THE AID RURAL SATELLiTE PROGRAM: AN OVERVIEW

Prepared by:

Karen Tietjen

AGENCY FOR INTERNATIONAL DiEVELOPMENT
Bureau for Science and Technology
Office of Education
Dr. Clifford Block

Project Manager

A Publication of the AID Rural Sate!lite Program
Produced by THE ACADEMY FOR EDUCATIONAL DEVELOPMENT under
Contract No. AID/DSPE-C-0081
January 1987



CONTENTS

EXECUTIVE SUMMA”'\RY n-o-noc--.-.o-l-o-o.no---n.o.nclnnaloollc-'i"xi
INTRODUCTICN M N T T T R |
THE AID RURAIL. SATELLITE PROGRAM T T T

Background S

Description
Activities

0 NN

Technical Assistance
THE TECHNOLOGY

SelecrlonB

Adaptation...., R T T T T 0.
Use oo oo, ST T R ¢
ServicgeDelivery.............0......,........,...................ll
THE PILOT PROIECTS ... ... . I TN T T N SR B |
SISDIKSAT: THE INDONESIAN DL)T/\NCF ECUCATION SATELLITE SYSTEM... 16
Background R 4
Description ........ ., e T T S -1
tnstitutiona! Placement, Support, and Management ., .,.... A
Instivutional Placement .. ... ... .. . e e e R
SUppOrt ... e e e e, e e i, 20
SISDIKSAT Management S i e e e 20
SISDIKSAT Technical Network R R AX |

Electronic Ciassroom .. ... ... Ce e T T T |
Transmiission Syctem ... . . . T T T 3
Nc[\\'o:'[(Performamﬁe..............................,..........27
SISDIKSAT Programs and Activities T T A |
Program Development and Delivery oo v ittt ey e e e 29
Programs , ... .. .. R T 7
Attendance, Usage, Participation, and Effectiveness s ouu e i, 34
UWIDITE: UNIVERSITY OF THE WEST INDIES DISTANCE
TEACHING EXPERIMENT ............ S 3
Background ..o oo T T O &
Description oo, .., e e T Y |
[nstitutional Placement, Suppert, and Management . ... .. Y 4

nstitutional Placement and U N 1
UWIDITL Management .o e e e I ()

[

UWIDITE Teleconferencing Neowork ... T
Elecironic Classroom ... ... .. O U
Traz’xsmis‘siunSmfem .......... L Y 1 V4
Network [C‘I"L‘xllmﬂ(_r_’..... T T T T /7

UWIDITE Programs and Activities ... .. T 1

Program levelcunient T /X |
Course Delivery .o oo oo ... .. 1 |
Programs oo oL D ¥4

Usage, Users, P articipation, and Effectiveness ......... e 1 4



RCSP: PERYU RURAL COMMUNICATIONS SERVICES PROJECT +vv'vvvnrnn...59

Background ... ... . i, P it e 3
DesCription v vt ittt e e e o e Ceee et e d9
Instituticnal Flacement, Support, and Management ... ......... I Y |
Institutional Placement v v oo vvin iy eineren. Ch e e e 61
Y8 o R et e B £y
RCY Management .. iiiinennnnn. et e v .62
RCSP Teiephone System and Audioconferencing Network + v v v vvv e ve v enn.. 65
Telephone System .o i i e it e e e e e e b5
Audioconferencing Network ...... C e e e e .63
Technical Performance v v v ittt it e i e e veov e 68
Development Applications v v v v vvevnenneeenn., et e e 69
Basic Telephone Service and Use « v vt vv v in e i e iee e, . 69
Audioconferenzing Service and Use ... ..... e C et A
SMALL EARTH STATION SUBPROJECT &+ttt vt te e eee e, —
Backgrourd ... ... L e et e e e e 76
R 5 vevavadlb
Design .ovovvvn.. et e e St e ceeead/b
Earth Station ..., .. .. ..., C ettt e e e e .76
Photovoltaics v v oo v vnn v ettt te et et e e 77
Installation, Operation, and Performance .......... e Cere s eaan 78
TECHNOLOGY TRANSFER AND TRAINING e e ceeeen. .80
COSTS e e e et I . Y4
Rural Talephones o oot i e ieeenanns, R V4
RCSP Cost OVerview i it v et cteneneennns e et e 88
Primary Sites ... ... e et ettt e e e 90
Secondary SItes v iw s e, e e e et e ceeaee 9l
Revenues and Benefits v oovve i nnnnnnn ., e e i e e s .93
Indonesian Small Earth Station v .. ...uu. ... e et ¢
Teleconferencing ................. Ce e e i s e 95
Hardware, Equipraent, and Start-Up Costs v v v v e v r e et eenesnnns . .. 96
Transmission Costs v v vv v v vnnn ., et e e e e . 100
Management, Operations, and Programming «v.vevvesiennnninnnan.. 10l
Cost-Effectiveness o oo vivin vt i, e e e e 105
CONCLUSION i e e e e R (074
LESSONS LEARNED ittt ittt et e e e e, A B
Technical .o oo v iii oo oL, e e et e A 8
Planning ............... T T T 112
Implementation ................ e e et e N W
AID RURAL SATELLITE PRC(.RAM PUBLICATIOI\IS ........... I b

ACKNOWLEDGEMENTS ..o vv v ettt e et e I B T



PREFACE

This series of reports describes the results of the A.LD. Rural Satellite Program
(RSP}, a collaborative activity of nations in three regions of the developing world and of
the United States Agency for International Development.

The Rural Satellite Program has been a resear 1 effort designed 1o test two assump-
tions: first, that the establishinent of domestic telecommunicaticns networks is now a
practical possibility for many developing <ountries; and second, that such networks can
be successfully utilized by institutions engaged in the work of socio-economic develop-
ment. If those assumptions are correct, we believe that telecommunications can kecome
a significant new catalyst fer rural deveiopment,

[n the development community, it is widely acknowledged that a lack of comrunica-
tions Is a serious deterrent to effective development, How well can rural heaith svstems
function when health workers are typically a hali-day away ‘rom auy help or informa-
tion? How can isolated rural teachers and agriculturat werkers maintain their shills and
morale? Furthermore, how can they extend their scarce expertise to dispersed popula-
tions? How cap rural services Le administered efficiently without two-way communi-
cations capability? And how can local economic enterprise flourish without market
information and communication with suppliers?

Until recently, little could be done to remove these constraints. Costs were too high
anc technologies too unreliable. New technological developments, particularly in satel-
lite communications, offer new promise. We now have the ability to place a satellite
earth station in almost any location and connect directly inio a telephone or data net-
work with reliability that far exceeds terrestrial systems. In addition, the use of satel-
lites has altered the eccnomics of telecommunications expansion, making rural services
more economically viable.

AID has been examining the implications of sateilite communications almost from its
beginnings in the 1960s, as a part of AID's role to help cralt, from advancements in
science and technology, practical new development cptions. AID helped formulate the
U.S. policy that ied to the use of NASA's experimental satellites for educational experi-
tents, such as India's groundbreaking SITE experiment. in 1976, the AIDSAT demonstra-
tion Liaked the rural areas of 27 nations with their capital cities, and with the United
States, tor teleconference dialogues on the implications of this new technelogy tor
development. From the analysis of those experiences, the RSP was born.

These reports summarize the information gained by the Rural Satellite Program on
many issues--economics, technology, patterns of use, communications planning, and
deveiopment applications. The results have been gratifyingly »Hositive. But perhaps the
most important aspect of the Program has been the opportur ty to move from specula-
tion about the potential of these technologies to actual experience. That experience
generated solutions to numerous difficulties, mary of which are likely to be applicable as
others initiate similar applications.

The systems set up by the Program in all three regions are now functioning as viable
national enterprises, with no cxternal funding; indeed, all are expanding, thanks to the
continued leadership of Professor Gerald Lalor at the University of the West Indies,
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Dr. Pramoetadi in Indonesia, and Dr., Angel Velasquez in Peru. Other nations are increas-
ingly interested, as satellite coverage expands throughout the world and as costs steadily
decline,

We hope the results of the Rural Satellite Program have some value for three groups,
First, for development ministries and aid agencies, the results show that telecommuni-
cations can work reliably even under ditficult conditions,  They can be readily used by
the professionals working in the rural world, and they can make a difference in the work
of development. Investments in both the expansion of networks into rural areas and in
greater utilization of existing networks are, in many cases, likely to be worthwhile,

Second, ro telecommunications providers the daia collected by the RSP have shown
the substzntial revenue flows that can result from rural telephone service. The data
have also shown that special services to rural development agencies, such as audiocon-
ferencing facilities, can provide major development gains at minimal additional cost. By
combining the revenue from community telephone service with the direct development
beneflits of audivconferencing, an economically and politically attractive rationale for
rural telecomimunications results.

Third, ro the users themselves, the RSP eaperience has demonstrared how they can
readily, and economically, utilize telecornmunications in their day-to-day work, expand-
ing remarkably their information resources and outreach, The costs of tying institutions
into rurai networks through audiocanierencing have proved to be madest--in the range of
a few thousand dollars for each installation. The costs tor transimission are steadily
declining and can typically more than pay for themselves in savings in travel. Further-
more, they sometimes represent the only practical way to expand outreach for training,
improved administration, and education.

These are but small portents of what is becoming possible.  Since the RSH began,
satellites have begun to serve domestic cornmunications needs throughout In<ia, Brazil,
Mexico, 22 Arab nations, and 6 nations of Southeast Asia, with rural populations of well
over a billion people. Qthers are being planred for Latin America and Africa. INTEL-
SAT has developed a wealth of new services for "thin-route," rural communications. New
earth station technologies can now arovide electronic mail and data for as little as
S16,000 per station. And international terest in rural telecommunications has expanded
remarkably.

Although technological growth makes many new applications possible, this potential
will be realized only through the hard work of those engaged In day-to-day developnient
activities, people willing to explore the new uses of communications in their work. Those
frotn around the world who have participated in the Rural Satellite Program have been
such people. These reports are a first effort to share their axperience, the difficulties as
weil as the successes. On that base of experience we hope that new applications will be
soundly built. If so, the Program will have achieved its objective,

Clifford H. Block

Office of Education

Bureau for Science and Technology

U.S. Agency for International Development



EXECUTIVE SUMMARY

SATELLITE COMMUNICATIONS FOR DEVELOPMENT

Satellite technology has truly made the world a "global village" for those nations and
people who have access 1o its networks. Satellites have made possible worldwide trans-
mission of telephone and telex, radio and television broadcasting, business information,
and delivery of education and health services to rural areas. In contrast Lo terrestrial
transmission systems, satellite transmission ignores rough terrain and vast distances.
Transmissions can reach the most remate regions and bring them information vital for
€conomic and social development.  Butr most of the world's villages, especially in the

Third World, are stll eut of f from domestic and .ornational communications sysems,

Telecormmunications services have beer slow to reach rural areas for several reasons:
high costs, technical problems, and the lack of 4 guaranteed return on investiment. It is
less expensive and mwore profitable o dev 0P Letelommunications infrastruciures for
urbin rather than rural areas Increasingly, however, gevelopment experts and govern-
ment planners are realizing the role thal wleconmunications can play In spurring eco-
nomic development, A reliable telecommunications system stimulaies econoimic growth
and facilitates national cohesion, Governments are beginning to perceive communica-
tions services as a social good to provide to the entire citizenry, rather than solely as
enterprises to earn profits,

ALD. RURAL SATELLITE PROGRAM

i 1980, the U.S. Agency [or International Development established the Rural Satel-
lite Program (RSP) to 1nvestigate the potential uses of satellite-based telecommunica-
tions ir supporting rural development. The challenges of the RSP were (1) to identify and
transfer appropriate telecommunications technologies to rural or remote areas of the
Third World and (2) to develop applications that would support and strengthen the public
institutions engaged in development efforts. The combinetion of reliable satellite-based
communicalions systems, new telephone-based technologies, and imaginative applications
programiming held great promise for Third Waorld development. Two-way communications
could support the cruca: fimkages between rural communitios and commercial, political,
and scientific centers t overcome poverty, isolation, and lack of educational resources.

The Rurai Satellite Program established three pilot projects that use teleconfer-
encing networks to link universities, development agencies, and the national centers.
The networks utilize commiercially available sateliite channets, local earth stations, and
a combination of land lines, microwave, and radio links to connect sites using telephone-
based rechnologies for voice and graphics communications.

Presented below are the guestions addressed by the Rurai Sateilite Program and its
results after four years of field experimentation.

Are modern tvo-way telecommunications technologies technically feasible within the
severe operating constraints of developing nations, especially rural areas? How can
these technologies be made more appropriaie in terms of cost and operations? What are
required procedures for technical management and operations?



Each of the RSP telecommunications networks achieved a high level of technical
reliability, performing effectively between 90 and 98 percent cf the time, This high
rate of reliability was accomplished by selecting simple and sturdy equipment,
making certain equipment adaptations, and developing many innovative solutions to
overcome equipment shortcomings, line noise, erratic Jower supply, and tropical heat
and hurnidity,

Can these technoiogies he used etfectively to address major development problems?
How can programs supporting agriculture, health, and education be developed?

The RSP pilot projocts focused more on applications development than on technical
experimentation in order to ensure the delivery of programs that meet the needs of
universities and development agencies in remote locations. All the RSP programs
have attracted large audiences. Users have generated demand for training and skills
upgrading programs. And rural field workers, who have never before had access to
professional support, have been reached via teleconferencing.

Do telecommunication technologies yovide an affordable and cost-ef{ective solution?
eS|

The RSP rerworks tacilitate the delivery of programs and services to sites previously
impossible o reach efficiently by other means. The use of the teleconferencing
networks greatly reduces the cost of delivering education and training programs by
eliminating costly trave! and aszociated opportunity costs and by extending scarce

professional rescurces,

Can these tectinologics be effectively exploited by rural institutions and indigenous
persommel? What are their management requirements?

Ineach project, the RSP collaborated with the national telecormimunications author-
'ty i the design, development, and management of the network. The prujects
trained managerial and technical personnel and worked with field workers, faculty,
and administrators 1o develop important and effective ways of using the telecom-
munications capability.  The networks are fully managed by local personrel and,
indeed, are expanding under their direction.

Finally, the RSP identified major issues of mportance 1o policymalkers in developing

countries, In cach pilot project, the RSP had to address these issues and devise solutions.

o Cost: Government leaders, telecommunications authorities, and ministry personnel
Must agree on whether and how comrmunications services will be financed.

e Inirastructure: The existing telecommunications infrastructure in many areas of
the developing waorld mav not be able to support the desired applications. Modifi-
Cations and additions Lo existing infrastructure and equipment may be needed.

e Management: Effective use of telephone and audioconferencing services demands
efficient managenient systems. Routine procedures must be developed for opera-
tion and maintenance of the system and must be carried out by managers, oper-
ators, and users of the syster.

RSP TECHNOLOGY CHOICE: TELECONFERENCING

Central to the RSP effort has been the identification and adaptation of telecom-
munications technologies appropriate to specific applications and environments., The
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RSP required a technology with relatively widespread availability, simple rechnical and
management requirements, limited resource inputs, and low transmission costs.

The technology the Rural Sateilite Program used was the telephone. The communi-
cations support service it developad was teleconferencing, The telephone offers two-way
communicationy the interaction it provides is crucial for coordination, information ex-
change, and instructional and tramning efforts. With the addition of special equipment,
the telephone can be transformed into a teleconferencing network which links many
groups of people at one time for rulti-site, rnulti-par ticipant meetings, conferences, and
seminars. [t facilitates dialogue, questions and answers, and immediate response. Like
an ordinary telephone call, teleconferencing allows for spontaneity, immediacy, and a
certain "intimacy." The end equipment--simple microphones and speakers--is easily
operated by users. Like the telephone, a teleconferencing network is relatively restric-
tive. Participants must come to predetermined conference locations; active partici-
pation and interaction, its key assets, necessitate that the audience remain limited.
Where there is a need for immediate, interactive communication between specialized
groups at muitiple widespread locations, a telephone-based network can be invaluable. It
may be the only eificient and cost-effective means of carrying out certain activities,

RSP PILOT PROJECTS: AN OVERVIEW

In coliaboration with host government agencies, the Rural Satellite Program estah-
lished pilot projects in Irdonesia, six ccuntries of the West Indies, and Peru. These coun-
tries had many similarities: lack of skilled manpower, inadequate or overburdened public
service institutions, and remote reglons separated by mountains or isolated by water,
Each project site also had existing telephone infrastructure to some degree. Indonesia
had an extonsive satellite-based communications system; Peru was using satellite tech-
nology for inter-city domestic comunications; and the various nations of the West
indies were connected with sareilite, microwave, and troposcatiter linkages.

The primary goal of all three pilot projects was the same: to extend educational
opporwunities and support basic services using the telephone or, more specifically, tele-
conferencing.  The pilot projects, however, did not replicate each other. Each preject
differed in s orientation, activities, institutional placement, and technical system,
Each represented a national development priority., The three RSP projects delivered
mformation, multiplied scarce hunan resources, and extended institutional outreach in
response to different development problems. In Indonesia, teleconferencing was used to
meet the growing demand for higher education; in the West Indies, it proved the most
effective means of reaching small numbers of people in isolated locations with quality
instruction; and in Peru, it provided basic telephone services to rural communities and in-
service training to field workers in health, education, and agriculture.

Each pilot project uses the same teleconferencing technology with some variation
necessitated by available transmission systems and user requirements. At the heart of
cach project is a fully interactive, Lwo-way comrnunications network linking several
sites.  Each site can initiate conferences and communicate with all other sites. The
systems use one or two telephone channels depending on the equiprnent which comprises
the "electronic classroom" at each project's sites. Located in a classroom or conference
room, the electronic classroom consists of teleconferencing equipment tor voice com-
munications--loudspeakers, microphones, and a network control terminal. To supplement
voice communication, the Indonesia and West [ndies Projects include equipment to pro-
vide graphics Capability--telewriters, slow-scan video, microcomputers, and facsimile.



SISDIKSAT: THE INDONESIAN DISTANCE EDUCATION SATELLITE SYSTEM

Development Nead

Indonesia's systern of higher education faces a set of challenging demands: to in-
crease the capacities of existing institutions, to increase the quantity and quaiity of
education, and to increase access to the nation's universities. Years of heavy investment
in primary and secondary education have greatly increased the number of high school
graduates. Each year over one-half million graduates compete for fewer than 110,000
openings at the 48 government-supported institutions of higher learning. These
demographic imperatives and Indonesia’s rapid economic growth and expanding need for
trained marpower have placed great pressure on the higher education system. FEstab-
lished universities lack the capacity and personnel to meet the demand for quality
insteuction.  Recently created universities--located primarily in the outer islands--have
even fewer resources to fulfill the nation’s needs.

Communications Response

n 1976, Indonesia became the first country in the developing world to create its own
satellite-based communicavions network, Launched in 1976, the Palapa A-1 was soon
followed by two other sateilites in the system which links many of the islands comprising
the 3,000-mile-long archipelago. But Indonesia did little to use its extensive satellite
network for other than commercial services. In 1982, with the initiation of the Indo-
nesian Distance Education Satellite System (SISDIKSAT), the resources of the Falapa
telecommunications system were employed to meet the chailenges of increasing the
oppor cunities for and quality of university education in Indonesia.

SISDIKSAT was designed to maximize the scarce professional and teaching resources
of ine Eastern Islands Association, a group of fairly new universities and teacher training
colleges in castern Indonesia. Isolated by vast distances of ocean, each university de-
pended on its own limited resources to achieve the growth required of Indonesia's higher
education sysiem. Alone, these institutions could not offer the quality of instruction and
full curricula expected of universities or serve the overwheiming number of students
requesting admission. Multi-site communications were critical to their development.

SISDIKSAT's niain activities are course sharing, enrichment seminars, training pro-
grams, information exchange, and message service. Through its teleconferencing net-
work, SISDIKSAT provides rarely available academic courses to university students and
improves faculty knowledge and teaching skills through in-service training programs and
seminars.  SISDIKSAT makes the expert rescurces of one university available to the
others, thus multiplying the outreach and impact of these resources.

SISDIKSAT Technical Network

With 15 sites, SISDIKSAT is the largest teleconferencing network in the developing
world, connecting |2 widely separated universities, the Ministry of Education and Open
University headquarters in Jakarta, and the Agricultural Institute in Bogor. Since SIS-
DIKSAT began operations at 11 sites, four additional sites have joined the network. The
most technically complex and ambitious of the three RSP teleconferencing networks,
SISDIKSAT posed a rea: challenge for demonstrating the specialized use of satellite
communications for development.

iv



All SISDIKSAT sites rely on the existing telephone system; access to the satellite is
achieved through dedicated lines from the universities to the nearest earth station. The
land lines and satellite capacity are leased on a 24-hour basis, bypassing the noisy local
teiephone switches and controlling circuit quality, Technical management of the SIS-
DIKSAT network is shared by the user, SISDIKSAT, and the telecommunications com-
pany, PERUMTEL. The SISDIKSAT electronic classroom consists of an audioconfer-
encirg channel for two-way voice communications. A second channel is us_d for graphics
and hard copy transfer, private telephere conversations, and as a back-up. Each site is
equipped with auxiliary power supply units.

SISDIKSAT Programs and Activities

n October 1984, SISDIKSAT initiated a triai semester offering two courses; it is
carrently completing its sixth semester with a regular schedule of 15 courses. To date it
nas delivered 75 undergraduate courses, developed 35 new courses, and reaches over
3,500 students each semester. Course materials are developed in the national language
and deliveced for ai least two semestors; junior faculty are assisted so that they will be
ahle o teach the courses themselves in the future.  This strategy cnsuros the greatest
ot on the institutional capacity of the niember universitics.

Network use extends bevond normal course delivery te other activities, including
training, facuity semnars, and administrative conferences. The Open University uses
SISDIKSAT for regular in-service training for its local tutors in the eastern islands and
for admninistrative communication with its provincial offices, The Directorate General
of Primary and Secondary Education is now launching in-service training for its teach-
ors. Other groups use the system for weekly management meetings.

The SISDIKSAT schedule is almost (ully booked six days a week trom 08 a.i1, 1o
5:00 pan for courses and conferences, Network use generally starts two hours earlier
with administrative conferencing among the three universities in the esastern time zone
and continues into the evening with specially requested courses and Open University use.

Current Status

The volume of students, the number of courses, and the growing user base of SIS-
DIKSAT show that there is a demand for SISDIKSAT and that it effectively answers the
needs of remote and isolated universities for information and instruction, Over 13,000
people i the castern islands have benefited from SISDIKSAT' programs and services.
Most classrooms have been expanded to accommodate more participants. And in a time
of drastically reduced brdgets, the Ministry of LEducation continues to fund SISDIKSAT
without AID assistance. Aoreover, it has proposed replication of the network for the
western islands of indonesia i a World Bank loan proposal. SISDIKSAT has provided a
blueprint for a realistic mweans of expanding educational resources, and the member uni-
versities have adapted the network to their particular needs and made it theirs.

UWIDITE: UNIVERSITY OF THE WEST INDIES DISTANCE TEACHING EXPERIMENT

Development Meed

The countries of the English-speaking Caribbean are typical of most island nations--
physically isolated with small populations and narrow economies. They share many of the



problems that stemn from these characteristics: vulnerability to world market trends,
insufficient scale of demand to justify and sustain investments in basic services, and
steady loss of trained manpower to more prosperous locations. These countries have
often pooled resources to create regional organizations to serve small-scale but urgent
needs. The University of the West Indies {UWD typifies this collaboration.

Supported by 14 Caribbearn nations, UW! is a multi-site institution comprising three
campuses--Jamiaica, Barbados, and Trinidad--and [} university centers in the other
mermber countries, UWI is characterized by a strong outreach mandate. Of the 4.5 mil-
lion people in the region served by UWI, less than | percent of the labor force are uni-
versity graduates, The University feels a strong need to increase its capacity to provide
education and training and to support social services in the region. In addition to its
undergraduate and postgraduate courses, UWI offers professional certification, diploma,
and enrichment courses for the adult learner. The "exiramural” centers in the non-
campus territories typiiy LW IS conimitment to its regional and outreach mandates.

Communications Response

The University of the West Indies Distance Teaching Experiment (UWIDITE) was the
first RSP pilot project o begin operations, making it the first telephone-based confer-
encing system i the developing world, UWIDITE links seven sites in six countries with a
teleconferencing network: the UW! campuses on Jamaica, Barbados, and Trinidad; a
satellite carmpus at Montege Bayv, Jamaica; and extramural centers on St. Lucia, Domin-

lca, and Antigua.

Similar o SISDIKSAT in Indonesia, UWIDITE strengthens the capabilities and
completes the academic programs of the three main campuses through resource and
course sharing. UWIDITE' primary focus, however, is not on undergraduate education or
faculty upgrading; nor must it meet the stagzering demand for higher education that SIS-
DIKSAT faces. Instead, UWIDITE serves small groups of people in isolated locations who
need training and information often quite different from traditional university curricula.

UWIDITE Technical Network

The UWIDITE technical system links the sites in a simple, single-channel teleconfer-
encing network using dedicated lines leased for full-time service from eight regional
telecomnunications carriers, The UWIDITE ra. .mission system uses a combination of
satellite, microwave, and troposcatter services. The system currently links Jamaica with
Trinidad via the INTELSAT Flight 4 satellite and then by microwave to St. Lucia, the hub
of the system where the network bridge is placed. From there the signal is distributed to
Dominica and Antigua via microwave and to Barbados via troposcatter. Each site has a
classroorn furnished with basic audioconferencing equipment--microphones, convener,
and loudspeakers--and the network control equipment which provides switching capability
and signal level adjustments. Each classroom seats approximately 20 people, refiecting
the relatively small size of the UWI constituency as well as its desire to limit class sizes.

UWIDITE Programs and Activities

Taking full advantage of the "centers of excellence" at Jamaica, Trinidad, and Bar-
bados, UWIDITE makes campus programs available to the extramural centers. It gives
them access to extensive academic, continuing education, and extension courses and

vi



upgrades the centers' capabilities through expanded tutorial, cultural, and enrichment
programs. UWIDITE “students” range from the aspiring undergraduate seeking admissinn
to a main campus to the high school science teacher, midwife, community worker, and
cardiologist desiring additional professional training and certification.

[Hustrative of UWIDITE' academic programs is the Challenge Exam program whic
allows students in hon-campus territories to complete the first part of an undergraduate
degree at an extramura! center. In 1384/85, over 200 students participated in the pro-
gram; with UWIDITE, the atirition rate was reduced to 15 percent and the pass rate
increased to 70 percent. The Certificate of Education program provides further training,
skills upgrading, and job advancemient opportunities for teachers; through UWIDITE, the
number of certificates awarded has doubled. UWIDITE alss offers a variety of services
that provide direct support to government and public service personnel, enabling them to
do their jobs better. The health sector has been particularly active in its use of UWI-
DITE.  Over 500 doctors and nurses are reached cach year with in-service training in
reproductive health and farily planning.  In addition to professional training, UWIDITE
has facilitated patient care through medical consultation,

Between September 1984 and Deceniber 1936, the network served over 2,000 users
ana presented approximately %,385 hours of programining.  UWIDITE's programs are
highly rated by both preseriters and siudents. The use of written course materials and
local tutors enhances the affectiveness of teleconferencing as a method of teaching.

Current Status

Initial enthusiasm on the part of teachers, students, and Uriversity administrators
has been followed by a significant regional demand for "JWIDITE services., UWIDITE has
been readily adopted by regional and development organizations, governments, and the
UWI laculties and administrators alike. Since its inception, UWIDITE has already added
two sites and soon will add two more. UWIDITE continues to adapt, redesign, and add
hardware to the original system as the project expands and new needs arise. After four
vears of operation, the UWIDITE network has gained the credibility, experience, and
"critical mass" of demand which makes review and reexamination of the transmission
system feasible,  With new sires requesting admission to the network and with lease
service fromn ULS. domestic satellites avatlable, a network based on small earth stations
May prave reliable and cost-effective in the future. In 1984, UWIDITE received the
prestigicus Gleaner Honor Award for its ". .. most dramatic impact on the quality and
improvement of life not only in Jamaica but the entire Caribbean, enhancing the edu-
cation of the people of the region.”

RCSP: PERU RURAL COMMUNICATIONS SERVICES PROJECT

Development Need

Like many developing countries, Peru has experienced a steady decline in economic
conditions over the past decade. Faced with economic and social crises, the Peruvian
government has emphasized the development of its vast rural areas in an attempt to
increase agricultural productivity, create jobs, and stimulate its lagging economy,

The Department of San Martin, in the isolated upper Huallaga Valley, has been the
focus of such agricultural expansion and rural development efforts. San Martin is
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separated from the commercial, political, and scientific centers of coastal Peruy by the
Andes Mountains. The absence of essential infrastructure and communication services-—
such as roads, transportation, postal and telephone systems--has compounded the isola-
tion and retarded the economic and social development of the region.

Communications Response

In the mid-1970s, the Peruvian telecornmunications authority, ENTEL, established a
satellite-based communications system for international and inter-city communications
using INTELSAT services. At the same time, ENTEL' engineers began to advocate the
use of satellite technology to expand the national rural comrmunications network, sug-
gesting that satellite systems compared favorably with traditional ground and microwave
systems from both econoinic and service perspectives,

The Peru Rural Communications Services Project (RCSP) 15 based on the preinise
that telephone service is an effective means of overcoming infrastructure and resource
limitations and is an essential component in the developmen. process. Under the RCSP,
public telephone service was introduced to seven remote cenmunities in the Department
of San Martin, ranging in size from 800 to 15,000 inhabitants. These communitics are
divided into prunary and secondary sites, The three primary sites are relatively popu-
lous, rapidly growing towns with a diversiflied mix of businesses, small industries, and
some rudimentary professional services--such as hospitals, clinics, and schools.  Four
villages are the secondary sites; small and agrarian, these communities rely on visiting
paraprofessionals for hasic services. With the installation of the telephone system in
early 1984, these isolated communities were connected for the first time with cach other
and with the rest of the country.

Building on the basic telephone system, audioconferencing facilities wece placed In
each town, as well as Lima and the region's commercial center, to serve the national
health, agriculture, and education ministries. A wide variety of administrative, training,
diffusion, and promotion programs have been developed. By linking field and extension
personnel with regional and central ministry headquarters, audioconferencing improves
the operations and ouwreach of these centralized institutions.

RCSP Technical Network

The three primary sites are equipped with earth stations and power generators. Each
site offers public telephone service and, in principle, devotes one channel fuil time to
teleconferencing.  The secondary sites are connected to the primary network through
VHI radio links. Because electricity is not available in the smaller communities, the
radio links are powered by two 12-volt tractor batteries that require frequent recharging.

The teleconferencing facilities are installed at ENTEL offices or municipal buildings
at the seven sites, as well as in the regivnal center and Lima. The electronic classrooms
are the simplest of the theee RSP pilot projects. Using one telephone channel, the net-
work provides for interactive voice commenications--or audioconferences--only,

Four years following installation, the telephone network and audioconferencing
system operate with high technical reliabi!ity: in 1985 the earth station sites experienced
365 days of service, and only 4 percent of the audioconferences were cancelled because
of technical reasons.
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RCSP Programs and Activities

Telephone Service

In late [983 telephone service was inaugurated at the three primary sites; a few
months iater the radio links were established to the secondary sites. At each of the
seven sites, ENTEL established public call offices which operate from early morning until
late evening. ENTEL also made private subscriber service available to homes and
businesses at the primary sites. Telephones have been installed about equally in private
residences and businesses. Several health adrninistrators, quick to realize the value of
teiephone cemmunications in their work, allocated funds from their own budgets to pay
tor telephone installations in hospitals and clinics. The agriculture and education
sectors, lacking discretionary funds, rely on the {free) audioconferencing network.

The telephone service is used by many people with relatively low incomes and gen-
erates sufficient revenues to be partially self-financing. In a two-year period, 190,000
calls were completed and over $240,000 collected. Nearly two-thirds of the area's fami-
lies have used the telephone system, but conmmercial users are by far the heaviest users.

Audiocenferencing Service and Use

The audioconferencing component was develeped to support and strengthen rural
service institutions. Targeted users of the audioconferencing network are the field staffs
of the health, agriculture, and education ministries Over a two-year period (1984-]985),
658 audioconferences were conducted--266 in 1984 and 392 in 1985. Ovar 80 percent of
the approximately 900 sector personnel in San Martin participated in the audioconfer-
ences which were held primarily for in-service training.

The education sector has conducted the greatest number of audioconferences. The
network was used to deliver 35 workshops by an innovative Latin American teacher train-
ing program. Special education was also a focus; a series of 37 audioconferences was
developed on learning disabilitics. So successful were the programs that parents asked to
attend, and eventually, in a mived media event, audiocenferences were broadcast live
over the local radio station and questions entertained through a "call-in" arrangement,

The health sector has been the most innovative in its use of the audioconferencing
network.,  To gain access to specialists in Lima, an ongoing training program was
developed with the Peruvian medical association. Cver a [0-month period, 31 health
conferences were presented and total aitendance reached over [,100. The RCSP network
provided vital support to the National Vaccination Campaign--for coordinating logistics,
training workers, monitoring progress, and evaluating results,

Current Status

Based on the RCSP experience, Peruvian dovelopment agencies for the first time
have made telecommunications a priority investment for rural areas. CORDES, the rural
development agency, has agreed to ~ontribute USS 45 million to extend telecommunica-
tions service to 700 rural communities over the next five years. ENTEL itself has devel-
oped a plan to expand service to the Andean Trapezoid area and provide audioconfer-
encing service; it recently obtained donor funding. And 34 small earth stations wili be
added ic the ENTEL system to serve rural areas. Rural communications in Peru has
achieved recognition as a catalyst for development,
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COSTS

The costs of satellite and telecornmunications technologies continue to decrease.
The Rural Satellite Program has shown that the costs of rural telephone systerr infra-
structure can be reduced through innovative design of the earth stations and use of
hybrid systems. In Peru, small earth stations costing $250,000 each were combined with
VHF radio telephones ($30,000 each) 1o expand telephone service at lower costs Lo rural
areas. With a more powerful satellit> being used in Indonesia, the ESP was: able to
develop @ simall four-channel earth station which cost less than $100,000.

More significant, the Peru experience has demonstrated that riral telephone svstems
yleld substantial reverues. [n 1983, the teiephone system generated $134,000 in income,
nearly covering annual operating costs. Rural customers valued the service, paying from
one to seven dollars above the average cail charge in travel and Opportunity costs.

For a relatively small investinent, the addition of teleconferencing equipment can
increase the telephcne's effectiveness as a development tool. An audioconferencing
classroom can be installed for as little as $5,000 (per site) and recurring management and
transmission charges range hetween 568 and $140 (for the RSP projects) for an hour's
teleconference connecting numerous participants at multiple sites., The cost savings
gained by teleconferencing are great: in (ndonesia, teleconferencing reduces the cost of
course presentation by nearly 60 percent ‘from S$1,281 per course to $542); in the West
Indies, the cost savings realized by the UWIDITE Certificate of Education prograrn can
double the nuinber of teachers trained under current budget allocations (from $8,172/stu-
dent to $3,836); and in Peru, the costs of a |C-month training program for health workers
presented over the teleconferencing system resu'ts in a savings of 35 percent.

CONCLUSIONS

Six years after the sturt of the Rural Sartellite Program, three teleconferencing
networks are in place and supporting development applications in Indonesia, the West
Indies, and Peru. Personne! have been trained in their use, operation, and repair, and the
networks are regularly used by the sponsoring institutions. Thousands of university
students, teachers, agricultural extension agents, dnctors, nurses, and rural health care
workers participate each year in the programs delivered by the teleconferencing net-
works. With improved skills, greater knowledge, and up-to-date information afforded by
the teleconferences, the participants are better prepared to serve the rural community,

Telephoiie-based technologies can be made to work reliably in remote or rural areas
of the developing world. In [ndonesia, the |5-site audioconferencing network performs at
98 percent technical reliability; in the West Indies, the network successfully delivers all
but 10 percent of its programs; in Peru, less than 4 percent of scheduled transmissions
were cancelled because of technical problems. And, since 1985, both the Peruvian earth
stations and the Indonesian solar-powered earth station have provided uninterrupted
service,

The human sys:erm is more liable to break down than the technical one. Both training
and practice were needed before there was any certainty that participants and presenters
would regularly attend the teleconferences, materials would be prepared and presented
on schedule, and telecommunications authorities would not inexplicably turn off the
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earth station in the middle of a conference. For true technology transfer to occur in the
developing world, new and appropriate training and management procedures must be
developed for even the most tried and tested tachnologies,

Rurai telephone service is affordables teleconferencing is cost effective. By its
second year of operation, the telephone service in the rural and sparsely populated region
of San Martin had generated sufficient revenues to defray 90 percent of annual operating
costs. Use continues to increase with the promise of increased revenues. In the
UWIDITE project, it was found that a one-week face-to-face seminar for 30 people from
several islands would cost $19,007; using the teleconferencing network, the same seminar
would cost only $6,000. Over the SISDIKSAT network, course delivery costs $10 per
course per student versus 564 per course per student for the visiting professor program,

Telephone-based technology can meet significant development needs. [t can support
a variety of distance education programs, facilitate management practices, and fulfill
essential information needs. In Peru, 30 percent of telephone usage is for business
purposes, supporting commercial develcpment in a rural region. Over the course of the
RSP; a clear pattein has emerged: rural and isolated people place a premium on training
and skills upgrading. Training is by far the most demanded service of a teleconferencing

network and will attract the most users, and training probably wili have the most pro-
found development inipact of any of the teleconierencing programs.

Teleconferencing is an effective and valued means of instruction. Each project has
added sites and expanded classcoom facilities to accommodate high attendance and
demand. In the West indies, over 500 health professionals followed a single course; in
Peru, over 80 percent of the field workers in the regior. participated in the teleconfer-
ences, particularly vaiued by mature learners. Participants from all three projects found
the teleconferencing programs relevant to their Jrofessional needs.

The research results of the AID Rural Sateilite Program clearlv show that telecom-
munications is both a practical and effective means of meeting important development
needs. The RSP has demonstrated that with marginal investment existing telecommuni-
cations systems can become effective development tools and that telecommunications
reprosents not only a sound commercial investment but an important social one as well.
Wherever basic telephone service is available, rural health, agriculture, and education
institutions can capitalize on the telephone system to serve fundamental training and
administrative needs. It is hoped that the results of the RSP experience will encourage:

¢ the countries hosting the pilot projects to continue and expand operations;

e other developing nations to integrate telecornmunications investment planning
with development planning;

e donor agencies and developrient banks to review their grant and loan policies in
light of the benefits of telecommunications investment,
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INTRODUCTION

A major barrier to development is isolation. Much of the developing world today
lives isolated in remote and rural locations separated from the mainstream of modern
life by vast distances, mourtains, oceans, and impassable terrain. The consequences of
this isolation are serious: rural populations are cut off from information crucial to their
well being and prosperity. They lack access to basic social services, medical care, and
education. Isolation prevents doctors from treating patients with new life-saving tech-
niques, teachers from providing students with basic skills, and researchers from reaching
farmers with new "miracle" crops vita! to increasing agricultural production.

The growth of local commerce and industry is stunted as transactions with buyers
and markets are limited by poor roads and inadequate transportation systems. National
institutions cannot easily reach these areas to extend required support; rural institutions
must grapple with the inefficiencies caused by delays in administrative communication
with distant headquarters; agents of change--extension workers, health care personnel,
and teachers--remain unaware of innovative techniques and novel solutions to basic
development problems.

Communications technologies can help alleviate the problems resulting from isola-
tion by extending information, knowledge, and expertise to remote and rural areas.
Simple telephone communications can bridge the distance between isolated communities
and centers of commerce, science, and learning. Two-way communications enable the
rapid transfer of vital information--students interact with teachers, buyers interact with
sellers, doctors with rural heaith care workers, and families and friends just keep in
touch. Yet, the expansion of telephone service to rural areas has been hindered by the
same barriers that have served to isolate them--rough terrain, resulting economic con-
straints, and the political imperatives of urhan development. Recent technological
advances, however, offer potentially far-reaching solutions to the problems of rural
isolation.

The past three decades have scen a revolution in telecommunications--{rom the first
television transmissions via satellite in the early 1960s to the video- and computer-
conferencing activities in the 1980s. Today, telecommunications serve as the "nervous
system" of many societies; they are multi-purpose in use and ' 2rvasive in effect, Tele-
communications provide significant social and economic benefits critical to improving
and maintaining national economies and, by extension, the quality of life.

In the relatively short time that communications satellites have existed, satellite
technology has displayed amazing range and versatility., The technology has demon-
strated its value to telephone and telex communications, radio and television broadcast-
ing, business communications, and the delivery of public services to remote communities.

[t has also proved a sound financial and, according to many, productive development
investment. Indeed, telecommunications' vital contribution to development was noted in
The Missing Link, a report by the ITU's Independent Commission for Worldwide Telecom-
munications Development:




Henceforward no development program of any country should he
regarced as balanced, properly integrated or likely to be effec-
tive unless it includes a full and appropriate role for tele-
communications, and accords a correspording priority to the im-
provement and expansion of telecommunications. (p. 11)

In the last decade, it has become evident that the developing world also considers
telecommunications a worthwhile investment. Indonesia, India, Brazil, Mexico, China,
and a coalition of 22 Arab nations have launched their own satellites. Through INTEL-
SAT, 27 other developing nations have established internal satellite-based cormmunica-
tions systems.

Satellite communications offer the potential to reach the isolated and rural areas
which characterize much of the Third World and which remain outside the vital flow of
information. It is this flow of information which is at the heart of economic growth,

With the advent of satellite communications, the bias of traditional terrestrial Sys-
tems toward heavily populated urban communities can be overcome. The advantages of
satellite communications in meeting the needs of the vast rural areas of LDCs are many:
satellite systeras are not affected by rough terrain, are less vulnerable to failure, and are
distance-insensitive.

The combination of reliable satellite-based communications systerns, new telephone
technologies, and imaginative applications programming holds much promise for Third
World development. Two-way communications provided by the telephone and interactive
devices such as facsimile, slow-scan video, and telewriters can support the crucial
linkages between rural institutions and communities with commercial, political, and
scientific centers to overcorae the barriers of poverty, scarce resources, and minimal
infrastructure.

In 1980 the U.5. Agency for International Development initiated the AID Rural Satel-
lite Program to explore the potential of telecommunications as a means of stimulating
development, extending scarce expert resources, and expanding educational opportunities
to remote and rural areas. Building on simple interactive and inexpensive telephone-
based technologies, the Program developed an innovative rural telephone system and
teleconferencing networks for use as development tools. Three pilot projects were
implemented to test and demonstrate that basic telephane service and teleconferencing
can reliably and affordably support development activities in education, health, and
agriculture,

Six years later, a rural telephone system and three teleconferencing networks are in
place and supporting development applicauons in Indonesia, the West Indies, and Peru.
High demand has twice required the expansion of the telephone system and the revenues
continue to increase. Personnel have been trained in their use, operation, and repair, and
the networks are regularly used by their sponscring institutions. Thousands of university
students, teachers, agricultural extension agents, doctors, nurses, and rural health care
workers participate each year in the programs delivered by the teleconferencing net-
works. With improved skills, greater knowledge, and up-to-date information afforded by
the teleconferences, they, in turn, are better prepared to serve the rural community.

The experiences of the Rural Satellite Program in Indonesia, the West Indies, and
Peru have shown that telecommunications can have a powerful impact on rural and na-
tional development, and specifically that:



e Telecommunications can be adapted to provide affordable communications ser-
vices in rural areas and a cost-effective means of extending social services to
these areas.

¢ Telephone-based technologies can be made to operate reliably in the rural and
remote developing world.

® Teleconferencing, specifically audioconferencing, is an effective means of pro-
viding quality instruction and essential training to rural and isolated public service
personnel.

Of equal significance, it has cemonstrated that telecornmunications authorities in
the developing world are willing to experiment with new technologies to reach rural
areas, to work with users to provide innovative services, and to support development
applications by waiving transmission charges or reducing tariffs.

Beyond these major conclusions, the Rural Satellite Program's experiences have
provided practical lessons in the planning, implementation, and evaluation of telephone-
based communications support projects, including network design and equipment
selection, applications pregramming and management, and technology transfer and

training.

This repert is an overview of the Rural Satellite Program and its projects in Indo-
nesia, the West Indies, and Peru. [t describes the Program's activities and results, its
problems and innovative solutions, and summarizes some of the many lessons learned
over the courss of the past six years.



THE AID RURAL SATELLITE PROGRAM

BACKGROUND

Telecommunications services have been slow to reach into most rural areas of the
world for several reasons: high costs, technical problems, and lack of a guaranteed return
on investment. It is both cheaper and more profitable to develop telecomrnunications
infrastructures for urban rather than rural areas. There is also the feeling among some
planners that rural areas do not need or canror really use telecommunications facilities
and that the positive effects of providing such facilities do not justify the expense and
effort. Some would say that basic telephone service cannot be provided until the users
are able to pay for the costs; however, there is now a growing realizatior among experts
that telecommunications is an essential ingredient that hastens development and is not
merely a result of it. A reliable telecommunications infrastructure can facilitate eco-
nomic growth and promote national development aims. Telephone services to rural and
remote areas can stimulate economic development and bring the rural resident closer to
the mainstream of national life. There is also a feeling that access to communications
facilities should be viewed as a social service to be provided by governments as they
provide schools and costs weighed against the social benefits gained. As these realiza-
tions grow, an increasing number of developing nations are investing in satellite-based
telecommunications systems. What was once regarded as the wave of the future is now a
present-day reality. How can developing countries benefit from this "telecommuni-
cations revolution"?

The concept of using telecommunications to support development activities is not
new to the Rural Satellite Program. During the past decade, several experimental proj-
ects have shown the capability of satellite communications to offer significant assistance
to the development process, Most notable among these are the demonstrations supported
by NASA's Applied Technology Satellite (ATS) series and AID's 1976 AIDSAT demonstra-
tions with 27 countries using two-wayv communications.

These brief experimental programs clearly indicated that telecommunications could
be a valuable tool for the development of remote and rural areas. Satellites, operating
from geostationary orhits, have access to any point on the ground unhindered by problems
of distance, terrain, or climate. This makes them ideal for reaching widely dispersed
rural communities that otherwise would have to rely on costly or undependable forms of
terrestrial communication.  The implication of these experiments was that inexpensive
and rugged telecommunications technologies could be developed for rural service.

At the same time, however, it had hecome apparent that there were serious obsta-
cles to the wide utilization of this potentially powerful development tool. Primarily,
models of successful applications were still tou few and too little developed to inspire
widespread adoption or investment in rural telecommunications systems by financially
strapped developing countries or likely funding institutions such as the World Bank.
Although satellite technology costs had fallen dramatically as the technology matured,
much of the "ground system"--specifically earth stations--was still too costly for many
developing countries to routinely place in rural areas. Nor was the technology always
compatible with the conditions prevailing in rural settingz. Finally, no blueprint existed
for the planning and implementation of long-terni telecommunications support activities
in the Third World.



As the next logical step in the exploration process, the U.S. Agency for International
Developrent established the Rural Satallite Program to clarify issues of technological
appropriateness, application, and effectiveness.

DESCRIPTION

The AID Rural Satellite Program (RSP) is based on the assumption that communi-
cations can make a difference in meeting basic human needs, and that telecommunica-
tions can facilitate the many development efforts under way to improve the conditions of
rural life in the developing world.

The objective of the RSP is to determine both "if" and "how" telecommunications can
be used to support development in the Third World. [t represents the first attempt to use
narrow-band, mteractive technologies--primarily the telephone--for develop nent pur-
poses in health, agriculture, and education.

The RSP's major research questions, aimed at pelicy issues and investment decisions,
address the appropriatencess of these technologies in the rural development process.

@ Are modern two-way telecommunications technologies technically feasible within

the severe operating constraints of developing nations, especiallv rural areas?

o Can these technologies he used to address major development problems?

e Is their apphcation effective in overcoming these problems?

o Do they provide an atfordable and cost-effective solution? In what circumstances?

e Can they be effectively exploited by indigenous personnel?

A secondary tier of questions, aimed at developing practicable procedures and
processes, focuses on how to make two-way telecommunications technologies work for
rural development,

ffrom a technical standpoint:

e How can the technologies be modified to make them more appropriate in terms of
cost and operations in rural areas?

o How can the costs associated with teleconimunications technologies be reduced to
make large-scaie implementation economically feasible in dewelopmg nations?

e What are the requirements and procedures for technical management and opera-
tions?

fFrom an applications standpoint:

e What are the most appropriate development uses of these technologies?

e How can programs supporting agriculture, health, and education be developed?

e What are the mm‘agjcmen[ requirements and procedures to support the communi-
cations support programs?

e How can the technology be exploited to maximize its effectiveness as a commu-
nications tool?

e What are the processes and most effective methods of technology transfer?



The means of answering these many questions were provided by three pilot projects,
designed and unplenented under the RSP, and by carefu! evaluations which analyzed
project effects, problems, and costs.

A final goal of the RSP focuses on the potential consiituency and users of tele-
communications technology. The RSP has sought to prove that with marginal investment
xisting telecommunications systems can become effective development tools, and that
telecommunications is not only a sound commercial investment but a social one as well,
Baset on positive research conclusions, it is hoped that the results of the RSP experience
will encourage:

® the countries hosting the pilot prejects to continue and expand operations.

o other developing nations to consider replication of the RSP efforts and integrate
telecommunicaticns investment pianning with development plarning,

e donor agencies and deveiopment banks to review their grant and loan policies in
light of the benefits of telecommunications investment.

Several principles have guided the RSP and its activities.

Whenever possible, existing commercial satellite services have been utilized. In the
absence of a cost-effective means of using a satellite system, alternative transmission
forms have been eipleyed.

Narrow-band, interactive technologies have been used, specifically telephony and its
associated technologies to support  two-way participatory communications projects.
Teleconferencing has been emphasized to "bridge the distance" between isolated cornmu-
nities and urban centers.

Applications have been emphasized over hardware. Only commercially available
equipment has been used in an effort to reduce both design and production costs and
ensure reliecble operations. Technical experimentation has been kept to the minimum,
limited to telephone -based graphics equipment and the development of a small solar-
Powered earth station suitable for rural use.

ACTIVITIES

While the pilot projects and their eva.uation (described in a later section) comprise
the heart of the RSP, several other related activities have been undertaken as part of the
AID effort.

Engineers at the Institute for Telecommunication Sciences (part of the National
Telecommunications and Information Agency) worked with AID to develop innovative
satellite systom designs and earth station techriology for low-cost rural communica-
tions. . The resilts of (he ITS Tesearch contributed significantly to the development of
INTELSAT's new fow-cost VISTA earth station,

NASA's Lew s Laboratories designed a photovoltaic system (solar power) to provide
low-cost, reliable electricity for simall earth stations in "power-poor" rural areas. (See
pages 76-79 for a description.)
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Information research and dissemination has been a central activity of the RSP, Its
two policy studies, "Satellite Options for Rural Telecommunications" and "Financing
Telecommunications for Rural Developmeant" examire the opportunities available to

developing countries for obtaining satellite services.

The RSP newslerter "Uplink" has been periodically published to keep program par-
ticipants and observers informed about the RSP itself and about other telecommunica-
tions-related activities.

Other informational materials have been prepared, including a videotape, "The AID
Rural Satellite Program: A Link to the Future," which depicts the pilot projects.

The RSP Library is an extensive collection of documents, periodicals, and books
dealing with a broad range of telecommunications topics, focusing on the Third World,

Training played a major role in pilot project implementation. A detailed survey
assessing 2xisting (.S, instititional Capabilities for providing training in both the tech-
nical and prograrmmming aspects of telecommunications was conducted.

Not all of the RSP's training efforts have been focused an the pilot projects. In addi-
ton to treuning preject staff, the RSP is concerned with reaching a wider audience to
educate them about the potential uses of telecomrnunications. Yearly since 1983, the
RSP nas presented under the auspices of the U.S. Telecommunizations Training Institute
a week-long training seminar, "Satellite Systems Applications for Rural Communica-
tions," examining the Linovative uses of satellite technology, their appiication to national
development, and special significance to rural development. Both AID and RSP staff and
telecommunications specialists explore with participants the technical, financial, and
operational factors affecting satellite adoption. For the most part, the participants
represent e management and technical staffs of national telecommunications authori-
ties or communication ministries of a broad spectrum of developing nations.

TECHNICAL ASSISTANCE

The Rural Satellite Program is funded by the Bureau for Science and Technology's
Office of Education together with the Bureau for Latin America and the Caribbean for
the Peru pilot project, with support from the Office of Energy for photovoltaic devel-
opment,

The pilot projects were undertaken in Cooperation with the University of the West
Indies, the Indonesian Directorate General for Higher Education, and the Peruvian Em-
presa Nacional de Telecomunicaciones,

Primary technical assistance for ptlot project design and implementation and RSP
applications management has been provided by the Academy for Educational Develop-
ment., Engineering aspects were handled through the Academy's subcontractors, notably
Teleconsult,

Florida State University has been responsible for evaluation assistance for the pilot
project in Peru, Abt Associates in the West Indies, and the Academy in Indonesia.

Both the Institute for Telecommunication Sciences and the NASA-Lewis Research
Center provided research and development assistance on rural communication systems,
under AID grants.



THE TECHNOLOGY

SELECTION

The goal of rhe Rural Satellite Program is to use telecommunications to support and
strengthen established public services, institutions, and organizations. Satellite tech-
nology makes possible the broad distribution of a variety of telecommunications services,
such as rad:o, television, and telephone. Central to the RSP effort has beern the identifi-
cation and adaptation of appronriate telecommunications technologies to specific appli-
cations and the developing world environment.

The application of telecommunications technology to development problems is not
new. The past 20 years have seen much attention given to the potential of broadcast
technologies--especially television--for instruction. The successful Sesame Street series
in the United States gave impetus to a variety of experiments in the Third World. The
1976 SITE (Satedite Instructional Television Experiment) Project, introducing educationc.i
television to the viliage, is among the most notable. Yet, the results of the various
undertakings have been mixed, and questions remain about the efficacy of television as
an instructional tool. Not at issue, however, are that the costs of broadcasting are con-
siderable, the infrastructure for broadcast delivery is limited, and effective programming
and operation require extensive professional and technical support.

Because 1ts focus is on rural areas, the RSP experiment required a technology with
relatively widespread (or imminent) availability, simple technical and management
requirernents, limited resource inputs, and low transmission costs. [t also required a
technoloyv which could meet the communications needs of rural people and Institutions
and support developmicnt,

The technology the Rural Sateilite Program used was the telephone. The commu-
nications support service it develobed was audioconferencing supplemented by other
telephone-depundent technologies--facsimile, telewritors, slow-scan video, and micro-
computers.

Most development professionals question the appropriateness of new aad sophisti-
cated "high" technology in development settings. Yet, the telephone has Leen in use 1n
the United States ftor over 75 years and has successfully supported rural development
efforts in Appalachia, the Rocky Mountains, and Alaska. Moreover. telephone systems--
particularly satellite-based ones--are proliferating throughout the Third World. [f they
do not yet reach the village, telephones can be found in most provincial centers in rural
Latin America and Asia.

Satellite distribution not only makes reaching isolated areas techriologicaily feasible,
but economically feasible as well. By decreasing transmission costs, it makes thin-route
telephony more affordable to developing countries and puts telephone service within the
reach of a growing number of rural communities.

The telephone offers two-way communications, unlike the broadcast technologies of
radio and television. Interaction is central to coordination, information exchange, and
training efforts. A simple telephone call can provide emergency medical assistance,
advice on pest control and weather forecasts, information on market prices, and orders
for farm equipment or school supplies.
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With the addition of special equipment, the telephone can be transformed into a
teleconferencing network linking many groups of people at one time for multi-site,
multi-participant meetings, conferences, and seminars. [t facilitates dialogue, discus-
sion, questions and answers, and permits immediate response. Interaction forms the basis
of most instructional methods. Teleconferencing can thus potentially provide an effec-
tive mea.i. v training, institutional outreach, and administration to rural areas.

Like 1 ordinary telephone call, teleconferencing allows for spontaneity, immediacy,
and a certain "intimacy." The end equipment--simple microphones and speakers--is
easily operated by the users. Unlike radio and television, a technician need not serve as
an intermediary between the user and the equipment, nor is the presenter separated from
his audience by the time between taping and broadcast.

In addition to its versatility, teleconferencing does not require the same level of
investment as television and, to some extent, radio.  Teleconferencing networks have a
proven track record in the United States and Canada of low Iaintenance requirements
and reliability, not unimportant cost considerations in transferring technology to rural
and remote areas.  In general, teleconferenc, g equipment is less expensive, as are
associated transmission Costs. Teleconferencing requires only one circuit; telavision the
equivalent of 660, In Indonesia an hour of television broadcast time costs $10,000; an
houtr of L(%iet;ox11’:1-rorvtirxg time is a little over 5[00, about one vne-hundredth of the cost
of broadcast 1elevision, The development of eflfective television programming requires
significant professional input and studio tiine, and the production costs can be consider-
able. A two-way medium, teleconferencing more closely replicates normal face-to-face
communication patterns and 5 casier for the non-professional to use to deliver effective
programs. Clarification, after all, can always be requested by the participants.

Yet, hke the telephone, a teleconferencing network is a relatively restrictive
medium.  Participants must come 1o predetermined conference locationss active par-
ticipation and INteraction, its key assets, necessitate that the audience remain limited.
[t cannot duplicate the sheer numerical outreach of the mass media, radio and tele-
vision,  Where there is a need for iminediate, interactive communication between spe-
cialized groups at :muitiple widespread locations, however, a telephone-based network
can be invaluable. [t mav actually be the only efficient and cost-effective means of
carrying out some activiiies.

The same teleconferencing technology was employed by each pilot project with some
variation necessitated by avaiiable transmission systems and user requirements. Basic to
each project is a fully interactive, LwWo-way communications network linking several
sites. The teleconferencing networks work on a "closed Circuit, partv-line™ principle.
Only those sites connected by the netwoark may communicate with one another. Each
site can iniriate conferences and communicate with all other sites in the network.

The various networks use one or two telephone channels depending on the "end"
equipment comprising the "electronic classroom™ at cach project's sites. Basic to all the
clectronic classrooms is the audioconferencing equipment which allows muiti-site, multi-
participant voice communications.  This consists of a palr of loudspeakers, several
microphones with push-to-talk buttons, a convener to set the audio receive volume, and a
network control terminal to set signal levels and control dialing funciions.

But teleconferencing need not be limited to voice communications alone. The last
few years have seen the development of graphics equipment which can send images and
text over a single telephone circuit. Telewriters transmit pictures and drawings;



slow-scan tclevision transmits freeze-frame video images; microcomputers transmit
text; and facsimile machines transmit “digitized" hard copy of text or pictures. This
equipment can add a visual dimension to the voice-only teleconferences at a fraction of
the cost of broad-band television.

ADAPTATION

Although both the audio and grephics equipment are available "off the shelf" in the
developed world, the RSP considered several iactors during network design and hardware
selection to ensure celiable operations, such as:

e climate--high humidity, heat, and dust are typical of developing countries, as is
lack of air conditioning.

® power--unstable power, a given in most rural areas, can easily damage equipment.

® ease of operation--rura!l areas lack trained personnel who can operate complex
equipment.

o compatibility with local distribution system--local telephene systems in develop-
ing countries are often characterized by poor signal quality and line noise,

e reliable, nardy equipment--isolated areas can provide neither skilled technicians
nor spare varts for repair.

Several modifications were made and precautions taken to adapt the equipment to
the rugged conditions prevailing at the project sites. The most fundamental of these are:

e four-wire design to ensure higher quality of transmissions;

e use of precious metals, military connectors, and hard wiring in the vulnerable
microphone contacts to prevent corrosion from high humidity;

¢ trecatment of all components with insecticide and fungicide; and

e adequate supply of spare parts.

(Additional adaptations are detailed in the individual project descriptions contained in
this report.)

USE

ven the most "old hat" technology requires special treatment to make it an effec-
tive development tool. Although teleconferencing does not require the high level of
resource input for programming that radio and television do, successful use requires more
than good telephone manners. Unlike the ordinary telephone, a teleconferencing network
links many people at one time to closely approximate face-to-face meetings and sem-
inars.  And sunilar to face-to-face meetings and seminars, teleconferences require
careful preparation to be effective. A productive meeting will alwavs require an agenda
and direction; a successful training seminar will always include a pedagogically sound,
well-planned presentation and support materials. An casily used delivery system such as
a teleconferencing network does not obviate the need for advance planning. Users can be
easily "seduced" by the spontaneity and ease of operation and thus ignore the preparation

these activities normally require,
In addition, users must make special concessions o the lack of face-to-face com-

munication and the distance separating network sitex. Although easily bridged by tele-
phone circuits, the intervening miles can complicate support materials distribution,
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scheduling, and participant notification. Careful coordination is required, even if these
tasks are facilitated by special equipment, such as a telewriter or facsimile machines.

To maximize the effectiveness of the two-way communications medium, RSP pro-
gramming followed a few basic tenets developed over the vears by various distance
teaching organizations:

® Appropriate program selection is a basic requirement. Program topics must be
relevant to the activities and interests of the participants; they must also respond to a
perceived need.

e Unsound program content or a poorly structured program will not improve upon
delivery over the teleconferencing network. A qualified subject specialist should prepare
a logical and cohesive presentation. If it does not make sense face-to-face, it will not
make sense at a distance.

@ A key element in all distance programming is the use of supporting print ma-
terials.  Academic courses should have texts and study guides; training seminars should
have handcuts; meetings should have agendas.

e Programs delivered over a two-way communications network should provide for
two-way comunication. Presentations should not take lecture form, but be frequently
punctuate J by discussion and allow time for questions to provide for meaningful infor-
mation exchange and reinforce learning.

o A formative evaluation system should be in place to respond to participant com-
ments and requests and to guide program modification and refinement.

The challenyge of the Rural Satellite Program was to adapt and transfer these telephone
technologices and communication concepts to rural areas and to make them work for
development,

SERVICE DELIVERY

Beyond technology selection, ¢quipment adaptation, and appropriate procedures for
use lies a more fundamental issue for the delivery of reliable and effective teleconfer-
encing services.  Although the users of the teleconferencing network are diverse devel-
vpment and educational institutions, it is the telecommunications authority which ulti-
mately provides the means of communication through its telephone system. The intro-
duction of teleconferencing service requires the support and cooperation of an entity
which is traditionally accustomed to providing commercial telephone service in a "seller's
market" at considerable profit,

[For the user, a teleconferencing network necessitates careful preparation of presen-
tations; for the telecommunications authority, a teleconferencing network necessitates
some basic operational and attitudinal changes,

A teleconferencing network will, by necessity, connect new, non-standard equipment
to the end of telephoie lines. To achieve the most reliable and cost-effective design, a
teleconferencing network may require direct interface with the satellite itself as a
bridging device, as well as the integration of special signaling equipment at the telephone
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company’s ground station (see SISDIKSAT, pages 26-27). The telecommunications au-
thority must be willing to accept new and, in the case of RSP, untried equipment and
network configurations.

[n addition to the new equipment, teleconferencing service requires thal the tele-
phone company enter into partnership with the users, a practice generally outside its
experience, Crucial to effective service is the telephone company's cooperation and
responsiveness to user needs. For example, transmission service Interruptions must be
immediately dealt with and preventive maintenance procedures regularly undertaken to
provide reliable ieleconferencing service. The telecommunications authosity must be
willing to cope with specialized user requests.

Most Third World telecommunications authorities see themselves as profit-making
businesses; their experience is limited to standard commercial transactions. The devel-
opment applications of telecommunications--either for rural telephone or teleconfer-
encing service--require that the telecommunications authority recognize that although
these services may not gercrate the same profit percentage, they do yield significant
public service benefits.  For rural telephone service, the telephone company must be
willing to invest in thin-route traffic areas. For teleconferencing service, the taiephone
company may need to establish concessionary tariffs for other national ministries, such
as education, which do not generate profits and may be unable to afford commercial
harges.

A goal of the Rural Satellite Program was to forge the ties between the telecom-
munications authority and users to benefit rural development.

12



THE PILOT PROJECTS

The premise underlying the Rural Satellite Program is that telecommunications can
heip to overcome the barriers fo development created by the shortage of skilled
manpower and lack of effective public service systems. The key activity of the Progra:n
has been the development of three pilot projects, providing "laboratory" seitings in which
to test, in realistic rural situations, the use and applications of telephone and telecon-
ferencing networks. The RSP pilot projects have allowed the Program to reach major
research conclusions about technolegical appropriateness, economic affordability, and
effectiveness, and have served to demonstrate the various development applications of
telephone technology.  More importantly, pechaps, they have afforded many valuable
lessons in the "how-to's" of nounting telecommunications support projects--from equip-
ment design and mstallation to program developrent and delivery,

In collahoration with host-government agencies, the Rural Setellite Program estab-
lished pilot projects in Indonesia, six countries in the West Indies, and Peru. Typical of
most developing nations, ies2 countries share many siv.arities: insufficient skilled
manpower, nadequate or overpurdened public service institutions, and fragmented
geography separated by mountains or isolated by water. Yet the nature of the RSP
experiment required more beyond tnese characteristics; it required the availability of
certain resources,

The RSP wuas not aimed at miajor telecommunications infrastructure development,
but rather at the development of applications which could be supported by telecommuni-
cations systems. Each preject site offered existing telephone infrastructure to some
degree.  Indonesia had an extensive sateliite-based communic. 1 s system; Peru was
using satellite technology for inter-city demestic communicauons; and the various
nations of the West Indies were connected with a mix of satellite, microwave, and tropo-
scatter linkages.

Experience with or willingnass to experiment with telecommunications was another
important selection c-iteria, The University of the West Indies had been an enthusiastic
participant of Project Satellite; government engineers in Peru had long advocated the use
of satellite communications in rural areas; and Indonesia had invested in its own satellite.

Finally, each countrv offered sound, and often distinguished, research and trainin
. X ; ’ B ’ o ’. i .
Institutions to serve as "centers of excellence” for secial service organizations and
development urogranis.

Many other countries shared these characteristics; many other countries were con-
sidered as project sites, Both the Philippines and Senegal were promising sites. But in
the end, political or financial factors eluninated these possibilities. Indonesia, the West
Indies, and Pcru were selected as preject sites.

The primary goal of all three projects is the sanie: to extend educational opportuni-
ties and support basic services using the telephone or, more specifically, teleconfer-
encing. The pilot projects, however, do not replicate each other. Each project differs in
its orientation, activities, institutional placement, and technical system. Each repre-
sents a national development priority. The three RSP projects delivered information,
multiplied scarce human resources, and extended institutional outreach in response to
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Indonesian Distance Fducation Satellite System:
SISDIKSAT

University of the West Indies
Distance Teaching Experiment: UWIDITE

Peru Rural Communicaticns Services Prejects
RCSP

Institutional Place- Ministry of Education: Directorate General of

ment

Number of Sites

Transmission System

Technical Capability

Technicai
Retiability
Teleconferencing

Programs and
Activities

Program Delivery
Rate

Users

Number of Users

Staff

Hours of Operation
Per Week; Alloca-
tion of Activities

Current Status

Higher Education (NGHE)

15: 12 universities, 2 ad ninistrative head-
yuarters, | extension site

e satellite: Palapa B-1

TELECONFERENCING:
s audio

o telewriter

8 facsimile

98%

course sharing
faculty training
enrichment seminars
administration

83%

university students

faculty

university administrators

Open University tutors

local education, health, and agriculture
officials

® 3,500 stucents per semester

® 2,000 seminar participants per scmaster

Part-time
® Prcject Administrator 1
and Assistant 1
e Chief Technician 1
and Assistant 1
® Program Development Specialist 1
® Local Coordinators 15
® Local Tachnicians 15
® Local Operators 45
e Support Staff 18
® 68 hours per week
® 53% teaching
® 27% administration and official messages
® 19% SISDIKSAT coordination
e operatical - August 1984
# 3 sites added
® existing classroom capacity expanded
® guest users: Open University, Directorate

General of Priinary and Secondary Education,
Summer Institute of Linguistics
e continved DGHE funding and operation

University of the West Indies: Office of Pro Vice
Chancellor (Jarnaica)

7:

3 university campuses, 4 extramural centers

satelnte: INTELSAT Filight 4
microwave
troposcatter

TELECONFERENCING:

audio
telewriter
siow-scan video
microcombputer

20%

credit courses

in-service training
outreach services
medical consultation
university administration
international conferences

90%

L ] ® 900800

university students
faculty

health care professionals
community workers
agricultural agents
university faculty

local cornmunity

2,000 users in 3 years
500 users per quarter

Full-tiine

Chief Project Officer 1
Proiect Officer 1
Administrative Assistant {
Technical Director 0/1
Support Staff 3
Part-time
Local Coordinator 6
Local Technician 6
Clerical 1/2

40-45 hours per week

60% teaching

15% administration

25% UWIDITE coordination

operational - March 1983

2 sites added; | imminent

classroom equip.nent capabilities expanded
guest users: ILO, Project Hope, PAHO, AlD,
CARIMAC, Caribbean Food and Nutrition
Institute

exclusive delivery of Challenge Exam Program
1984 Gleaner Award

continued UWI funding and operation

O ———
Empresa Nac onal de Telecornunicaciones
(ENTELX Office of International Affairs

10: I rurat towns, | ENTEL headquarters

e satellite: INTELSAT V-A series

TELEPHONE SERVICE:
¢ public and subscriber telephone

AUDIOCONFERENCING:
e audio

96 6 (at 2arth station sites)

® in-service training

medical consultation and coordination
sector administration

ENTEL administration

international conferences

71%

sector field personnel

dactors and nurses

rural health care workers

medical students

primary and secondary school teachers
special education teachers
agricultural extension agents

ENTEL personnel and technicians

® 0 d0OOCENDNC

10,000 person hours per year
700 sector personnel reached (80 %)

Part-time
Project Director
Program Coordinator
Evaluation Coordinator
Technician
Field Program Coordinator
Sector Coordinator
Local Coordinator 2

N NN -

15 hours per week

64% in-service training
12% administration
24% RCSP coordination

operational - March 1984

110,000 calls completed per year

2 sites added

comrmercial telezonferencing developed
CORDES pledges $45 million for rural tele-
phone infrastructure

plan vo expand to 53 sites in Andean Trapezoid
inistries request continued service

s ooatinuad ENTEL funding and operation of
teleconferencing
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different development problems. In Indonesia, teleconferencing was used to meet the
growing demand for higher education; in the West Indies, it proved the most effective
means of reaching small numbers of people in isolated locations with quality instruction;
and in Peru, it provided in-service training to field workers in health, education, and
agriculture as well as basic telephone service to link an isolated area with the commer-
cial anc’ political centers.

The development of the projects in Indonesia, the West Indies, and Peru progressed in
three stages. Following initial feasibility determinations and project design, the first
phase of implementation was the "experimental” stage--the major activity being equip-
ment installation and operations testing, and the prime question "Will it work?". Next
“ame the "demonstration" stage in which the teleconferencing network was used for
selected applications, such as course delivery or extension training. At issue: Can it
support development programs effectively and what are its most appropriate uses?

The final phase was the "operational" stage. Having demonstrated the technical
feasibility and its applications, this stage represented the true test of the technology's
effectiveness. Can it be used to support ongoing programs? Has the Project developed
the local capabilities to maintain the network and its programs? Will it become a relied
on and regular feature of institutional operations? Will the host agencies continue fi-

nancial support? As will be seen, the pilot projects enjoy substant'al success on all
counts.

The formula for project support was bi-national. Both A'D and host-country re-
sources were required for project implementation. In general, AID provided basic equip-
ment and technical assistance for system design and applications programming. The host
agencies or institution provided project staff and covered operational (i.e., recurring)
expenses. Ar RSP field advisor was placed with each project (ranging from eight months
to three years); however, beyond initial guidance and collaboration, project operations
were fully managed by the host-country nationals.

The following presents a detailed description of the pilot projects in Indonesia, the
West Indies, and Peru and their results.
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SISDIKSAT: THE INDONESIAN DISTANCE EDUCATION SATELLITE SYSTEM

BACKGROUND

Higher education in Indonesia is facing a number of challenges that require innova-
tive responses. Years of heavy investment in primary and secondary education have
greatly increased the number of high school graduates. Each year over one-half million
graduates compete for fewer than 110,000 openings at the #8 government-supported
institutions of higher learning. The 450,000 "losers” must look for places at inferior
private universities, wait for next year's exam to try again, or give up their goal of a
college degree.

Combined with these demographic imperatives, Indonesia's rapid economic growth
and expanding need for trained manpower have placec great pressure on the higher
education system. Established universities lack the capacity and personne! to meet the
demand for higher education. Recently created universities--located primarily in the
outer islands--have even fewer resources, professional staff, and facilities to fulfill the
nation's needs, Widely scattered across Indonesia's 5,000 inhabited islands, these newer
universities face limitations of growth based on self-reliance.

Indonesia's higher education needs are many: to increase the capacities of existing
institutions, to increase the quantity and quality of education, and to increase the access
to the nation's universities.

Te accommodate the nationa! necd for skilled manpower, [ndonesia's Ministry of
Education estimates that it must double university enrollment by the turn of the cen-
tury. This ambitious goal requires a massive staff development effort to train new
teachers and upgrade the skills of the present faculty. Distance education strategies
dppear to provide a viable solution to meeting many of the problems. In the early 1980s,
the Directorate General for Higher Education (DGHE) began planning a print-hased Open
University and exploring other distance education options.

As the Ministry of Education and Culture grappled with the need to expand its ter-
tiary education system, Indonesia became the first country in the developing world to
create its own satellite-based communications network. Launched in 1976, the Palapa
A-1 was soon followed by two other satellites in the expanding system which has been
crucial in linking the thousands of islands in the 3,000-mile-long Indonesia archipelago.

Although Indonesia was a pioneer in adopting sateliite technology, it had done little
to use its extensive satellite network for other than commercial services. Equipped with
expensive satellites, an expanding ground system, and a cadre of organized and well-
trained technicians, Indonesia had not yet systematically exploited this major resource to
achieve its development objecrives.

Indonesia had long been aware of the poteriial educational applications of satellite
systems.  Liven before its launch, discussions of Palapa's use for educational purposes
were taking place. AlD actively participated in policy workshops and, in the years fol-
lowing Palapa's launch, AID provided extensive funding to develop Indonesia's capability
in educational technology and media.
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In 1982, with the initiation of the SISDIKSAT Distance Education Project, the ideas
and initiatives of the past decade were realized as the resources of the Palapa tele-
communications system were employed to meet the challenges of increasing the quality
of university education in Indonesia and strengthening the capabilities of its higher
education institutions to deal with the need for trained manpower,

DESCRIPTION

The SISDIKS/ T Distance Education Project is designed to maximize the scarce
professional and te tching resources of the Eastern Islands Universities Association (BKS).

A group of fairly new universities and teacher training colleges--some founded as
recently as 1981--on the islands of Kalimantan, Sulawesi, Maluku, and Irian Jaya, the
institutions of the BKS are confronted with numerous problems. Isolated by vast dis-
tances of ocean, each university must depend on its own limited resources to achieve the
rapid development and growth required of Indonesia's higher education system, Alone,
many can neither offer the quality of instruction and full curricula expectec of universi-
ties nor are they able to serve the overwhelming number of students requesting admis-
sion. Multi-site communications are critical to their development.

Linking 12 remote universities spread over 900,000 square miles with a telephone-
based communications network, SISDIKSAT provides a mechanism for:

® sharing staff skills and specialized expertis2 to reach students with quality in-
struction;

® upgrading faculty knowledge and teaching skills to ensure that more trained
Instructors are available to the university system;

® redressing the imbalances among the universities by making available the re-
sources of older, well-staffed institutions; and

® overcoming low productivity and inefficiency resulting from poor management and
a lack of self-directed student learning.

SISDIKSAT MEMBERS5

Institution Acronym Location
Hasanuddin University UNHAS Ujung Pandang
Tadu Lako University UNTAD Palu
Sam Ratulangi University UNSRAT Manado
Halu Oleo University UNHALU Kendari
Lambung Mangkurat University UNLAM Banjarmasin.
Mulawarman University UNMUL Samarinda
Pattimura University UNPATTI Ambon
Cenderawasih University UNCEN/] Jayapura
Cenderawasih University UNCEN/M Manokwari
Institut Keguruan dan limiah Pendidikan IKIP/UP Ujung Pandang
Institut Keguruan dan limiah Pendidikan IKIP/M Manado
Institut Pertanian Bogor IPB Bogor
Directorate General of Higher Education DGHE Jakarta
Universitas Terbuka (Open University) uT Jakarta
Smail Earth Station Remote Extension Site SBK Wawatobi
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Through its teleconferencing network, SISDIKSAT provides rarely available academic
courses to university students and improves faculty knowledge and teaching skills through
in-service training programs and seminars. [ts makes the expert resources of one univer-
sity available to the others, thus multiplying each professional's outreach and umpact.
Within the 11 BKS universities participating in SISDIKSAT, each generally surpasses the
others in an area of expertise. For example, UNMUL in Samarinda emphasizes forestry;
UNPATTI in Ambon is developing its capacity in fisheries and ship-building; and UNHAS
in Ujung Pandang, the oldest and largest university, serves as a regional resource center.

With agriculture as the major economic activity in the region, the universities have a
strong agricultural orientation. Included in the SISDIKSAT network is the Java-based
Bogor Agricultural Institute (IPB)--Indonesia's premier agricultural university--which
serves as a "center of excellence."

Far removed from the policy- and decision-making headquarters in Jakarta and from
each other, the BKS universities have depended on infrequent and costly travel for man-
agement meetings. Linking the untiversities with DGHE headquarters in Jakarta, SISDIK-
SAT facilitates administrative and institutional communications, allowing university and
DGHE adininistrators to "meet" in teleconferences for discussion and coordination.

Focusing on wniversity students, faculty, and administrators, SISDIKSAT's main
activities are course-sharing, professional seminars, training programs, information ex-
change, and message service. Lvery year SISDIKSAT delivers 30 high-quality courses to
thousands of university sti-dents and presents seminar series on topics of interest and
importance to professionals in the region. It allows university administrators to meet
with Ministry of Education officials and each other without traveling.

[n short, SISDIKSAT has two primary objectives:

e In the short range, to provide higher quality education so better qualified students
are avatlable to fill national manpower requirements;

e in the long range, to develop faculty capabilities so more trained teachers are
available to meet the growing demand for higher education.

INSTITUTIONAL PLACEMENT, SUPPORT, AND MANAGEMENT

Institutional Placement

Direction and administrative responsibility of SISDIKSAT range over three levels:
national, regional, and local. At the national level, overall direction for the SISDIKSAT
Project was placed with the Ministry of Education's Directorate General of Higher Edu-
cation. Classified as a "national project”" which receives its funding from its national
development budget, oversight for the Project was lodged with the Office of Academic
Affairs, the planning and developiment arm of the DGHE. The initial aim was to experi-
ment with the communications network in the eastern part of the nation; if successful, it
would be expanded to cover other parts of the country and be given permanent support in
the DGHE's routme budget.

The DGHE was responsible for funding and negotiations with other national agen-
cies--such as PERUMTEL, the telecommunications authority, and the Cabinet Secre-
tariat, supervising customs clearance. Beyond financial and administrative support, the
DGHE did not play a large role in SISDIKSAT direction and management, leaving that to
the Universities Association.
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Essentially a regional project serving the eastern islands, SISDIKSAT falls under the
urnbrella of the BKS. Project heradquarters were placed at Hasanuddin University in
Ujung Pandang, the designated "hub" or resource center of the Asscciation. Yet the BKS
is in reality a loose coalition of the region's universities whose goal is 1o promote re-
source sharing. Within the hierarchy of the higher educarion system, the BKS has no
administrative power and only as much authority as delegated by its member institutions
at the local level.

The individual universities are the true locus of power. Reporting directly to the
DGHE (ard not 1o the BKS), each university enjoys a high degree of autonomy and inde-
pendence. Tn essence, SISDIKSAT must respond to both the needs and management
imperatives of 11 different universities and rely on their ability to make timely decisions
and reach consensus.

Supgg_t

A bi-national etfort, SISDiRSAT received support frem both USAID and the Gov-
ernment of Indonesia.  While AID funds covered equipment, installation, and technical
assistance costs, significant support was provided by the DGHE from its development
budget. The overall budget for SISDIKSAT was allocated by the DGHE and then broken
Up into |5 different pieces: a DGHE budget to pay for telecommunications charges and
Jakarta expenses; a project office budget to pay for program developiert, technical
maintenance, and daily onerations; and 13 site sudgets to he!p pay for local staff and the
datly operation of the classrooms. In addition, each site used local funds to pay for the
furnishing of the classrooms and for staff and other costs. The SISDIKSAT central office
had no direct control over any of the money spent at *he local level. Guidelines for its
use were established, but although it was earmarked for SISDIKSAT activities, it fell
compietely under the control of the local university administration. With the conclusion
of the Project Agreement in 1986, SISDIKSAT support is provided exclusively from the
fund. of the DGHE and its university allocations.

SISDIKSAT Management

1

SISDIKSAT is managed by a core staff at the central project office in Ujung Pandang
with locaily appointed staff at each site, the equivalent of 30 full-time staff for 15
sites.  With institutional leadership fragmented among the DGHE and universities,
Project headquarters has Lecone the heart of SISDIKSAT operations. The highly active
SISDIKSAT staff has established a strong administrative, technical, and program manage-
mentstructure for coordinating central office and site activities,

Central project staff consists of three key members--the Project Administrator,
Chief Technician, and Program Coordinator, their assistants, and a few support staff;
local staff includes a Local Coordinator, Local Technician, and Local Operators. Ap-
pointed from local university faculty and staff, virtualiy all SISDIKSAT personnel work
On a part-time basis.  Although the management demands of the extensive SISDIKSAT
network are manv, it is impossible to assign tull-time statf, given the existing shortage
of university personnel in the cegion. Thus, in addition to their other duties, SISDIKSAT
staff has assumed the heavy burden of managing a |3-site network spanning 2,500 miles
and delivering over [5 courses each semester,
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Staff responsibilities are divided along three lines: administration, technical opera-
tions, and program development,

The Project Administrator manages the scheduling of the activities on the SISDIK-
SAT network and the operation of the Project Office. The Administrator maintains close
contact with the Local Coordinators. Usually sen.or faculty members, the Local Coordi-
hators oversce all local SISDIKSAT activities, including supervision of the Local Tech-
nician and Operators and management of the budget allotted to the site from the DGHE
through the university. The Local Coordinators are critical in conducting program needs
assessments, creating local interest and support, and serving as a pivotal liaison hetween
SISDIKSAT headquarters, local university staff, and the outside community.

The technical area is headed by a Chief Technician and Assistant Chief Technician
stationed at the project office. Members of the engineering faculty and specialists in
electronics, they supervise the overall operation and maintenance of the system, provide
technical support and training to the local sites, and coordinate all work with PERUM-
TEL, the national telecommunications carrier.

AU each site a Local Technician, a faculty member with either a degree or some
experience in electronics, serves as main technical supervisor and maintenance expert.
At each site are two to five Loca! Operators responsible for daily equipment operation.

The Program Coordinator is responsible for the development of presentations to be
delivered over SISDIKSAT, including courses and seminars, for assistance to users, and
for evaluation of the programming, The Program Coordinator works closely with Local
Coordinators in assessing and coordinating site needs, with the universities' academic
affairs commiittees in course and instructor selection, and with faculcy members in
curricula adaptation, materials development, and teleconferencing techniques. Given the
volume of courses, an attempt was made to recruit and train a team of course devel-
opment experts, but funding support was insufficient.

A key position called for in the original Project Plan was that of Project Director.
Designated as chief spokesperson and liaison officer for SISDIKSAT, the Project Director
was 1o work closely with the various management levels in overseeing the Project and
serve as SISDIKSAT advocate at the national level, Unfortunately, this critical post has
remained unfilled since the early davs of the Project. Its continued vacancy has in no
way diminished the need for such a staff person and has served only to demonstrate how

essential a senior-level project leader is in garnering support for an innovative project.

The fragmented nature of project direction has proved problematic throughout
SISDIKSAT's history and at times has undermined project operations. Although the
course development and delivery structures established by SISDIKSAT's central office are
effective and the linkages forged with the local sites remain strong, SISDIKSAT suffers
from its ambiguous position in the higher education system. A national project without
national leadership, a regional project attached to a weak regional association with little
authorily and no resources, and a project without a director to bridge the management
gaps, SISDIKSAT has fallen into a leadership vacuum.

In the absence of strong leadership at the national or regional levels, the dedicated
Project staff has assumed these responsibilities. Yet, SISDIKSAT's mid-level staff lacks
official authority to compel full support and participation from the eastern island univer-
sitles, as well as the professional stature to negotiate with top university officials. The



result is that SISDIKSAT management has had to rely on voluntary cooperation and
collaboration. Because most of the universities have been eager participants in the
SISDIKSAT experiment, Project operations have moved ahead and kept pace with in-
creasing demands for service. But this success may be tenuous. As more sites join the
SISDIKSAT network and as more programs are added, it should become increasingly diffi-
cult to manage this multi-site communications network solely on the basis of good will.
Management shortfalls will occur in course selectici, scheduling, materials production,
and in financial support.

SISDIKSAT has developed a sound internal management system which supports mul-
tiple programs and thousands of students each semester. [t must find the proper "insti-
tutional" home to maintain its growing operations.

SISDIKSAT TECHNICAL NETWORK

With 15 sites, SISDIKSAT is the largest teleconferencing network in the developing
world, connecting 12 widely separated and remote universities in the eastern islands of
[ndonesia, the Ministry of Education and Open University headquarters in Jakarta, and
the Agricultural Institute in Bogor. Inciuded in the network are the four additional sites
that have joined the network since SISDIKSAT began operations.

A fully interactive communications system, SISDIKSAT utilizes the dedicated voice
channels on the Palapa satellite and a four-wire ground telephone system. The most
technically complex and ambitious of the three RSP teleconferencing networks, SIS-
DIKSAT posed a real challenge for demonstrating the specialized use of satellite com-
munications for development.

Electronic Classroom

The SISDIKSAT electronic classroom consists of an audioconferencing channel for
two-way voice communications. A second channel is used for a number of purposes:
graphics and hard copy transfer, private telephone conversations, and as a redundancy or
back-up feature. Each site is also equipped with auxiliary power supply units.

The audioconferencing and network control equipment form the core of the elec-
tronic classroom, providing and regulating the basic interactive voice communications.
Bised on the "party line" principle, any site in the network can initiate communications
and be heard by all other sites. Unlike a typical telephone conversation, however, only
one person can speak at a time. Simultaneous conversation is not possible.

Each SISDIKSAT classroom, accommodating 40 to 80 students, is equipped with [2
microphones--one for every four students. At some sites where SISDIKSAT course at-
tendance exceeds room capacity, technicians have jerry-rigged speakers in adjoining
classrooms to broadcast lectures. Whereas the professor--or presenter--is provided with
a lavaliere-style microphone to allow free movement, the students are equipped with
unidirectional push-to-talk microphones designed to discourage the transmission of
background noise and prevent inadvertent jamming of transmissions by leaving the
microphones on after speaking,
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In the planning stages, the Direciorate and BKS members made it clear that graphics
support for lectures was very mpertant. A variety of new interactive graphics trans-
mission systems using telephone lines had recently come on the market, although there
had been little ficid experience with their application or use. As an experiment, each
classroom was equipped with a facsimile machine and telewriter. And, as described
above, a second satellite channel was incorporated into the network to allow for the
simultaneous transmission of voice and graphics,

Given the great distances separating the universities, it is clear that physically
moving paper to the sites presents a problem. Facsimile machines at each site facilitate
the exchange of course notes, research artic es, and administrative memoranda quickly
and inexpensively. The SISDIKSAT facsimile systeni offers automatic, unattended re-
ception, operates at slow (3-minute) speeds to overcome line noise, and uses plastic-
coated paper to avoid jamming in the high hunidity,

[n Indonesia, blackboards are considered a mejor teaching tool, A graphics system--
or telewriter--developed by the Open University in Britain and manufactured by Aregon
was purchased to provide an "clectronic blackboard" capability.  Using a special "ight
pern, a professor can write or draw on a television screen; the image is digitized and sent
over the communications network and disptaved on a receiving monitor and on auxiliary
displav tnonitars strategically focated Ly the classroom. A studio system allows for the
creation uf 1more elaborate "cannea" Araphic cassettes, pre-taped for later use.

Because of frequent power outages and unstable power supply at ali of the Project
sites, auxiliary power supply systems are located at each classroom to regulate power
surges, stabldze incoming voliage, and provide eimergency back-up power. The system
consists of rechargeable batteries, battery charger, a DC/AC power inverter, and line

voltage regulator,

Transmission System

Because Indonesia already owned a domestic satellite, there was no question of the
means of transmission or of selection of a carrier; PERUMTEL had sole charge of the
Indonesian telecommunications system.  Because interactive graphics transmission was
part of the applications design, two transmission channels were required to allow simul-
tancous transmission.  Given this requirement, the satellite architecture was g critical
point for controlling costs.

Unlike most canferencing systems which use a terrestrial bridge to link multiple
sites, SISDIKSAT uses the Palapa satellite 1rself as a hoidge in 2 Moopback" or half-
duplex design. Transmission at any one site goes up to the satellite and back down to all
sites.  This loopbaclk design dramatically reduces the number of chanriels that need to be
leased.  Using a conventional terrestrial bridge design, the original SISDIKSAT network
would have required 40 satellite channels, 2 channels per site; the loopback desigin option
uses only four frequencies for the entire svstenm, two chanrels inall. At about $119,000
per channel, the cost savings is very significant.

Although economicatly attractive, the loopback option had two disadvantages. Its
use was largely untried and experimental, requiring the introduction of nonstandard
procedures and equipment at cach carth station which made PERIMTEL understandably
hesitant to try the design. The use of the satellite as a bridge also makes the network
more susceptible to noise. The satellite bridging plan allows only one site to transmit at
a time; once in the transmission mode, no site can be interrupted.
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Ali SISDIKSAT sites rely on the existing telephone system; access to the satzllite is
achieved through dedicated lines from the universities to the nearest earth station, The
iand lines and satellite capacity are leased on a 24-hour basis to ensure full-time circuit
access, bypassing the noisy local telephone switches and controlling circuit quality.

As a government agency, the Ministry of Lducation received a concessionary rate
from PERUMTEL, also a national azency. Circuit charges, however, remain high--pos-
sibly because SISDIKSAT's dedicated multi-site configuration was without precedent, and
PERUMTEL calculated the charges on a traditional distance basis, resulting in the same
high tariffs for long distance service prevailing throughout Indonesia. It appears, how-
ever, that the Ministry of Education wiil soon request and receive a payment waiver.

Typical of the Rural Satellite Progrant projects, technical management of the SIS-
DIKSAT network is shared by the user, SISDIKSAT, and the telecommunications com-
pany, PERUMTEL. The high ievel of cooperation and collaboration achieved between the
two parties is a model for future projects. Viewing the Project as an opportunity to
experiment with possible commercial service options, PERUMTEL has proved a sup-
portive partner in this innovative effort. In charge of all "outside plant” operations, L.e.,
local and long distance transmission service, PERUMTEL nevertheless has been wiliing to
accommodate the new equipment at its earth stations and follow new procedures re-
quired by the network design. [t has assigned a management team to the Project, laid
new cable as required, and tracked and mintinized noise through corrective maintenance.

Although considerable, due to the extent and complexity of equipment, SISDIKSAT's
technical responsibilities are limited to the operation and maintenance of the electronic
classrooms. Central maintenance and repair facilities are located at SISDIKSAT head-
quarters under the direction of the Chief Technician and his assistant. Mainly managing
technical operations over the network itself, the two technicians direct Local Techni-
cians in routine maintenance tasks, such as level setting, conducting initial diagnostic
testing, and advising repair procedures. Regular refresher training for the Local Tech-
nicians is also presented over the network.

Much of the first-line repair strategy is based on component swap-out, with the
damaged parts returned to the central office for repair or shipment to specialized com-
mercial repair shops. The preventive maintenance plan calls for a semester visit to all
sites, but this is often prevented by budget shortfalls and travel is predicated on emer-
gency trouble-shooting.

Network Performance

PERFORMANCE: 98% technical reliability
PROBLEMS: line noise

telewriter failures

instability of PERUMTEL communications system
INNOVATIONS:  satellite "loopback" bridging

gating systern

vl DR

Not surprising for an innovative undertaking, the SISDIKSAT network experienced
many initial technical difficulties.
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First were the frustrations arising from the unrealistic expectation that technical
design, procurement, and installation could be expeditiously accomplished over a nine-
month period. In actuality, putting the technical network in place took almost twice as
tong, with final hyn-in completed in August 1984, nearly a year and a half after start-up,

Second, and of nere critical Importance, noise on the network increased to an alarm-
ing degree as installation progressed. When all || original sites were linked into the
network, periods of high-quality transmission would pe interrupted by loud hursts of noise
which would last for seconds, minutes, and sometimes even hours. The cause of the noise
Was traced to either poorly grounded or damaged local (i.e., terrestrial) lines or to storm
interference with inproperly shielded lines. Because of the party-line design and satel-
lite bridging, line noise originating at one site can be automatically passed to all other
sites. Whatever or wherevor the source, the effect was often deafening and certainly
inhibited teleconferencing,

To prevent cumulative line notse, a "gating" system was designed and placed at the
classrooms and central relephone exchanges at each sito., Asignal from the transmitting
classroom opens the transmit circurts at the other end of the local telephone line thus
Preventing the transmission of e noise and other localized disturbances to the entire
network. In areas where clectricy slorms are frequeat and local lines are normally poor,
this device has improved greatly the audio quality throughout the system,

With the installation of (he "mates" and regularizing of operations, the technical
system has achieved near-perfect performance, far surpassing commercial telephone
service. Only 2.3 percent of SISDIKSAT program activities have been cancelled because
of technical problems since mid-1985; only 2.7 percent of network tirme experienced any
technical difficultics. However, this 98 percent technical reliability record of the audio
capacity does not extend to the graphics transmissions.

Although the facsimile camponent works well for point-to-point transmissions, the
Aregon telewriting system has boen g tnajor disappointment. To date, it has never oper-
ated on a multi-site basis with Ny regularity or frequency. Malfunctions have ranged
fram the light pens 1o the modems 1o the focus potentiometers in the monitors. |ts poor
performance results from severa] tactors: overly complex design, susceptibility to clj-
matc conditions, demanding technical oversight, and extrene sensitivity to line noise--a
virtual given of the Indonesian telephone system. Becausa of jis tnreliability and inabil-
Ity Lo operate on a muiti-site basis, its function has never been incorporated into regular
SISDIKSAT activities, with dpparently no ill-effect on the retwork's instructional effec-
tiveness--contrary to earlior claims that blackboards were indispensable.

A final "echnical” problem remains unresolved: (he issue of technical management,

Although technical training and extensive spdre parts have been provided, logistics
and manpower continue to be 4 problem.  Getting a failed plece of equipment to SIS-
DIKSAT headquarters takes coordimation and money, and ofter reaching Project head-
quarters, repair wkes tine and skills that dreata premuum,  The SISDIKSAT technical
staff has proved very able in assimmtlating new knowledge and has developed nany inno-
vations and technical adaptations to suit local conditions, but more than sophisticated
technical skill and Knowleage are needed, The technical system requires vigilant man-
agement and a small, but full-time cadre of technicians to ensure that all equipment at
each of the sites is in good operating order,

At present, SISDIKSAT continues to operate with part-time staff and limited funds.
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SISLIKSAT PROGRAMS AND ACTIVITIES

in October 1984 SISDIKSAT initiated a trial semester offering two courses; it is
currently completing its sixth semester with a regular schedule of 15 courses. To date it
has delivered 75 undergraduate courses, developed 35 new courses, and reaches over
3,000 students cach semester. Use extends beyond normal course delivery to other
activities, including training, faculty seminars, and administrative conferences and to
other user groups. The Open University uses SISDIKSAT for regular in-service training
for its local tutors in the eastern islands and for administrative communication with its
provincial offices. The Directorate General of Primary and Secondary Education is now
launching in-service training for its teachers. Other groups such as the Summer [nstitute
of Linguistics and the Bogor Graduate Agriculture Program use the system for weekly

management mect iﬂgS.

Program Development and Delivery

Creation of the SISDIKSAT teleconferencing network required the development of a
programming system congruent with existing university policies, practices, and proce-
duros wilch would provide for:

o identification and selection of courses/programs most needed by the universities;
o development and adaptation of these courses; and
e delivery of classes according 1o scheduling, attendance, and grading parameters.

SISDIKSAT emphasizes primarily a three-pronged course exchange program. SISDIK-
SAT develops course materials w1 the national language, delivers courses for at least two
semesters o meet the short-term needs of its members, and works with junior faculty so
that they can teach the courses in the future without SISDIKSAT. This strategy ensures
the greatest impact on the institutional capacity of the universities. SISDIKSAT's goal is
to deliver a course vnce, revise it, teach it again, and then move on to other courses with
the confidence that the local tutors can teach the course themselves--using the system
only for vccasional support [rom the master teachers.

In developing programs, SISDIKSAT's objective is to serve the largest nummber of
comion needs of the nniversities and to make the most of available resources. The
program development process is a sira.ghtforwacd procedure based on negotiation and
collaboration. How is it done?

First, a needs assessment is conducted via a written survey and discussions with the
sites,  Questionnaires are sent to the university rector and his staff asking that they
identify the courses needed and the courses the institution is willing to offer. SISDIKSAT
collates the responses, identifies the 25 most requested courses, and prepares a list of
those courses the universities have offered (o teach.

Second, meeting over the network, the academic deans select 10-15 courses for the
semester based on need and resource availability., The general guideline calls for a
minimum of 2-3 sites following a course. No site has yet participated in all courses; no
course lias vet been taken by all sites. At the same time, course development teams are

identified, with emphasis being placed on seniority and educational level.
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Finally, SISDIKSAT staff works with the three-person course team te prepare the
course for distance teaching. Initially, course development guldes are .cnt to the team
with information on adapting existing course materials and developing new materials,
such as study guides and visual aids. This is followed by training sessions in telecen-
ferencing techniques held over the network. SISDIKSAT reproduces the materials and
distributes them to the participating sites, Including reference texts, slide series, prac-
ticum exercises, student workbooks, and, occasionally, textbooks.

SISDIKSAT's original intention was to focus on materials adaptation for the distance
medium; however, it was discovered that fow appropriate materials existed or were in
the language of Bahasa Indonesia. Plans tor study guides often give way to the need for
basic textbooks. SISDIKSAT course materials have been very well received and are often
used in non-SISDIKSAT courses. In fact, materials are so important in the resource-
scarce region that 63 percent of SISDIKSAT's taculty seminar participants have indicated
that their attendance - predicated on the distribution of handouts.

In general, the course development process has worked well, Occasionally, the most
qualified professor identified to teach a course is not the best teacher, despite his senior-
ity.  More often, materials do not always follow the prescribed SISDIKSAT format and
are prepared late. Finally, without direct access 1o a central budget, SISDIKSAT often
experiences difficulties in paying course presenters,

The SISDIKSAT schedule is almost tully booked from 8:00 a.n. to 5:00 p.m. for
courses and conferences, In actuality, network use starts two hours earlier with admin-
istrative conferencing among the three universities in the eastern time zone and con-
tinues into the evening with specially requested courses and Open University use.

Each site has appointed 2-5 Local Operators to staff the electronic classroom
throughout the day. At those sites participating in additional programming, the Operator
works into the evening,

The course team (master teachers) shares the instrucrional responsibilities over the
system (generally 100 minutes per week), while local tutors (often junior lecturers in the
course subject) at each receiving site supervise students, lead local discussions, admin-
ister and correct tests, and generally serve as the arms and cyes of the distant master
teachers.

Each course consists of a two-and-one-half heur session on the SISNIKSAT network
once a week plus any additional activitios Assigned by the local tutor. Of this time,
approximately 100 minutes are reserved for instruction, 20 minutes for start-up and
breaks, and 30 rinutes for a tutors' meeting.

Course delivery is nighly interactive, with 10-20 minutes of lecture punctuated by
questions and discussion. [n addition, students are asked at least once in the semester to
evaluate the course. Based on their comments, the master teachers revise the course
and materials for subsequent semesters.

The use of SISDIKSAT courses is highly individualized by each university. Although
often the onlv means of receiving a course, SISDIKSAT courses are sometimes used as
supplements to existing courses. For example, an instructor who teaches the same
course on his own campus may require his students to attend portions of the SISDIKSAT
Course as well; in some cases, students voluntarily audit courses to ausment their learn-
ing. Use of SISDIKSAT courses is generally left to the discretion o’ the local tutor,
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including additicnal assignments and preparing and administering of exams. The majority
of tutors (63%) held at least seven meetings outside SISDIKSAT time, and only 17 percent
used the master teacher's exam unchanged. Course credit and grades are not assigned by
SISDIKSAT, but are determined by the local universities.

Programs

The main SISDIKSAT activity is the course-sharing among the sites: nine universities
and two teacher training colleges in eastern Indonesia and the Agriculture Institute at
Bogor, Java.

After the technical problems decreased in late 1984, SISDIKSAT decided to test the
quality and reliability of the system by offering two courses (statistics and food science)
in an experimental senmester to determine if the system was ready to be used intensively
for prograimming. When both of these courses ran without any major iechnical problems,
a full semester of 12 courses was begun in February 1985. The number of courses was
increased to 15 for the second semester of 1985. This was believed to be the optimum
number of courses that could be offered during regular class times, given the need to
have system time available for other uses. In fact, 17 courses were actually delivered
because Cenderawasih University of Irian J3ya, in great need of law courses, paid for the
development and aelivery of two courses on criminal and agrarian law during the evening
hours when the system was not otherwise in use.

In principle, SISDIKSAT courses are taught for two semesters, then temporarily
"retired" from the roster on the theory that local lecturers would be able to teach the
course, the network ceuld be used for new programs, and the process repeated with a
multiplier effect, In practice, however, certain basic undergraduate courses--such as
statistics--are so popular that they have been continuously repeated, attracting such
iarge audiences that now oven universities with adequate teaching capabilities use SIS-
DIKSAT and no longer offer the course locally.

Teacher training and faculty development are important goals of the SISDIKSAT
project. The original iniplementation plan called for the system to be used in support of
an ongoing national faculty development program called Akte Lima. This program sought
to improve the skills of junior faculty members through a mandatory program that uti-
lized print materials on different content areas and pedagogical topics ana local classes
arranged at the discretion of each institution. Unfortunately, SISDIKSAT investigations
found that the Akte Lima program itseff was weak and therefore w ould be appropriate
to present in a distance teaching format.

In conjunction with its course-sharing program, however, SISDIKSAT was able to
develop a staff upgrading program. Aimed at the local tutors designated to monitor the
courses, SISDIKSAT has incorporated a teacher-training component into each course
session. At the beginning of the semester, a series of meetings between the master
teachers and local tutors takes place to discuss materials development, course content,
and organization. During the semester an extra 30 minutes are added to each course's
time slot to allow the master teachers and local tutors to review the material, address
any tutor or student problems, and preview the coming week's lesson. This gives the
local tutors due opportunity to ask questions that improve their own knowledge.



To a great extent the courses themselves serve a major training function. in addition
to the mandatory presence of the tutor, many local lecturers and junior faculty audit the
courses voluntarily,

Seminars are also used to provide isolated faculty members witl, new information in
their fields and opportunities for scholarly discussions with their peers. Originally,
SISDIKSAT began its seminar programn by broadcasting f~ce-to-face seminars that were
held in Ujung Pandang. Subsequent seminars were arranged at faculty requests, and
today SISDIKSAT presents a seminar series based on recently completed doctori) and
master's researcn.  The seminars are otzanized around a variety of topics: science and
pharmacy, agriculture, development studies, statistics, animal hushandry, medicine,
nutrition, and 2ducation. A series of two to eight teleconferences is arranged under each
topic, ranging from subjects of narrow scientific interest ("Industrial Use of Seaweed™ to
those of more general appeal ("Indonesia and the New Economic Order"). In 1986, over
30 seminars were presented.

These seminars have proved tremendously successful; the 1986 series, arranged for
the semester break, attracted over 1,800 (voluntary) participants with 99 percent asking
for additional programs. SISDIKSAT has definitely identified a strongly felt need of the
faculty in the region and, based on attendance records, also of personnel from the agri-
culture and health sectors.

[ndonesia's Open University uses SISDIKSAT to deliver a training program for its
local tutors in the eastern islands. Beginning with four hours per week and progressing to
10 hours per week in 1986, tutors for specific courses meet for two-hour sessions with
the Open University's conrse writers to discuss materials and content.

A third inajor activity of SISDIKSAT is administrative conferencing. Faculty mem-
bers at IPB and UNHAS use the system for the coordination of a joint graduate program
where swdents study at both campuses,  The Summer Institute of Linguistics uses the
system for weekly staff meetings between team members at five of the SISDIKSAT
locations.  SISDIKSAT takes advantage of the fact that it spans three time zones to
allocate early morning time to Cenderawasih University for communication between its
main campus at Javapura and its agriculiural campus at Manokwari over 500 miles
away. They are able to use SISDIKSAT for inter-campus communications from 7:00 a.n.
until 8:30 aan.,

A crucial use of the system s for the operation of SISDIKSAT itself. The admin-
istrative staff uses the system for communications with the Local Coordinators, Jakarta
officials, and course development teams and to track the shipment of materials to all of
the sites. The programming staff used the system for meetings with academic rectors
and deans for setting up the course-sharing program and for orientation programs for
materials developers, teaci >rs, tutors, and students. The technical staff used the system
for training programs for Local Technicians and Operatars and for conducting system
tests and maintenance functions.

Although many SISDIKSAT uses and applications have not turned out as originally

envisaged, the member universities and SISDIKSAT have adapted the network to their
particular needs and made it theirs.
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COURSES DEVELOPED FOR SISDIKSAT
(August 1984 - June 1986)

Adult Education
o 19,
Statistics [ 20
Animal Physiology 71 '
Nutrition 22'
Social Science Research | 23'
Resource Economics 5 :
A o 4,
Basic Natural Sciences 25
Soil Science ?6.
Animal Husbandry 2'7'
Industrial Law 28.
[ndonesian Social Svstern 29'
Fish Diseases 30'
Fishing Methods 31'
Basic Ecology 3,'
. : . Z.

Macro Economics

N 33.

Human Ecology
- o 34,
Organizational Behavior 15

Social Science Research [

Criminal Law

Agrarian Law

Poultry Production I
Poultry Production [I
Management

Micro Economics
Educational Evaluation
Soil-Borne Pathogens
Food Enzymes

Fishing Equipment
Statistics II

Basic Forestry

Cattle Breeding
Fisheries Management
Population & the Environment
Educational Technology
Food Science

R T 1 A T Ly B PN R N\ AT A
SELECTED SISDIKSAT SEMINARS

Effects of Alcohol & Zinc on Pregnancy
Nutrition & Primary School Performance
Protein Quality of Popular Indonesian Foods

Nutrition Education

Education & Work Opportunities

Bureaucracy & National Development

Models & Simulations for Development Planning
Transmigration & Agriculture in Eastern Indonesia
Side Effects & Consequences of Pesticide

Pig Breeding & Management

Mixture of Tropical Woods for Pulp & Paper
Agriculture Developments in Indonesia
Medicines from Natural Plants

Coffee Growing

Sea Weed as Material for Industry
Transformation of Pesticides Via Microorganisms
Chemical Analysis of Oral KB Medicine
Regression Analysis for Population Data
Cardiopulmonary Resusitation

Indonesia & the New World Economic Order
Macroecononiic Theory & Economic Development

Diagnosis & Treatment of Peptic Ulcers
Immunology for Hepatitis B
Population & the Environment




ATTENDANCE, USAGE, PARTICIPATION, AND EFFECTIVENESS*

Between October 1984 and December 1986, sixty undergraduate course: were pre-
sented over the SISDIKSAT network. SISDIKSAT was able to deliver about 83 percent of
the scheduled class sessions, a record slightly above the average for face-to-face
courses. [Less than 3 percent of the cancellations resulted from technical failures; the
remainder were caused by failures in the "human system," Teacher absence accounted
for the majority (71%) of class cancellations. Many Indonesian faculty members do not
place a high priority on holding the mandatory 12-16 classes per semester, although
SISDIKSAT teachers appear more faithful in attending their distance courses.

Student absence was mainly confined to the first weeks of the semester, primarily as
a result of the slightly different acade:nic calendars in effect at the universities.

Student attendance fluctuated from week to weck because of the general lack of
emphasis on attendance in the university system and the irregular attendance of some
local clarses that used the SISDIKSAT courses as a supplemental activity. The average
weekly attendance for a single course ran from 470 for a mandatory freshman course to
only 20 for a more specialized course. The average weekly attendance for all courses
during the tirst three regular semesters ran from 1,200 to 2,500 students. The most
recent figures show average attendance approaching the all-time high of 3,500 students,
at about 3,200-3,300 a semester.

By 1986 the average vperational SISDIKSAT week was 68 hours; 52.5 hours (77%)
were programuied in advance. Primary usage of the network is for course delivery: about
36 percent of network time is devoted to this activity. Optimum use, based on a sched-
uled 100 minute/class, calls for 45 percert of network prime time. Cancellation of
classes and failure of teachers to fully utilize the allotted time account for the lower
figure. There is also a shortfall in the utilization of the half-hour per class designated
for tutor meetings. In 1986, 21 percent of the classes used this additional time. FEven
though there is usually more than one tutor per course per site, 65 percent of the local
tutors indicated they attended every class.

Official university business, meetings, and official messages constitute 27 percent of
network use, while SISDIKSAT internal administration, technical management, and
training sessions use 19 percent of network time. Finally, 7 percent of network time is
used for private message transfer, with "silence"” or unscheduled transmissions accounting
for the remaining 17 percent.

Most universities send a substantiai number of students to SISDIKSAT courses, but
highest attendance is credited to the most isolated, the most distant, and the youngest
institutions. The two eastern-most campuses account for nearly one-third of the SIS-
DIKSAT students. These two campuses also regularly use off-hour system time for
administration and "purchase" special courses for evening presentation, basically using
SISDIKSAT over a 12-13 hour period per day.

* Based on data from 1984/85 and 1985/86 collected by the Academy.
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In general, the lowest and weakest attendance occurs at the laigest and best-staffed
institutions in the SISDIKSAT network. Not surprisingly, they view tnemselves as sources
of expertise and course presenters, rather than needful recipients. Indeed, the other
universities are eager to receive courses originating from these sources, and they are
well attended. Fvidence indicates, therefore, that SISDIKSAT 1s useful and convenient
fer the larger universities; it is very important to the smaller and remote campuses.

¢ User acceptance, attitudes, and assessment of the effectiveness of the SISDIKSAT
network are overwhelmingly positive. Over a period of two semesters, over 3,000 stu-
dents, local wtors, master teachers, and semipar participants were surveyed about their
experience with SISDIKSAT. Because course use differs from university to university,
exdams dre not standardized, and grades are issued locally, SISDIKSAT effectiveness can
be judged ¢y by participant assessiment,

e Lighty-five percent of SISDIKSAT's undergraduates found the distance courses to
be well arganized and presented, with sufficient time for participation, and over 81 per-
cent thought that SISDIKSAT teachers were as good as or better than their local in-
structor.  Both the teachers and tutors seem Lo agree: 83 percent of the tutors felt the
courses niel e needs of the universities, while nearly 80 percent of the master teachers
Indicated the content of the SISDIKSAT Courses was more complete than their regular
classes, aithough preparation was more demanding., A few of the master teachers ex-
pressed concern that they conld not cover as much material as thev were accustomed to
because the SISDIKSAT courses attracted a wider range of students from a variety of
academic orientations,

o Studyv and print materials played a large role in successful course delivery. Both
students (80%) and local tutors (9/%) found the materials as good as or better than
regular materials. Local tutors indicated they would use the materials in their face-to-
face courses as resource references for students (75%), a guide for their own courses
(51%), or as main reading for their own course (21%). Ninety-six percent of the seminar
participants responded that handouts made presentations more effective; without hand-
outs only 37 percent were certain they would attend.

[nteraction was a central premise of the leleconferencing experiment. What role did
it play in the SISDIKSAT courses?  The nteractive nature of the SISDIKSAT network
introduced a featyre rarely crploved in face-to-face uriversity classes in Indonesia,
namely two-way connunication and discussion. [n training sessions, SISDIKSAT teachers
were encouraged to broak lectures with time for question and answer periods. Surveys of
SISDIKSAT classes show a striking diffoerences

® SISDIKSAT classes were more interactive; 97 percent of distance classes allowed

time for students 1o speak, compared with 55 percent of regular classes.

e SISDIKSAT classes devoted a larger percentage of class time to student discus-
sion; |2 percent of distance class time was spent in student discussion, compared
with 6 percent in regular classes,

o SISDIKSAT classes used more class time for student-teacher discussions; distance
classes averaged 31.6 minutes, compared with & minutes in regular classes.

Such interaction, therefore, involved a significant change in teacher behavior. Yet,

95 percent of the master teachers wern comfortable teaching over the network. Stu-
dents, too, were comfortable with the interactive fermat: 56 percent indicated they had
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used a microphone and almost 7 percent said they used it every class. In fact, some stu-
dents indicated that, protected by the network's anonymity, they were more likely to ask
questions than in the professor's presence.

The interaction was meaningful. Eighty-five percent of student interaction took the
form of substantive questions. For every 8 minutes of questions, there were 23 minutes
of teacher response.

And the interaction was valuable. Seventy-four percent of the students said they
learned from the questions and discussion; an equal number said they would not reduce
the interaction.

® Sixty-seven percent of SISDIKSAT students said they learned as much or more
from the distance courses as from their regular courses. More telling, 95 percent of
their local tutors felt the students learned as much (35%) or more (60%). Because the
local tutor was generally the course instructor in the absence of SISDIKSAT, this re-
sponse is all the more striking in view of its self-judgment implications.

Yet despite these highly positive responszs--that SISDIKSAT teachers and materials
were as good or better, that courses were well run, that greater interaction was bene-
ficial--students expressed a continued preference for locally taught courses. Cnly
19 percent of students preferred taking a course via satellite.

This ambiguity results from several factors. First, there is the natural human pref-
erence for face-to-face interaction--particuiarly strong among Indonesians. Also, occa-
sional technical problems and poor soundproofing in some classrooms may have annoyed
some students.  There are probably also some students who are not very interested in
high quality instructors and materials. They may prefer a locally produced 50-page text
to a SISDIKSAT-produced 300-page text. Objectively, the students are saying that the
satellite courses are very good; emotionally, they are saying that they still feel more
comfortable with their regular system,

This response is one indication that audioconferencing programs may be more appre-
ciated by more mature learners who have clearly identified learning needs and recognize
the value of outside expertise. Such people are more likely to look beyond the delivery
system and base their opinions on the value of the information thev receive, Upper-
classinen, graduate students, and, especially, professional people may be a more re-
sponsive audience for this tvpe of system,

The overwhelmingly positive evaluction, derived from data collected from 846 of the
seminar participants, seems to support this idea, Ninety-nine percent of those partici-
pants found the seminars "very useful" and requested more. Over 92 percent found them
"very interesting." Similar high percentages were positive about the supporting mater-
ials, degree of interaction, and format of the programs. Additional positive feedback has
come from the Open University tutors getting in-service training over the system and
from SISDIKSAT tutors. From a skills upgrading standpoint, the local tutors have indi-
cated SISDIKSAT courses have increased their understanding of the subject matter (81%),
their ability to design and teach similar courses (86%), and their teaching skills (51%).

[s there a demand for SISDIKSAT? The volume of students, the number of courses,
and the growing user base of SISDIKSAT show that there is, and that it effectively
answers needs of remote and isolated universities for information and instruction.
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Over 13,000 people in the eastern islands have benefited from SISDIKSAT's programs
and services. Convinced of SISDIKSAT's value, three additional institutions have joined
the network with their own funds. Most classrooms have been expanded to accommodate
more participants. And, more importantly, in a tune of drastically reduced budgets, the
Ministry of Education continues to fund SISDIKSAT without AID assistance. Moreover, it
has proposed replication of the network for the western islands in a World Bank loan
proposal.

The problems of Indonesia's higher education system are not easy ones. SISDIKSAT
has provided a blueprint for a realistic solution to strengthening the educational resource
base to meet some of these problems.

The SISDIKSAT model holds promise for what might be done throughout the devel-
oping world. Many other nations suffer from limited professional resources, lack of
skilled manpower, and overburdened tertiary education systems, and have large rural and
isolated populations. Increasingly, these countries--from China to Colombia--are turning
to distance education through the creation of open universities to extend educational
opportunities to students and professionals far removed from quality mstitutions. And
many have access to satellite or telecommunications service, tfor example, the open
university in Thailand has potential access to the services of Indonesia's Palapa satel-
lite. In China, the newly created cpen university and other distance education programs
are already experimenting with television to reach millions of students. In Colombia,
Mexico, and Brazil, distance education efforts can take advantage of existing satellite
capacity and telecommunications services.

SISDIKSAT has shown that satellite-delivered teleconferencing is an effective means
of addressing many of the challenges facing higher education today.
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UWIDITE: UNIVERSITY OF THE WEST INDIES
DISTANCE TEACHING EXPERIMENT

BACKGROUND

The countries of the English-speaking Caribbean are typical of most island nations--
physical isolation, small populations, narrow or single-product economies. Likewise, they
share many of the problems that .tem from these characteristics--vulnerability to world
market trends, insufficient scale of demand to justify and sustain investments in basic
services, and steady attrition of trained manpower to more prosperous locations.

Sharing a common heritage as former British colonies, the 17 countries of the
English-speaking Caribbean have often pooled their resources to create regional or-
ganizations to serve their small-scale, but urgent needs. The University of the West
Indies typifies this collaboration.

Supported by 14 Caribbean nations, the University of the West Indies (UWI) is a
muiti-site institution comprising three campuses--Jamaica, Barbados, and Trinidad--and
Il university centers in the other member countries. Originally founded in Jamaica as a
small elite residential college serving the British West Indies, UWI now serves over
10,000 students, 8 percent at the postgraduate level, UWI not only has expanded geo-
graphically but also has increased its program offerings as well. Today it consists of
eight faculties with each campus loosely specializing at the graduate level. Trinidad
focuses on agricuiture and engineering, Barbados on law, and Jamaica on medicine. In
addition, various institutes are associated with the University, such as the Caribbean
Food and Nutrition Institute and the Caribbean Agricultural Research Institute, as well
as the University medical facilities.

UWI is characterized by a strong outreach mandate. Of the 4.5 million people in the
region served by UWI, fewer than | percent of the labor force are university graduates.
The University thus feels a strong need to increase its capacity to provide education,
training, and support social services in the region.

In addition to its undergraduate and postgraduate courses, UWI offers professional
certification, diploma, and enrichment courses for the adult learner. The various UWI
faculties and associated institutes provide "extension" programs for professional groups,
industry, and government. For example, UWI at Trinidad provides expertise, training,
and management services to the ministries of agriculture throughout the region. By
necessity, participants must either reside in or travel to the campus islands.

It is the University or "extramura!" centers in the non-campus territories that typify
UWI's commitment to its regional and outreach mandate. As centers of culture and
learning in the smaller islands, these extramural centers organize educational programs,
provide limited classroom and library facilities and academic counseling, and offer
tutorial support for students who sit "Challenge Exams" for University credits. They
provide liaison and feedback among the University, member governments, and the com-
munities. Each center is generally staffed by a single University tutor, and its limited
range of courses and services are occasionally enhanced by visiting lecturers and staff
from the main campuses.
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Taking fuli advantage of the "centers of excellence" at Jamaica, Trinidad, and Bar-
bados, UWIDITE inakes campus programs available to the non-campus territories. It
extends the University's outreach capability by providing the extramural centers access
to the extensive academic, continuing education and extension courses, and upgrades the
centers' capabilities through expanded tutorial, cu!tural, and enrichment programs. The
UWIDITE user is no longer faced with the dilemma of leaving career and family to obtain
additional training.

In surnmary, UWw "2 oserves to:

strengthen existing academic programs at the main campuses.

improve the effectiveness of the extramural centers.

allow students to pursue educational opportunities in their home islands.

provide a means of communication and interaction to reduce professional isolation
and attrition to population centers.

augment the cffectiveness of basic service personnel through improved training.

INSTITUTIONAL PLACEMENT, SUPPORT, AND MANAGEMENT

Institutional Placement and Support

UWIDITE direction and management responsibility is lodged with the Office of the
Pro Vice Chancellor at the Jamaica campus; the Pro Vice Chancellor serves as Project
Director and has general oversight of UWIDITE. In charge of special projects and de-
velopment programs system-wide, the Pro Vice Chancellor plays a major role in central
University planning and administration.  On a personal level, the Pro Vice Chancellor
brings a high level of interest and actual experience to the project; previously, he had
been instrumental in organizing Project Satellite and the subsequent studies which led to
the creation of UWIDITE.

As a "special or experimental project, UWIDITE' initial operations were supported
almost exclusively by USAID through a grant to the University and its technical assis-
tance contract. Under these two mechanisms, the techrical network was designed, pur-
chased, and installed; the project structure nlanned and UWIDITE staff trained; and
recurring operational costs--such as leased lines, staff salaries, and faculty honoraria--
met.  Direct UWI and local government contributions included the classroom facilities.
Since the scheduled termination of AID support in early 1986, the University has assumed
full financial responsibility for UWIDITE onerations.

Since project start-up, however, UWIDITE has attracted further support from other
donor agencies (EDI°, PAHO, ILO, etc.), corporations (IBM, Colorado Video), and other
AID-funded projects in the form of additional equipment and program sponsorship, In
addition to central University support, "sponsorship" or charges to organizations using the
network may well present a viable financial support base.

UWIDITE Management

Project headquarters are based at the Mona campus in Jamaica. Management tasks
are filled by a full-time core staff with local representatives at each site, similar to
SISDIKSAT. While the Project Director is responsible for liaison with the campuses,
local governments, telecommunications authorities, and the community, the project
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officers and staff are in charge of day-to-day operations, program development, and site
coordination. Central management responsibilities include:

operation and maintenance of the electronic classroom.

program scheduling and registration.

materials production and distribution.

software and materials development (in conjunction with course presenters).
mornitoring and formative evaluation.

user training.

In addition to these routine tasks, at the cutset of the project the staff had to devote
considerable effort to public relations--in order to introduce UWIDITE's services to the
University and community.

Core staff includes a chief project officer, a project officer primarily in charge ot
science programs, an administrative assistant, and two clerical and one janitorial staff.
Althougli the original staff plan called for a full-time technical director to oversee
equiptent installation and maintenance, equipment use training, and expanded network
pianning, UWIDITE has been unable .o stafi this position permanently, Skilled tech-
nicians willing to work for faculty-level salaries have proved hard to attract and difficult
to retain.  As an interim measure, UWIDITE relies on the part-time assistance of the
Jamaica camnpus electronics department.

At the extramural centers, UWIDITE activities are managed by the appointed local
coordinator, usually the resident tutor, and center support staff in addition to their
regular duties. At the Trinidad and Barbados campuses, general oversight responsibility
rests with the Pro Vice Chancellors, who, in turn, designate from their staffs a local
coordinator and support staff (often part-time assistance from campus students), Each
site has made provision for part-time technician support, calling on technically trained
(or inclined) faculty members or the local telephone company.

In all, UWIDITE activities are carried out by a full-time staff of seven and a part-
time stafl of approximately eighteer. Augmenting the UWIDITE management staff are,
of course, the faculty who prepare courses and teach over the network, the local tutors
who monitor student classroom performance, and coordinators of ongoing UWIDITE
programs. For example, faculties using the network fiequently, such as the Caribbean
Food and Nutrition Institute, usually appoint their own UWIDITE program coordinator.

The UWIDITE Advisory Committee is another important component of the man-
agement system. Chaired by the Project Director, the Committee provides policy guid-
ance and direction and serves as a bridge between University affairs and project opera-
tions, Membership includes the three Pro Vice Chancellors, faculty deans, the director
of the extramural department, the University bursar, campus librarians, and represen-
tatives from each campus administration. The Committes meets twice a year to review

UWIDITE operations and plan subsequent service offerings.

Generally speaking, UWIDITE has enjoyed relatively smooth management and ad-
ministrative operations from the outset of the project, in large part because of the
institutional structure of the University itself. Unlike its Indonesian counterpart, UWI-
DITE serves and is part of a single institution--albeit an international and multi- site
one. It benefits from the standardized procedures and policies governing the Unive.sity
system--from uniform semester schedules, class hours, and grading practices to routine
coordination meetings, budgetary guidelines, and faculty terms of service. Furthermore,
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UWIDITE operates under the aegis of an established division within the University struc-
ture and, through its Advisory Committee, is well integrated into University activities.
Its association with and the advocacy of senior administrative personnel with decision-
making authority have ensured that UWIDITE receive due consideration in the planning
and budgeting processes. Regular presentations to the University Council, whose mem-
bership includes ministers of education, on UWIDITE activities give the project high
visibility at the governmental level. Finally, the University has been able to appoint and
support a full-time staff to the full-time job of running the UWIDITE network.

UWIDITE TELECONFERENCING NETWORK

Past experience with Project Satellite had demonstrated to the Universit:’ the bene-
fits of interactive teleconferencing; further studies--primarily the AlD-funded Caribbean
Regional Communications Study--recommended the use of a two-way communications
system rather than a broadcast one, given the need for the relatively isolated populations
to communicate directly with one another,

The UWIDITE technical system currently links seven sites in a simple, single-channel
teleconferencing network using dedicated lines leased for full-time service from the
regional telecommunications carriers, An eighth site--Grenada--will soon be added to
the network.

Electronic Classroom

At each site a classroom has been furnished with basic audioconferencing equip-
ment--microphones, convener, and loudspeakers--and the network control equipment
which provides switching capability and sighal level adjustments. Each classroom seats
approximately 20 peopie, reflecting the relatively small size of the UWI constituency as
well as its desire to limit class sizes.

Although initial planning studies did not identify the need for an interactive graphics
capability, the University has gradually added graphics equipment to supplement the
voice comimunications system. Through donor and corporate contributions, slow-scan
video, telewriting, and microcomputer equipment has been purchased for each site.
Because the present network is based on a cost-saving, single-channel design, only one
sighal can be transmitted at a time. Unlike the two-channel SISDIKSAT network, audio
and graphics transmissions cannot be heard and viewed simultaneously., The use of the
on-line graphics capability eliminates the voice capability and necessitates that the
operator switch between the equipment as required.

[n addition to the above on-line equipment, the University has provided stand-alone
equipment for off-line use. A video recorder and monitor, cassette player, and x-ray
light box (for medical conferencing) augment the electronic classroom.

Finally, each campus has purchased a scrambler to ensure the confidentiality of
sensitive discussions, although its effectiveness is limited to two sites at a time.

The UWIDITE network is designed as a large "party line," with each site able to
initiate conferences, talk to, and be heard by every other site in the system. This is
accomplished by using a telecornmunications bridge (i.e., a device for electronically
balancing and mixing multiple incoming signals) located in St. Lucia. A dialing system
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with a privacy feature, enabling the selected participation of sites and exclusion of other
sites, is incorporated into the design. Although the network is fully interactive, its half-
duplex operation requires slight, one-second delays in transmissions to avoid "crashing"
noise on the system. Users must pace their transmissions accordingly.

Transinission System

Three options were considered for the UWIDITE transmission systemn: leased service
on INTELSAT, use of the NASA ATS-3 on an "experimental” basis, and leased private
lines on existing terrestrial and satellite systems from the various carriers serving the
region. INTELSAT service proved too costly, requiring both the purchase of multiple
earth stations and the lease of quarter-transponders (800-1,200 channels), far in excess of
the network's one-channel design.  Although initially promising, the ATS-3 option was
eventually dismnissed because of inconsistent transmission quality, uncertain longevity,
and competition with national cmergency services,

The final option--using the existing telecommunications capacity--proved the most
cost-etfective and practical approach, given the experimental, albeit promising, proj-
ect. Thus, the UWIDITE transmission system uses a combination of satellite, microwave,
and troposcatter services from several telecommunications authorities.

By eschewing a satellite-based system, UW! knowingly sacrificed the higher trans-
mission quality associated with the technology and became dependent on the technical
and operational quality of the regional services. Quality control is provided, however, by
the lease of "conditioned" (i.e., inproved and repaired) lines dedicated to UWIDITE on a
24-hour basis,

The system currently links Jamaica with Trinidad via the INTELSAT Flight & satel-
lite and then by microwave to St. Lucia, the hub of the system where the network bridge
is placed. From there the signal is distributed to Dominica and Antigua via microwave
and to Barbados via troposcatter. In all, the UWIDITE network relie, on the services of
eight individual commercial carricrs: the local carriers responsible for the ground links
between the UWIDITE classrooms and international gatewavs and the mternational
carriers for the space segments between countries.

UWIDITE TELECOMMUNICATIONS CARRIERS

Cable & Wireless (West Indies) Ltd.
Jamaica Internationa® Telecommunications Ltd.
Jamaica Telephone Company
Barbados External Telecommunications
Barbados Telephone Company
Trinidad and Tobago Telephone Company
Trinidad External Telecommunications Company
Antigua Public Utilities Authority

lechnical management of the network is divided between the University and the
commercial carriers, with UWIDITE responsible for the 2lectronic classroom and the
telecommunications carriers for the space segment. As discussed above, central tech-
nical management activities are based at UWIDITE headquarters in Jamaica. Local
technicians at the other sites, however, are instrumental in first-line diagnosis, trouble-
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shooting, and repair. If a problem exceeds their capabilities and locally available re-
sources, it is referred to the technical director, and the damaged equipment is sent to
Jamaica for replacement or repair.

Operation, maintenance, and quality control of the leased lines fall to the commer-
cial carriers, as well as the interface between local and international transmissions.
Although responsibilities are well delineated, resolution of technical problems requires a
collaborative effort among UWIDITE, the local telephone companies, and the inter-
national carriers in order to isolate the failure. [nitially, this complex structure caused
confusion and frustration as UWIDITE management had to sift through different tele-
communications policies, tariffs, and procedures; but as the carriers grew more familiar
with UWIDITE equipment and service requirements, they became more willing to work
closely with the UWIDITE network and classroom equipment. In fact, in the non-campus
territories it is often the local telephone company technician who doubles as the UWI-
DITE technician.

Although many of the transmission service providers are private businesses with no

national obligations, the University has been successful in obtaining a 20 percent discount
in UVIDITE line charges.

Network Performance

PERFORMANCE: 90% technical reliability

PROBLEMS: line noise
inoperability of privacy feature
microcomputer errors
telewriter failures

INNOVATIONS:  multi-carrier teleconferencing network

Once system architecture was established, design, procurement, and installation
were accomplished relatively swiftly between July 1982 and February 1983, Delays were
occasioned primarily by non-technical reasons--uncertain shipment schedules, dilatory
customs clearance, and difficulty in completing contracts with the several carriers.

Since the opening teleconference in March 19383, UWIDITE has operated successfutly
with few major problems. Its technical reliability is estimated at 90 percent. The most
significant problems are in the transmission system.  Although network audio quality
compares favorably with the regional telephone service, service disruptions have oc-
casionally eliminated participation of certain sites. The weakest links are the telephone
land lines in Jamaica and Trinidad. Along with Barbados, which pairs its telephone cables
with other utility cables, these sites are often guilty of "dumping" noise or crosstalk into
the network. Although the carriers have instituted regular monthly system-wide checks,
it appears that the most likely solution is to add a "gating" system similar to that used in
Indonesia at the offending sites.

The basic audioconferencing equipment performs well. Unidirectional microphones
were refitted with goosenecks to accommodate UWIDITE users, and some of the push-to-
talk switches were replaced. The network control's privacy function, a supplementary
feature, unfortunately has never worked, but it is not essential to network performance.
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The scrambler equipment added to the network has been effective only for point-to-
point, and not multi-point, communications.

UWIDITE's success with the various graphics equipment has been mixed. Its experi-
ence with the telewriters (although of different manufacturers) has been similar to that
of SISDIKSAT. Problen:s with the modems, breakage of light pens, and malfunctioning
boards have contributed to a highly unreliable, and ultimately unusable, service. The
microcomputers have proved promising for non-interactive record and message transfer
during experiments, but their utility is undermined by occasional minor signal disturb-
ances and power fluctuation resulting in errors from which the software cannot recover.

The slow-scan equipment has performed most reliably and forms the bulwark of the
UWIDITE graphics system. Although its efficacy for text transmission is limited, the
slow scan's capability to transmit pictures has become an integral part of UWIDITE's
heavy slate of medical programs. Coupled with the x-ray light viewer, the slow scan
plays an important role in distance diagrosis and treatment.

The UWIDITE audioconferencing system works reliably and supports a full schedule;
UWIDITE continues to experiment with graphics equipment to find the best system suited
to its requirements. Most significantly, UWIDITE continues ‘o adapt, redesign, and add
hardware to the original system as the project expands and new needs arise.

After four vears of operation, the UWIDITE network has gained the credibility,
experience, and "critical mass" of demand which makes review and reexamination of the
transmission system feasible.  With new sites requesting admission to the network and
with lease service from U.S. domestic satellites available, a network based on small
earth stations may prove both more reliable and cost-effective.

UWIDITE PROGRAMS AND ACTIVITIES

As the UWIDITE network became operational in mid-term, the period between March
and August 1983 served as a trial period, allowing both UWIDITE staff and users to
familiarize themselves with teleconferencing operations, uses, and requirements. The
UWIDITE staff made good use of this time: over 169 hours of network time were used to
ortent and train faculty in teleconferencing techniques and materials development,
mount a variety of experimental programs and seminars, and to develop procedures for
program delivery and system maintenance.

I September 1983, UWIDITE was well prepared to begin its first official academic

semester. since that time, it has served over 3,300 users and presented approximately
2,385 hours of programming.

Program Development

The UWIDITE program development process is a collaborative one involving the
efforts of UWIDITE' project officers, course presenters, participants, national gov-
ernments, and the University. Although initially program offerings were more or less

¥ Through December |986.
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NETWORK SCHEDULE FOR WEEK

OF MAY 13, 1984
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6:30-7:00 Accounting The Caribbean Sociology Economics —
History of E
7:00-7:30 The Caribbean
(make up session)
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dictated by the Challenge Exam curricula and the initiatives of UWIDITE staff, today
program and course selection is based on request. For cxarmple, when a key lecturer at
the Caribbean Institute for Mass Communication relocated to Barbados, UWIDITE en-
abled her to complete her teaching duties. Increasingly, UWIDITE programs provide in-
service training and are the result of requssts from the member governments or regional
service organizations. These applicatizns often involve negotiations with the individual
countries to obtain participant releasc time or even participant selection.

After a potential course or program has been identified, UWIDITE staff must as-
certain the specific needs and interest at the participating sites, secure the faculty
presenter or expert to teach the course, and assist in content specification with the
client and expert. Because staff travel funds are limited, many of these activities are
conducted long distance over the network.

In the course of prograin development, the project officers work with presenters to
introduce them to the principles of distance teaching, telecenferencing techniques, and
equipment use. If a course selected for UWIDITE is already part of the University cur-
riculum, it is adapted to modules suitable for teleconferencing, with an emphasis on
independent reading and assignments. If it is a new program, both a syllabus and support
materials are developed. To date, credit courses are taken from existing UWI curricula
to avoid the arducus process of academic scrutiny required for certification.

Support materials-~study guides, lecture hotes, diagrams, and visuals--are an im-
portant part of the UWIDITE system. As the UWIDITE student's contact time with the
instructor is necessarily limited and inuch of his study must be pursued independently,
support materials are indispensable.  After course content is determined, UWIDITE
contracts the presenter to prepare course hooklets or study guides, UWIDITE provides
the authors with graphics and tvping assistance and later produces and distributes copies
to the sites. At the extramural sites where library facilities are limited and textbooks
scarce, UWIDITE materials are often the only resources avatlable. That this process has
produced several excellent study guides is attested to by the purchase of UWIDITE ma-
terials by non-UWIDITE students taking face-to-face campus courses.

UWIDITE itself has taken the lessons of materials development to heart and prepared
a sertes of teleconferencing guides for distance teachers and students alike, addressing
equipment operation, teleconferencing techniques, and materials development. Unfor-
tunately, timely delivery of materials is a problem. Dependent on uncertain and expen-
sive transport services, an estimated (0 percent of the materials arrive at the sites late.

Course Delivery

UWIDITE operates five days a week, Monday through Friday, between 10:00 a.m. and
8:30 p.m., during the term; evening hours, Saturdays, and term breaks are available for
special prograins and conferences., About six hours of network time are scheduled daily
for academic and in-service programs, with time reserved for UWIDITE coordination and
"ad hoc" conferences. Competition for afternoon and cvening timeslots has increased
with the growth of in-service programs. As part of the University system, UWIDITE
adheres to academic schedules and presents its programs according to the University
quarter system, although UWIDITE course completion may require two to four terms.

Course delivery generally replicates standard University procedures: registration

occurs locally and is logged with UWIDITE and central University administration; local
tutors monitor class attendance, distribute materials, clarify assignments, lead "off-line"
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discussion groups, and generally serve as a point of contact for the student. Exams are
sat locally and transmitted to the instructor for grading. Certificates of Participation
are issued by UWIDITE in conjunction with the sponsoring institution or faculty.

The course development and delivery system has worked efficiently and depends
heavily on centralized full-time UWIDITE management. Based in Jamaica for organi-
zational and economic reasons (salaries are significantly lower there), it is ratural that
UWIDITE staff turn to local faculties, institutions, and experts for assistance. This has
resulted, not surprisingly, in the bias toward the Jamaica campus as the "center of ex-
cellence," thus reducing the substantive input of the other campuses to the outreach
effort, As UWIDITE grows and new services and courses are added, however, it is in-
evitable that the unique resources of the other campuses be brought to bear on UWIDITE
programming. Organizationally, the Barbados campus recently assumed greater responsi-
bility for the eastern Caribbean states through the new Office of University Services.

Prograrns

The wide diversity of programs in the UWIDITE schedule reflects, in part, the broad
spectrum of needs UWIDITE must address and, in part, its mission to experiment with
rnany applications to best ascertain ultimate UWIDITE services. Essentially, UWIDITE
supports three types ol programs:

® extension studies or credit courses leading to formal university certification;

¢ extramural studies or non-credit continuing, professional or in-service training
resulting in a Certificate of Pai ticipation; and

e outreach services or special seminars, consultations, meetings, or conferences
supporting basic services in the region,

Extension Studies permit the UWI student to follow University courses for credit
toward a degree, as with the Challenge Exams, or a diploma, as with the Certificate of
Education program, without matriculating into a campus-based program.

The Challenge Exam Scheme, initiated in 1978, was readily adaptable to the new
UWIDITE project. Already a distance education effort, the Challenge Exams allowed
qualified students in non-campus territories to pursue the first nart of a bachelor of
science degree in the social sciences without leaving their home islands. Armed with a
syllabus, booklist, and access to the extramural center library, the student followed the
course through independent study and sat for the "challenge exam." Students who com-
pleted four of the five first-year courses in a maximum of three years were eligible for
adimission to Part [l of the program on campus.  Although of benefit to the student and
University alike, the Challenge Exam program experienced a high degree of student
faiture and attrition,

UWIDITLE enabled the University to extend tutorials to the students to support them
0 their studies. UWIDITE presents five first-yecar courses over the network, four of
which comprise the core Challenge program. In principle, it is possible for the UWIDITE
student to attend the requisite courses, sit for exams, and matriculate into a campus-
based program in two years. In the 1983-84 academic year, 105 students participated in
the UWIDITE program; in 1984-85, 222 students enrolled. Attendance has continued to
increase in the succeeding terms. In St. Lucia, Antigua, and Dominica, the attrition rate
has been reduced to 15 percent and the pass rate increased to 70 percent.
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UWIDITE PROGRAMS

Challenge Exams

Introduction to Accounting

Personnel Management and Industrial Relations
Elements of Economics

Mathematics and Statistics

Introduction to Sociology

History of the Caribbean

Law and Legal Systems (Tutorial)
Constitutional Law (Tutorial)

Certificates of Education

Teaching of Reading

Teaching of the learing Impaired
Teaching of Mathematics
Teaching of Integrated Science

Extramural Studies

Training of Pre-School Trainers

Training of Caribbean Labour Administrators

Training of Secondary School Laboratory Technicians

Parasitology

Integrated Pest Management

Cardiology Consultations

Emergency Health Management

Fertility Management Consultations

Obstetrics/Gynaecology Undergraduate Review

Fertility Manageinent Program for Physicians

Fertility Management Program for Nurses

Nutrition for Community Workers

Approaches to Mental Health Problems for Psychiatric Case
Workers

Energy Management

Qutreach Programs

Caribbean Art Forms

Creative Writing Workshop

Arts Symposium

Science Quizzes

FARMTECH '85

Radiation Protection for Radiologists and X-ray Technicians
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Although the Challenge Exam program was originally intended for the non-campus
countries, students from campus countries caii now participate in the UWIDITE pro-
gram. Indeed, it appears that the program will be offered only through UWIDITE.

Other programs have been added to the UWIDITE Challenge Exam Schemes: first-year
law tutorials and Certi{icate of Public Administration, both of which use the first-year
soclal sciences courses.

Almied at the working professional, the Certificate of Education program for primary
and secondary school teachers provides further training and skills upgrading for graduates
of the region's Teacher Traming Colleges. The resulting UWI Faculty of Education certi-
fication is generally recognized as o means of job advancement. The UWIDITE program
has offered course series in tour different specialties: teaching of reading, of the hearing
impaired, of mathematics, and of integrated science. Typically, a course series requires
one year of study o Jamaica; through UWIDITE the program can be completed in 15
months at the network sites, Between 1983 and 1989, nearly 180 teachers enrolled in the
programy in 1986, /7 awerds were made. [n the short time that UWIDITE has supported
the program, it has doubled the University's annual number of certificate awards.

Other credit programs offered through UWIDITE inclede courses from the Depart-
ment of Geology, the Caribbean Institute of Mass Communicaticns, and an undergraduate
review prograin i ohstetrics and gvnecology.,

Extramural Studies form the basis of UWIDITL'S in-service training and continuing
cducation cffort.  UWIDITE' broad constituency is reflected in the varied program
offerings, ranging from laboratory nanagement and labor administration to reproductive
health and pest management.  The individual programs themselves differ in length: some
for as litue as eight hours, others lasting up to six months.  Many of the programs are
repeated regularly or are ong ing,

The UWIDITL programs provide direct support to government and public service
personnel, enabling them to do their jobs better. Most of the programs are instigated and
sponsored by regional institutions, professional organizations, and donor agencies. For
example, a l0-weck ciergency health management course was funded by the Pan Amer-
ican Health Organization (PAHO); a training course for schoo! science lab technicians
was supported by the Commonwealth Foundation; and a fertility management course was
financed by the Johns Hopkins Program for International Education in Gynecology
(JHPIEGO), i AID-funded project.

The heatth sector has been partcularly active in its use of the UWIDITE system. The
University itself, through its Faculty of Medical Sciences in Jamaica, Queen Elizabeth
Hospital in Barbados, and its Mount ilope Medical Complex in Trinidad, plays a major
role in the training of medical personnel and health care delivery in the region, UWIDITE
supports a mnber of its programs.

A major activity was the JHPIEGO Fertility Management program to provide post-
graduate-level traming for doctors and nurses in reproductive health and family plan-
ning. Started in tebruary 1984, the 24-hour course has been repeated six times and has
attracted between 60 and 70 participants per session. To date, nearly 300 nurses and 200
doctors have been trained over UWIDITE.

The Caribbean Food and Nutrition Institute developed a 24-hour course for commu-
nity workers in agriculture, education, health, and development aimed at strengthening
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Basic telephone ser vice is essential to rural development. For the
first time, the rural Peruvians in the remote San Martin region
are connected with the nation's commercial and political
centers--and with each other. Within months, the new teiephone
system was used to capacity and has since been expanded twice to
accommodate heavy usage. Over 110,000 phone calls were made
in 1985, generating over $100,000 in revenues.
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2ush-~to-talk microphone

Typical classroom layout
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Telewriter/graphics display

Special equipment attached to telephone
lines can transform ordinary telephones
into  audioconferencing systems linking
many groups over vast distances. Using a
simple telephone circuit, groups of people
can talk, view pictures transmitted by
telewriters, and receive text via fac-
simile. The Rural Satellite Program
installed 25 "electronic classrooms" for
three different projects.



[n-service training of primary
school teachers

Administration of rural
institutions

University teaching to thousands Technical training for tele-
of students communications personnel



Animal husbandry training for
extension agents

Interactive audioconfereiicing networks
can reliably and affordably support many
different development activities. Audio-
conferencing provides a means of extend-
ing scarce expert resources and educa-
tional opportunities to remote and rural
areas. The Rural Satellite Program ex-
plored its applications for health, educa-
tton, and agriculture. The Pilot Projects
in Indonesia, the West Indies, and Peru
used audioconferencing for university
teaching, in-service training of health
care workers, teachers, and agricultural
extension agents, medical consultations,
research exchange, and rural administra-
tion. Over 92 percent of the participants
indicated it helped them do their jobs
better.

Coordination of Child Health
Campaign
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Effective audioconferencing programs need careful coordination
and management of programming, techrical, and administrative
components.  General requirements for successful communica-
tions support projects include:

& a central coordinating office supported by staff at all sites

@ accurate identification of user needs and appropriate program
development

® thorough training of managenient and technical staff, as well
as program presenter and general users

© development and distribution of educational support materials

® adequate budget for central office and local site operations
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Earth station, photovoltaics, and Station requires only quarterly main-
audioconferencing room tenance visits

Satellite technology can be adapted to withstand the rugged
conditions prevailing in rural areas. In the remote Indonesian
village of Wawatobi, the Rural Satellite Program designed and
installed a small solar-powered earth station and photovoltaic
array. The station provides multi-channel telephone service with
low maintenance and power requirements. It operates on less
electricity than a home steam iron.

Photovoltaic panels Panels and storage batteries



their ability to promote good nutrition practices. The program is repeated annually; over
100 community workers have been reached.

In addition to professional training, UWIDITE facilitates patient care. Monthly
conferences have been held by interdisciplinary groups in fertility management and
cardiology to discuss case presentations, consult on diagnosis and treatment, and detcr-
mine patient transfer to major hospitals. In 1985 the first Caribbean Cardiology Con-
ference was organized and conducted entirely by teleconference. Over 100 people in six
countries participated.

That UWIDITE provides an important service to the region is evidenced by the large
number of service requests frem public organizations and their willingness to assume
course expenditure by their reliance on the network itself. The Caribbean Labor Ad-
ministration Center (CLAC) not only designed and mounted a 36-hour course on labor
administration, but it also flew participants from five non-UWIDITE sites to the nearest
electronic classroom each week. [n three months, the CLAC reached 41 officials--nearly
20 percent of its outreach effort over the previous seven years.

Grenada will soon join the UWIDITE system, largely through the generosity of Proj-
ect Hope, which is convinced of the value of the UWIDITE medical programs in improving
local skills and reducing medical professional attrition from the small island.

Outreach Programs are the final component of the UWIDITE education program.
Classified as one-time or very short-term programs, UWIDITE's outreach activities
encompass social service support, cultural exchange, and enrichment programs. For ex-
ample, during the past three summer terms, UWIDITLE kas presented a program on Carib-
bean art forms--uniting the region's local artists and authors with participants at the
seven sites to share their work and explore the creative development process. Through
the local Science Teacher's Association, UWIDITE conducted two "science quizzes" for
national teams of students under 15 years of age. FARMTECH '85, a seminar/exhibition
on agricultural technology held in Jamaica, was extended to the other islands as agri-
cultural scientists presented their papers and led discussions over the network.

UWIDITE is also used for administrative conferences in support of University oper-
ations, specifically in:

examinations and examination schedules
student adimissions

student affairs

administration of the library system

meetings of University boards and committees

® 0 @ 0 ©

The University Registry holds weekly teleconferences to coordinate activities and
expedite decisions of the three campus secretariats. Eighty-four members of the Uni-
versity Senate convened a meeting over the UWIDITE network, saving thousands of
dollars in travel costs. The libraries, faculties and departments, public relations unit,
staff unions, and undergraduate guild have all made substantial use of the UWIDITE
commun,cations network,
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USAGE, USERS, PARTICIPATION, AND EFFECTIVENESS
During its first four years, basic patterns of usage have emerged:*

e 60 percent of UWIDITE usage is devoted to teaching, 15 percent to University
administration, and 25 percent to internal UWIDITE management and training. Not sur-
prisingly, teaching and administrative usage has increased and internal management de-
creased over the years of operation.

® Most UWIDITE "students" (82.2%) are between the ages of 26 and 40 years, with
the preponderance (38%) falling in the 31-35 year old Category--a period when hoth
family and career pressures normally make it difficult to pursue additional training,.

® The number of participants in the various UWIDITE courses and programs differs
dramatically from the 30 undergraduates in a Challenge Exam course, to the 60 nurses in
the fertility management course, to the 100 cardiologists at the annual conference, [n
general, each program averages about 30 registrants with 6-10 at each site,

@ As expected, the extramural centers at Dominica, Antigua, and St. Lucia have
proven the most cager users of the UWIDITE network, accounting for 62 percent of
network use. Jamaica follows at 16.7 percent, Barbados at 11.8 percent, and Trinidad at
9.2 percent.  The high number of Jamaican participants is explained not by the presence
of UWIDITE headquarters on campus, but by their enthusiasm for the Certificate of
Education program, which originated in Jamaica and is held in high regard there. Con-
tinuing problems with the line quality in Trinidad have most likely discouraged some
participants on that island.

e [wice as many programs originate from Jamaica as from the other two campuses,
again because of its Faculty of Education's role as originator of the Certificate of Edu-
cation program. The Challenge Exam courses, including the law tutorials and Certificate
of Public Administration program, are equally divided--with two courses presented by
each campus. The UWIDITE health programs are multi-site in origin; even the extra-
mural sites of St. Lucia and Dominica have served as sources for presentations for the
nutrition and undergraduate review programs,

Students (92%), teachers (95%), and administrators (99%) have found the audiocon-
ferencing system easy to use. Whereas 75 percent of UWIDITE's teachers find distance
teaching moroe demanding in lesson and materials preparation, their efforts apparently
dre successtul because 89 percent of their students find UWIDITE courses interesting and
98 percent attend regularly. Interaction between student and presenter is high; 60 per-
cent of UWIDITE students have actively participated in discussions over the system,
despite some complaints that regional accents--not transmission quality--inhibit under-
standing. In fact, 87 percent would like to take more UWIDITE courses.

Sixty-eight percent of the students believe they learn as much or more and cover the
Same amount of material in UWIDITE courses as in traditional, face-to-face classes.
Yet, like Indonesia's SISDIKSAT students, the majority (74%) would prefer to have the
professor in front of them. This preference apparently has little to do with student-

*¥ Based on survey data for 1983/84 and 1984/85 collected by Abt Associates.
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professor communication as UWIDITE students report an above average level of inter-
activity, and only 33 percent of the teachers themselves think that face-to-face contact

is important to learning.

This preference is significantly reduced by three factors: student "maturity," tutor
presence, and materials. Students in the graduate- or professional-level UWIDITE pro-
grams are more comfortable with distance learning--only 47 percent of UWIDITE's adult
learners express preference for the conventional classroom.

Local tutor presence lowers conventional course preference even more dramatically
to 35 percent. Although tutors can contribute little in subject knowledge, their presence
in the electronic classroom encourages interaction, discussion, concentration, and at-
tendance. Today, nearly all (98%) of UWIDITE courses use local tutors.

The provision of materials also has a positive impact on learner preference. The
majority of students believed that both interaction and class preparation was higher when
materials accompanied the lecture.

Although UWIDITE students may not have learned better than their classmates in
traditional classrooms (UWIDITE's pass/fail rate is comparable to that of regular
courses), more students learn. Enrollment in both the Challenge Exam and the Cer-
tificate of Education programs has increased, and UWIDITE has been able to double the
annual number of Certificate of Education awards. Since 1985, 112 UWIDITE students
have completed the Certificate program.
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COMPARISON OF USER ATTITUDES:
SISDIKSAT AND UWIDITE

STUDENT RESPONSES SISDIKSAT UWIDITE
Survey Question (% agreeing) (% agreeing)

Courses are well organized and presented 85 89
['actively participate i. distance course 56 60
[ learn as much or more in distance course 67 68

[ prefer face-to-face classes 59% 74

TEACHER/TUTOR RESPONSES SISDIKSAT UWIDITE

Survey Question (% agreeing) (% agreeing)

['am comfortable teaching a distance course 95 95
Teaching a distance course is more demanding 75

Materials preparation for a distance course takes
more time 35

Students learn as much or more from a distance
course 95

plus 22% undecided
** plus 18% undecided
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Can a teleconferencing network provide significant support to a regional institu-
tion? UWIDITE is the first experiment in the developing world to provide education and
training via an interactive telecomrnunications network. Furthermore, it does so across
national boundaries.

Initial enthusiasm on the part of students and teachers participating in UWIDITE and
on the part of University administration to undertake an innovative experiment has been
followed by significant regional demand for UWIDITE services. Already tightly scheduled
to accommodate teleconferencing activities, UWIDITE continues to receive new propos-
als for programs and requests for services. [t has been readily adopted by regional and
development organizations, governments, and by UWI faculties and administrators alike.

The participating extramural centers ask for expanded services; non-participating
member countries are clamoring for admittance to the network. Since its Inception,
UWIDITE has already added two sites and will soon add two more.

More important, UWIDITE has developed a sound support base. At University Coun-
ctl direction, funds are routinely allocated for UWIDITE operation in the annual Univer-
sity budget. Regional institutions and donor agencies contribute to its operation through
user charges and depend on its services. The regional long distance telecommunications
carrier has reduced UWIDITE's tariffs and provides additional technical maintenance
services.  And currently, the University and member governments are exploring options
for system expansion.

UWIDITE has enabled the University, affiliated institutes, and governmental associa-
tions to reach students and professionals in the non-campus countries with quality in-
struction, to support development and outreach programs, and to strengthen local social
service delivery, [t has received recognition for its services throughout the region. In
1984, UWIDITE won the Gleaner Honor Award for its ". .. most dramatic impact on the
quality and improvement of life not only in Jamaica but the entire Caribbean, enhancing
the education of the people of the region."
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RCSP: PERU RURAL COMMUNICATIONS SERVICES PROJECT

BACKGROUND

Like many developing countries, Peru has experienced a steady decline in economic
conditions over the past decade. In fact, the last 20 years have seen virtually no growth
in the per capita gross domestic product. Faced with economic and social crises, the
Peruvian government has emphasized the development of its vast rural areas in an
attempt to increase agricultural productivity, create jobs, and stimulate its lagging
economy. By opening up new production areas in the promising "high jungle" regions, the
government hopes to redress existing food shortages and the unfavorable agricultural
export balance,

The Department of San Martin, in the isolated upper Huallaga Valley, has been the
focus of agricultural expansion and rural development efforts. Very much a frontier
area, San Martin is geographically separated from the commercial, political, and scien-
tific centers of coastal Peru by the Andes Mountains. The absence of essential infra-
structure and communication services--such as roads, transportation, postal and tele-
phone systems--has conspired to compound the isolation and retard the social and
economic development of the region. In short, San Martin has had little access to
information essential to its development--agricultural workers remain ignorant of new
cultivation techniques, farmers have little means of acquiring market information and
purchasing needed farm inputs, commercial transactions are limited to regional market-
ing centers, medical care relies solely on limited professional resources, and educational
and training opportunities are nearly non-existent,

N the mid-1970s, the Peruvian telecommunications authority--Empresa Nacional de
Telecomunicaciones (ENTEL)--established a satellite-based communications system for
international and inter-city conmunications using INTELSAT services. At the same
time, engineers from ENTEL's Satellite Planning Group and the Instituto Geofisico began
to advocate the use of satellite technology to expand the national rural communications
neiwork, suggesting that satellite systems compared favorably with traditional ground
and microwave systems from both economic and service perspectives.

In 1978 the Instituto Geofisico hosted a seminar for Peruvian and international
telecommunications experts to consider the viability of satellite-based rural communi-
cation systems. Planning cxercises targeted rural San Martin as a likely arca for satel-
lite service. These discussions started the process that eventually led to ENTEL's and
AiD's collaboration on the Rural Cominunications Services Project (RCSP).

DESCRIPTION

The Peru Rural Communications Services Project is based on the premise that tele-
phone service is an effective means of overcoming infrastructure and resource limita-
tions and constitutes an essential component in the development process.

Like the other Rural Satellite projects, the RCSP is designed to integrate tele-

communications into the process of rural development. Unlike SISDIKSAT and UWIDITE,
however, the Peru Project confronts a very basic challenge: providing telephone service
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to an isolated and rural area. Iits primary aim is to demonstrate the flexibility, effec-
tiveness, and ecornomy of a hybrid system of small satellite earth stations and radio links
to support basic communications to rural commurities.

Under the RCSP, public telephone service was introduced to seven strategically
located communities in the Deparimient of San Martin, ranging in size from 800 to 15,000
inhabitants, These communities are divided into primary and secondary sites. The
primary sites of Juanjui, Tocache, and Saposoa are relatively populous, rapidly growing
commercial towns, sporting a diversified nix of merchants, small industries, and some
rudimentary professicnal services--such as hospitals, clinics, and schocls. The villages of
Bellavista, Huicungo, Pachiza, and Tingo de Sapusva are designated secondary sites.
Small and agrarian, these comimunities rely on visiting paraprofessionals for basic ser-
vices. With the nstallation of the telophone svstem in early 1984, these isolated com-
munities were connected for the first time with each other and with the rest of the
country through the nativnal telephone network,

Dutlding on the basic relephone svsten, aidioconferencing facilities were placed in
each town, as well as Farapoto, the regon®s commercial center, and Lima, Lo serve the
national health, agriculture, and education ministries. A wide variety of administrative,
training, diffusion, and promotion prograims have been developed. By linking field and
extension personne! with regional and central ministry headquarters, audioconferencing
anproves the operations and outreach of these centralized institutions. The geograph-
ically isolated agricultural extension agents, health care workers, and teachers of the San
Martin region benefit from improved access to Lima-based speclalists for in-service
training and consultation; the ninistries now have a means of expediting administrative
procedures, coordinating progranis, and supervising statf. Overall, enhanced communi-
cations supported by the audiccenferencing network can make both the field personnel
and Lima-based bureaucrats more responsive to each other's needs and consequently
more effective in their work.

[n summary, the Rural Communications Services Project has three major goals:
e provide a reliable and cost-cffective means of extending rural telephone service;
¢ explore the use of basic telephone service to meet the communications needs of
the rural populace; and
o demonstrate the utilization of a telephone-based audioconferencing network to
support the region's social services and development programs.
Through the provision of telephone and andioconferencing services, the RCSP responds to
a variety of communications needs essential to the region's development.

INSTITUTIONAL PLACEMENT, SUPPORT, AND MANAGEMENT

Institutional Placement

Unlike the Indonesia and West Indies projects in which the users take responsibility
for the operations and programming of the teleconferencing network, relying on the
telecommunications carriers only for transimission services, sole management responsi-
bility for the RCSP rests with ENTEL. As the national telecommunications authority,
ENTEL is exclusively in charge of telecommunications and broadcast signal delivery,
including telephone, telex, television, etc. The basic telephone service component of the
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Project naturally falls within ENTFEL's domain, as the only lega! telecommunications
carrier in Peru.*

In a significant departure from its traditional commercial cervica Zuientation,
ENTEL has also assumed responsibility tor the social service delivery component of the
Project, specifically the development and coordination of the audiovconferencing service,
including programming as well as network operation and maintenance. Although the
recipients and beneficiaries of the RCSP audioconferencing component are the managers
and field personrel of the Ministries of Health, Education, and Agriculture, it was de-
Cided that dividing management responsibilities ameng three separate user organizations
for a totaily new venture would result in inefficient operations. What belonged t2 all
would, in actuality, belong to none. ENTEL, as central service provider, presented an
ideal lecus of management respons.bility. Yet, ENTEL was exclusively a technical
service provider expected to generate a profit. Its role as a social service provider was
unprecedented.

ENTEL, however, was eager to support the national development effort and extend
telephone service to rural areas. The RCSP offered this opportunity and became EN-
TEL's first social service offering.

Support

Under a cooperative agreement, the RCSP received support from both ENTEL and
Alo,  AID provided the basic equipment required to extend teiephone service to San
&rtin, i.e., the carth stations and power generators, the audioconferencing equipment,
and some technical assistance. ENTEL assumed the costs of incorporating this equip-
ment into its telecommunications system: transponder space, radio links, shipment,
installation, equipment facilities and telephone offices, and staff to operate and manaj'e
both the telephone and audioconferencing services.

Unlike the SISDIKSAT and UWIDITE projects, the RCSP was not burdened with
telephone transmission charges. ENTEL provided the transmission services required by
the audioconferencing programs free of charge to the participating ministries.

Since the termination of the cooperative agreement in 1985, ENTEL continues to
provide free programming and audioconferencing service to the ministries and field
sectors. Recently it initiated negotiations with other donor agencies to extend similar
service and programs to the Andean region of Peru.

RCSP Management

To carry out the social service objectives of the Project, ENTEL established an
"applications planning" unit charged with promoting, implementing, and evaluating ap-
propriate communications strategies to support the activities of the user groups.

*  With the exception of the city of Lima, which is served by a private company.
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Soon after its inception, the RCSI was placed under the direction of ENTEL's Office
of International Affairs and supporte! as an "international project." The office's Di-
rector, one of the original team of engineers which spearheaded the move for satellite-
based rural systems, and his staff formed the nucleus of the RCSP management team.
Again in a departure from the standard ENTEL personnel mix of engineers and econo-
mists, the RCSP management team united for the first time engineers and social scien-
tists to jointly develop and support the technical and programmatic aspects of the Proj-
ect. RCSP support, however, was not limited to the Office of International Aifairs staffy
throughout the Project, RCSP staff looked to other ENTEL departments for support. For
example, the design and installation of the basic infrastructure required the efforts of
ENTEL's earth station engineers and its rural services specialists. In the field, the
ENTEL office in Tarapoto, the hub of the region's cormmunications system, provides
maintenance support and technical supervision of the commercial service operations in
the RCSP communities.

Central RCSP operations are headquartered in Lima with a field office located at
the ENTEL office in Tarapoto. Until late 1985, a field evaluation office was maintained
in Juanjui.

RCSP's Lima and Tarapoto offices work in close collaboration to facilitate the
dialogue between the ministries in Lima and the sectors in San Martin, identify user
needs, develop programming and schedules, and distribute materials.

The Lima office's prime orientation is toward the ministries' central operations.
Approximately six part-time staff members are responsible fors

e liaising with ininistry percennet and responding to their programmatic needs;

e developing andivconferenciag programs in response to field requests (including
eApert or "expositor wWentficat won)s

© assistng experts in adapting their presentations and material to the distance
mediumg

o preparing the monthly conference schedule: and

e collating and analvzing ovaluation dati.
] K o

Because meost programs originate from Lima, the RCSP personnel in Lima often
serve as prograi moderators,

Ongoing engineering assistance s provided by ENTEL engincers assigned to the
Project. They wonitor the operation and performance of the audioconferencing network,
undertake complicated repairs, and develop designs [or network expansion.

The Tarapoto field office’s vrimary "client” is the sector personnel in the region,
Because most RCSP programs have a {eld ortentation, i.e., the transfer of information
from Limna-based experts to field staff, the ROSP field office Is most active in working
with sector coordinators o identily user needs, [ the experunental stages of the Proj-
ect, this oifice was manned by a full-tiine Program Coordinator and a few support staff
and assisted by an Evaluation Coordinator. With procedures now regidarized, this posi-
tion has been reduced to part time. Field office responsibilities ares:

identification of user needs and program requests;

initial program scheduling;

monitoring fieid audioconferencing facilities;

coordinaiing program participation (notifying sectors of schedule changes, etc.);

6 000
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o distributing monthly schedules and support materials; and
e collecting survey data.

Sector Coordinators and Local Coordinators have been appointed by the ministries to
serve as points of liaison between the RCSP and the departnients of health, agriculture,
and education in the San Martin region. The three Sector Coordinators, based in Tara-
poto, represent regional sector needs and work with the RCSP Field Coordinator to
develop program plans and marage sector audioconferencing activities. The Local Coor-
dinators, one at each site for each sector, represent local user concerns and interests,
notify iocal participants of up-coming programs, and distribute progra:n schedules and
materials.

In principle, RCSP sector representatives should total twenty-four, but in actuality
the anpower support has been somewhac less. The ministries in Lima have done little
to reinforce the responsibilities of the job in their field staff. The RCSP duties became
an additional task, and representatives received no compensation for their efforts. All
the same, most of the Sector Coordinators and Local Coordinators, particularly in the
health and education sectors, support RCSP activities conscientiously in response to the
field users.

More disappoirting has been the lack of support provided to ENTEL by the ministry
representatives in Luna.  Although written agreements or "convenios" formalized
ENTEL-ministry interaction and coordination, the ministries have never really taken an
active part in the RCSDP audioconferencing program, The primary reason has been the
unsettled political climate prevailing during the life of the Project.  As one presidential
administration phased out and a1 now one installed, frequent staff changes left the RCSP
positions unfilled.  Also, it appears that in reality the Lima-based ministries are not
overly concerned about mamtaming regular communications or providing support to
sector parsonnet,

As an Minternational project," the RCSP benefited from this distinction. I1s status
entitled it to more resources and staff, allowing the flexibility greatly needed in the
carly stages of operation. Yet, at the same time, its "special” status, a< well as its
unprecedented social service orientation, served to isolate the Project from the main-
stream ENTEL operation and support structure. From the outset, the RCSP depended on
other divisions of ENTEL for support, and this dependence increased as commercial
service was established in the region. Uncertainty arose about support responsibilities to
a "spectal™ project that had its own management staff. nevitably, jurisdictional disputes
arose when the novel requirements of the RCSP conflicted with standard ENTEL oper-
ating procedures. This conflict was particularly apparent in the technical support of the
Project and centered on maintenance responsibility for the radio links and the audio-
conferencing equipment.  As both the public telephone and audioconferencing services
have become routinized, however, RCSP operations have been integrated into standard
ENTEL procedures. The RCSP is no longer regarded as a "special” experiment but rather
a blueprint for a new ENTEL service.

RCSP TELEPHONE SYSTEM AND AUDIOCONFERENCING NETWORK

Telephone System

The primary technical goal of the RCSP was to develop the most efficient, cost-
effective means of extending basic telephone service to the San Martin region, providing
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a blueprint for future expansions of ENTEL's rural communications system. Innovative
adaptations of equipment and new network configuratiens characterize the RCSP tech-
nical system.

Before arriving at the final system design, the Project went through a series of
design phases. The basic design was tied to the expansion of the domestic satellite
communications system into the more remote areas of Peru. The initial design recom-
mended the acquisition of two three-channel earth stations which would be tied to sur-
rounding villages by radio UHF/VHF circuits. One channel would be used for the public
telephone system, one for government calling, and one for redundancy. This design was
rejected when the initial procurement led to bids more than five times the estimated
costs for the community radio-telephone installations., After reviewing the overall
network design, a greater emphasis was placed on satellite linkages rather than terres-
trial ones because satellite links would eliminate the need for costly and maintenance-
intensive terrestrial radio links,

The three larger towns of Juanjui, Tocache, and Saposoa are equipped with earth
stations and power generators. Two stations, Juanjui and Tocache, were designed to
operate with four SCPC channels and Saposoa, a smaller community, with three (although
with modification channel capacity could be expanded to 12). The system empiays
manual (i.e., operator) switching,

As part of the effort to reduce capital costs, the standard earth station design was
modified in three ways. First, 6.1-meter earth stations, never before used with INTEL-
SAT domestic service and smaller than standard antennas, were specified as part of a
calculated risk to conserve costs. Second, the earth stations were designed to be non-
redundant on the premise that rural telecommunications could forego some reliability if
system costs could be significantly reduced. Third, system installation was conducted by
ENTEL under manufacturer supervision, thus foregoing the "security net" of a turnkey
contract and the increased costs associated with such an agreement.

Following installation, ENTEL was able to reduce the number of satellite circuits
required by the new telephone system from ten to two by reconfiguring the audiocon-
ferencing network. ENTEL has also expanded system capacity by adding two additional
channels to each earth station.

The three earth station sites plus Tarapoto, already equipped with an earth station,
comprise the primary network. Each site offers public telephone service and, in prin-
ciple, devotes one channel full time to teleconferencing. This full-time designation is to
prevent competition between ‘he teleconferencing activities of the Project and com-
mercial teiephone activities, ... nough before expansion of channel capacity, commercial
service often encroached on audioconferencing time. At presert, the audioconferencing
channel is used for commercial purposes as well, but on a scheduled basis.

Soon after installation, ENTEL decided to add subscriber or private service to the
public call service in Juanjui, Tocache, and Saposoa. [t has been twice expanded.

The four smaller communities--Pachiza, Fluicungo, Bellavista, and Tingo de Sapo-
soa--comprise the secondary network. Each site received one VHF channel which is
shared by the teleconferencing services; Bellavista, a larger community, received two
channels. Because electricity is unavailable in the smaller communities, the radio links
are powered by two l2-volt tractor batteries and require frequent recharging. These
sites are connected to the primary network through VHF radio links bridged at the
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Juanjui earth station, although Bellavista traffic is now routed through the less burdened
Saposoa earth station.

Audioconferencing Network

The teleconferencing facilities are installed at ENTEL offices or municipal buildings
at the seven sites, as well as in Tarapoto and Lima. Two other sites with existing tele-
phone service have been added to the network. The electronic classrooms are the sim-
plest of the three pilot projects. Using one telephone channel, the network provides for
interactive voice communications--or audioconferences--only. The electronic classroom
consists of basic audioconferencing equipment--conveners, loudspeakers, and micro-
phones--and network control equipment for level-setting and switching. Given that the
transmission system, i.e., the telephone system, itseltf was new and untried, it was de-
cided that inclusion of equipment for graphics transmission would be premature. Based
on transmission system performance, ENTEL is now interested in experimenting with
slow-scan video.

Originally, technical maintenance and repair were performed by Lima-based RCSP
engineers, Today, however, their part-time duties are mainly confined to overseeing
system expansion plans and dealing with the few problems that cannot be resolved in the
field. Operation and maintenance responsibilities for the telephone system belong to the

local and reg'znal teleghone offices; these offices now perform first-line maintenance
and repair of :he conterencing equipment,

Technical Performance

PERFORMANCE: 96% technical reliability
PROBLEMS: unstable INTELSAT satellite

earth station modem and transmitter burn-out
poor quality radio equipment
inadequate battery capacity

INNOVATIONS:  use of 6-meter earth stations with INTELSAT
hybrid earth station-radio link system

Three years following initial installation efforts, the telephone network and audio-
conferencing system operate with high technical reliability: in 1985 the earth station
sites experienced 365 days of service, and only 4 percent of the audioconferences were
cancelled because of technical reasons.

As with most new and sophisticated communications systems, however, it has ¢x-
perienced its share of start-up difficulties. During the first 18 months of operation the
number of service interruptions was quite high because of modem and transmitter burn-
out, instability of the INTELSAT IV-A satellite and inadequate tracking indicators, and,
of course, technician and operator unfamiliarity with the new system,

ENTEL replaced the damaged equipment with solid state technology and placed
vultage regulators and surge protectors at each earth station. When the system began
using INTELSAT's series V-A satellite, the quality and reliability of the satellite links
improved markedly.
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A major disappointment has been the performance of the radio links to the secondary
“tes. Although the hybrid design combining earth station with VHF radio is sound, the
rlungarian radio equipment, acquired by Peru in a barter agreement, is not. The radio
units are unreliable and need frequent service. Most of these units are located in remote
locations which are difficult to service (five are at the top of a mountain and are reached
only after a three-mile hike).

More important, the secondary sites' power subsystems are totally inadequate for any
kind of reliable service. The batteries must be recharged every 10 days and sometimes
more frequently. They must be physically transported to a central location for recharg-
ing. The administrative and transport problems have led to frequent cutages. Because of
the erratic performance and frequent breakdowns of the unreliable and acknowledgedly
sub-standard radio equipment, the secondary sites have sporadic telephone service and
seldom have been able to particirate in the scheduled audioconferences. ENTEL, there-
fore, decided to discontinue audioconferencing service a* the three smallest sites and has
placed the equipment in other locations with reliable transmission systems.

The audioconferencing network itself has suffered from relatively few technical
problems, primarily in inte-terence and voice quality. Sorne problems were traced to the
interface of the aucioconferencing equipment with the earth stations, some to electronic
burn-out caused by unstable power and power surges, and some to the poor acoustical
conditions of the conferencing facilities. These were easily remedied. In the main,
however, rhe quality and reliability of the audioconferencing network depend on the
overall quality and dependability of the telephone system. As telephone service im-
proved at the primary sites, so too did the audioconferencing service.

Many of the teleptore system's problems were caused by its popularity. The un-
expected heavy demand for rural telephone service overburdened the telephone system,
resulting in equipment breakdowns, insufficient spare parts, inadequate power supply,
inadequate channel capacity, and long lines of people at the public call offices. ENTEL
responded by increasing channel capacity, reconfiguring the system to route radio link
traffic through the least-used earth station, and installing automatic switching at the
regional ENTEL office. These adaptations and adjustments have resulted in successful
provision of quality telephone and audioconferencing service to the remote rural areas,

DEVELOPMENT APPLICATIONS*

The key objective of the RCSP was to demonstrate the potential of rural telecom-
munications to serve as a catalyst for developrent and support sector-specific activi-
ties. The RCSP focused on both the role and uses of basic telephone and audioconfer-
encing service in the rural sector.

Basic Telephone Service and Use

In late 1983 telephone service was inaugurated at the three primary sites; a few
months later the radio links were established at the secondary sites. At each of the

* Based on data from 1984 and 1985 collected by Florida State University,
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seven sites, ENTEL established public call offices equipped with phone booths which
operate from early morning until late evening. Public call service is provided in two
ways--telephene calls sent/received and telephone messages sent/received. Public calls
are initiated at the ENTEL offices by placing a request with the operator. These re-
quests are arranged sequentially, awaiting an open channel. The individual must wait at
the office until his call is successfully placed or cancelled. A similer procedure is fol-
lowed to receive a call.

Because most receivers (and initiators) of calls do not have home telephones, ENTEL
has developed a telephione message service to prearrange calls between two public booths
or between a private phone and a public booth. When a message arrives in a community,
ENTEL delivers it to the recipient's home or work place. These messages are quite brief,
indicating merely that the recipient should be at the ENTEL office at a specified date
and time,

Although it was originally envisaged that telephone service would be limited to
ptblic call boxes and possibly made available to local sector offices, not long after
system initiation ENTEL made available private subscriber service to homes and busi-
nesses, as well as government agencies, at the primary sites. The private subscriber
service has tended to alleviate pressure on the public call facilities, and, not surprisingly,
the completion rate for "private" calls is less than that for "public" calls. Although
private users do not wield the same influence on narried operators as the public call
customer, the long wait for completing a telephone call is not as onerous. Telephones
have been installed about equally in private residences and businesses. The original plan
to install telephones in sector offices was not implemented because of the high cost of
running lines to cormnmunity clinics, schools, and extension facilities and ENTEL's reluc-
tance to provide free telephone service to the individual ministries. However, several
health administrators, quick to realize the value of telephone communications in their
work, have allocated funds from their own budgets to pay for telephone installations in
hospitals and clinics. The agriculture and education sectors, lacking discretionary funds,
rely on the audioconferencing network.

Within months of installation, the telephone service was used to capacity. In the
first six months nearly 5,000 calls were completed per month over the system, ranging
from 1,89C c:!ls at the largest community to 39 calls at the smallest. This heavy traffic
resulted in ¢+ .gested lines and long waits at the telephone office, with the radio-linked
communities often losing precedence to customers at the eurth station sites. The follow-
ing year ENTEL added two additional channels per earth station. By 1985 the average
waiting time to complete a call was 50 minutes, 74.3 percent of calls were completed,
and traffic had risen to over 11,000 calls per month, In 1985 the telephone system pro-
duced over US$ 134,600 in revenues.

Contrary to expectations, the addition of the channels has not reduced waiting time
or improved completion rates. These two problems, in fact, have worsened. Although
more traffic is accommodated with increased channel capacity, the system is still over-
burdened by the ever-growing demand for telephone service.

Over the past three years of service, certain usage and user patterns have emerged.
Initiated telephone calls have dominated the RCSP traffic. More than 93 percent of the
calls are made from the network sites to locations outside the network (48 percent were
directed to Lima); however, approximately 20 percent of the calls from the remote
radio-linked villages are to the larger earth station communities. In general, there is
little receiving activity. The average call lasts about six minutes and costs about
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US$.75.  This amount represents 0.7 percent of monthly family income (US$ 153), a
relatively high sum, indicative of the value the rural user places on telephone service.

The "penetration" of telephone usage is high. Nearly two-thirds of the area's ram-
ilies have used the telephone system. The system's utilization rate equaled about 2,561
calls attempted per 1,000 residents. The average number of calls per user is 4.6 per
month. Telephone is the preferred means of communication: users indicated that on the
average they sent 1.8 letters and 0.6 telegrams per month, and made 1.4 trips to Lima
and 4.4 trips to the regiona! commercial center of Tarapoto per year. Furthermore, in
the years following the initiation of telephone service in San Martin, users have indicated
heavy reliance on telephone and telegram service, and preference for other communi-
catlons means, particularly mail, declined dramatically.

Seventy percent of the telephone users use the system for personal reasons, 27 per-
cent for business, and 2.5 percent for both, However, the "commercial® users are by far
the heaviest users: 45 percent of the commercial users placed five or more calls a month,
compared with 23 percent of the "personal" users. [n fact, commercial users exceed
average use by 24 percent. Clearly, the telephone system is used to facilitate business
and commercial activities in the region.

Audioconferencing Service and Use

The operations and development efforts of the social service sector in San Martin are
severely handicapped by:

® inadequate access to information required to develop and provide effective ser-
vices;

e lengthy delays in handling routine administrative matters;

e lack of staff supervision; and

e absence of in-service training programs for field workers.

The audioconferencing component was developed to support and strengthen these rural
institutions.  Audioconferencing facilities with push-to-talk microphones were estab-
lished at each site, either in the ENTEL office itself or a central municipal building.
Targeted users are the field staff of the health, agriculture, and education ministries,
including administrators and service personnel such as teachers, doctors, nurses, health
care workers, and extension agents, At cach site a representative [rom each sector was
designated "Local Coordinator” to work with Sector Coordinators and RCSP staff in
identifying sector needs and organizing appropriate programs. A monthly schedule was
developed detailing sector programs, participating groups, dates and time, and coordi-
nation responsibilities. The schedule was distributed at the beginning of each month to
enable [ield workers to prepare for audioconferences.

Over a two-year period (1984-1985), 658 audioconferences were conducted—266 in
1984 and 392 in 1985. Over 80 percent of the approximately 900 sector personnel in San
Martin participated in the audioconferences.

Initial reaction to the audioconferences was enthusiastic. However, technical prob-
lems with the new telephone system, as well as the audioconference management system,
resulted in a 37 percent program cancellation rate. The radio-linked sites were rarely
able to participate in audioconferences because of technical difficulties. Failure of
coordinators or presenters to appear on time‘or at all discouraged those who had taken
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time to attend the conferences. Participant and presenter unfamiliarity with the inter-
active technolegy resulted in lengthy (78 minutes) and tedious conferences. And par-
ticipants complained that regional sector intercsts subverted topics of local interest and
relevance.

[n 1985, however, improvements in all aspects of the audioconferencing system,
programmatic as well as technical, rekindled user interest and confidence, and network
use and management settled into a routine pattern. The cancellation rate fell to 29 per-
cent, a 41 percent improvement over the previous year. Better network coordination and
understanding of user needs have lowered last-minute cancellations substantially, al-
though general labor strikes and political unrest periodically have disrupted all sector
activity and the erratic services provided by the radio links virtually excluded the secon-
dary sites from participation.

[mproved network management also has responded to user schedules. Previously
scheduled between 9:00 a.m. and noon to free the telephone channel for commercial use
in the afternoon, the 1985 audioconferences were shifted to lunchtime to accommodate
health sector personnel, late afternoon for teachers, and Fridays for agricultural workers
(the day set aside for office tasks). The management system relies less on rigidly
planned monthly schedules to allow for "unscheduled” (less than six weeks in advance)
conferences, which have grown to 31 percent of total conferences.

Growing familiarity with the medium has improved the quality and content of the
audiocorferences.  Start-up delays have been reduced to 15 minutes, and the average
conference session lasts 54 minutes.  Support materials are prepared and distributed
more regularly, although late delivery by postal and distribution services continues to be
a problem.

The number of audioconferences increased in 1985 1n all sectors except health, which
was most adversely affected by the elimination of the three radio-linked sites from the
audioconferencing network.  Average attendance per audioconference grew in every
seClor except agriculture; attendance of health sector personnel doubled. Total en-
rollment, including repeat users, was 10,000 person sessions. [n 1985 ENTEL itself dis-
covered the utility of the audioconferencing network for training and management and
consequently added its regional headquarters in I[quitos to the network. In fact, ENTEL
use now accounts for 33 percent of network use. Based on sector demands and requests
of its own staff, ENTEL has moved the decommissioned audioconferencing equipment
from the secondary sites to other communitios.

Network use is predominately for in-service training, which accounts for 64 percent
of all sector and ENTEL programs. Administrative use fell from 30 percent in 1984 to
[2 percent in 1985, This shift reflects user preference and need for in-service training,
as well as frustration with administrative conferences which consisted mainly of direc-
tives communicated from ministry headquarters in Lima. With the emphasis on in-
service training, Lima gained increased precedence as the originator of audioconfer-
ences.  Implying that regional experts are inferior to Lima-based authorities, sector
participants have expressed a strong preference for more centralized training programs,
RCSP stalf in Lima has responded by recruiting the best qualified presenters--both
within the central ministries and from other institutions and universities--to meet the
growing demand for distance training. Although some programs continue to originate
from regional headquarters at Tarapoto, tnere is generally little reliance on and con-
sultative interaction among local resources.
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SAMPLE OF PORTION OF RCSP MONTHLY SCHEDULE
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1S | Mar, 10 | 14,00 Agric. CaAP X | Brucelosis y tuberculosis. Bovina.Epl- [CMy Lima Todas | 60 Mdios ve 30
(MY demlol6gica y Control, Repercusién terin, téc,

amnidx

t6 | Mle i | 15:00 Salug 0lIF X | Niho con flehre H.del Hifio |Lima Todas | 60 Pers.ae s 130

l0.Cann,

17 ) Jue,!2 | 08 45 fntel DIF X Difusion Normas Técnicas Ing.Cartva- |Lima Tsdas | 60 ings.y the, 0B
PoExt, yo P. bxterng

18 Jue.12 | 12:00 Salud cap X Paludismo (Tratamiento y Control) Or.ventoci- |Lima Todas | K0 Mdicos y (20
cMp (Il Parte) Ile s, o

B

19 | Jue.12 15.00 Entel CAp X Irdmites de Contratos de arrendamiento Sr.T.Pena Lima Tozas | 60 Pers. oo 10
55.AA, Y _renovaciones de jos msmos. i)

20 f Ve 13 | 08.30 Agri. CAp X Uso de semilla mejorada del mafz Ing.Cancino {Tpto, |2,3,4,| 60 Ings. than, (30

5. ajropec. cel
CIFA X

21 e 13 1 1200 Ente] CAP b Charla sobre ldentiftcaci6n Personal 0. Cruz Lima Todas | 60 Pers. en 20

B 5e9. Gral.

22 | ¥le 13 | 15 00 Educ. CAP X JUPCE JUPCE Lima Todas | 60 Dir.2onal ‘15

[Zre ol

23 {Lun.t6 | 12°00 Entel CAP X lgentificacion Personal 0.Cruz Lima Todas | 60 Pers, en FO
seq. Gereral

24 [ Lun.16 | 1400 ENTEL CApP X Lecturs de la miquina registradora en Ing.Montes |Lima Todas | 60 Persaral] 10
TEL Intis ae Tel.

S T iun.e 15 00 Lduc. CAP X Fducaci6n Primarta y Secundaria de Me- Lima Todas | 60 Qir.Zmal |10

nores e4eC. uper
vis.Prov,y”
Sart

26 | Mar.17 | 0845 Entel OIF. |x Difusion Normas Técnicas Ing.Carhuayoltima Todas | 60 [A¥a73 811 10
PLExt, a (eorersl

27 | Mar 07 1 1100 Entel COORD.[ x Alcances del Dpto. de Promocién Social Lima Todas | 60 Jef.de drea 15
RR.HH.

y Jef.ce Oft
c1na,
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This phenomenon at first appears to counter one of the original RCSP goals--the
decentralization of communications aimed at regional interdependence and resource
sharing. Actual user preference for Lima-originated conferences seems to reinforce the
centralized management system prevailing in Peru. On the other hand, however, sector
participants made their dissatisfaction known with earlier inapplicable, unresponsive
audioconferences organized by the ininistries. In fact, the health sector refused to
attend ministry programs. i the final analysis, therefore, it seems that there exists a
"bottom-up" communication strncture for the audioconferencing program even though
the jocal communities do not turn to each other for support,

The health sector has been the most innovative in its use of the audioconferencing
network, reflecting perhaps greater congruence of its communication and information
needs with the service provided by the RCSP. Unfortunately, because of persistent non-
performance of the radio links, the valuable medical consultations to the most remote
communities had to be cancelled,  Clearly one of the most service-oriented activities,
these distance diagnosis and treatment programs are an important rural service and

enjoyed great popularity during their short tenure,

Other health programs, however, have flourished. To gain access to Lima-based
specialists, an ongoing training prograin was developed with the Colegio Medico (Peru-
vian medical association) in four areas: internal medicine, pediatrics, gynecology and
obstetrics, and primary health care. These conferences are well received by the par-
ticipating doctors, nurses, nurses aides, and community health workers. Over a |0-month
period, 31 conferences were presented and total attendance reached over 1,100, The
RCSP network was also used to support the National Vaccination Campaign--for co-
ordinating logistics, training workers, inonitoring progress, and evaluating results.

RCSP Respondents' Ratings of Selected Audioconferencing
Attributes as Either "Good" or "Very Good"*
(in percentages)

Attribute Agriculture Education Health ENTEL
(N=46) (N=74) (N=63) (N=45)
Facilities 36 66 31 76
Audio Quality 63 36 84 91
Organization 61 72 76 3z
Degree of Interaction 45 oh 72 67
Content 66 91 97 PL
Exposition 70 &8 97 93
Utility 82 93 95 97
Appropriateness 77 93 90 86
Contribution 31 38 90 100

¥ Data and Table prepared by Florida State University.
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The education sector has conducted the greatest number »f audicconferences. The
network became the means of delivery for 35 workshops conducted by PROMULCAD, an
innovative Latin American ceacher training program. Special education was also a sector
focus. A series of 37 audioconferences was developed on learning disabilities. So suc-
cessful were the programs that local parents asked to attend, and evertually, in an
innovative inixed miedia event, andiocc.nferences were broadcast live over the local radio
station ard questions enwe  amned through a "cali~ n” ¢ rangement. Using new diagnostic
tools gained through the audicconi<rences, ihe tcaciwrs were abie to document local
neeas and successfully petition for *he 2¢tablishment of a regional treatment and re-
habilitation center,

The agriculture sector has been the least successful in escablishing a viable audic-
conrerence program in fan Martin. Plagued by strikes and a poor leadership and manage-
ment structure, the sector completed only 88 audioconferences in 1984 and !985.
Furthermore, the farm-visit strategy promoted by i1he ministry prevents extension
workers from regularly attending audioconferences. However, in 1985 the RCSP's new
training orientation and revised schedule helped to increase tne number of successinl
audicconferences by 57 percent, In Liina, a new ministry coordinator has been
appointed. A well-known agricultural expert himself, he has delivered eight well-
received audioconferences.

What has telephone and audioconferencing service meant to rural San Martin? Rural
communicaticn services have had a powerful impact. The telephone service has been ex-
parded twice; it has sustained a strong and groving demand, used by many people with
relatively low incomes; it generates sufficient revenues to be partially self-financing. In
a two-year period. 190,000 calls have been completed; over $240,000 has been collected
in charges.

At a marginal cost, the audioconferencing system supports many innovative appli-
cations and enjoys high public sector demand, as well as promising viable commercial use
for the private sector. Over 92 percent of the audioconference participants indicaced
the programs improved their skills and job performance, and 55 percent respcnded that
without the audioconferencing service they would be unable to obtain essential infor-
mation and training. The network's popularity with rural workers is attested tc by offi-
cial leiters to ENTEL requesting it to continue service after formal P.CSP conclusion,
even if they must pay for the service. ENTEL :relf is now a significant user of the
audioconferencing service and has added audiocorferencing equipment in several of its
offices in the region.

Based on the RCSP experience, Peruvian development agercies for the first time
have made relecommunications a priority investment for rural areas. COKDES, the rural
development agency, has agreed to contribute USS$ 45 mi'lion to extend telecommuni-
cations service to 700 rural communities cver the next five years. ENTEL itself has
developed a plan to expand service to the Andean Trapezoid area and provide audio-
conferencing service, and has recently obtained donor funding. Fourteen earth stations
and 20 UHEF/VHF rado links will be installed in this remote area. Two audicconferencing
classrooms have been placed in Juliaca and Funo, isolated population centers in the
clerra, and ENTEL has approved plans to extend the RCSP audioconferencing service to
other conununities in the sierra and jungle regions of Peru. INTELSAT's Project Share is
interested in transinitting the Peruvian training conferences to other Andean countries.
Rural communications in Peru has achieved recognition and credibility as a catalyst for
development,
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¢ 600-watt power budget to operate earth station and two-channel audioconfer-
encing systera with end equipment (see discussion of Indonesian Project)
e conformance with PERUMTEL and Palapa standards

The performance specifications called for:

up to 10-channel capacity

minimum pr’me power requirements
operation ir, 2 absence of air conditioning
easy installation

simple, unmanned operation

minimal mairntenance requirements

low cost

The earth station components are:

5-meter antenna

I l-watt solid-state low power amplifier (LPA)

GaAs FET low noise amplifier (LNA)

highk stability frequency converters

two FM single channel per carrier (SCPC) modems

weatherproof fiberglass equipment shelter enclosure on an I-beam skid

Specific equipment items, except the shelter and the modems, were purchased from
U.S. manufacturers based on known field performance and cost-effectiveness. The
modems and sheiter were manufactured in Indonesia.

Total earth station power requirements were 461 watts when equipped with the two
SCPC modems. The remainder of the power budget, 139 watts, was designated for end
cquipment operation. In all, the earth station and audioconferencing system operate on
about the same power as the average home steam iron. Had air conditioning been re-
quired or different equipment used, the power requirements would have more than
triplad, far exceeding the capacity of the photovoltaic power supply.

Significarit power savings were achieved by two means: First, the |l-watt LPA
draws considerably less power than the standard "traveling wave tube" LPA. Second, a
day/night switch in the adjacent classroom de-activated the LPA and LNA when not in
use, reducing power draw on the photovoltaics by an additional 120 watts.

To avoid the need for air conditioning in the tropical climate, the equipment shelter
was insulated and treated with a white, heat-reflecting paint. Three fans were included
in the design: two LL1 CEFM fans were mounted on the equiprient rack to cool the LPA
which, in turn, was mounted on an aluminum piate with two oversized heat sinks. The
215 CFM was attached to the shelter wall and protected with a weatherhoou.

Photovoltaics

Photovoltaic systems are a tried and tested technology with a history of use in the
Third World. Thus, the specifications for the RSP photovoltaic array differed little from
what is normally oifered by photovoltaic systems: stand-alone power and reliability.

[n conjunction with a small earth station, however, there were a few specific re-

quirements:

77



® sufficient power output to operate the two-channel earth statjon and audiocon-
ferencing system

® easy installation

e low maintenance

Because the design and production contracts were effectuated before the RSP had
selected a site and developed detailed earth station criteria, much of the photovoltaic
array design was based on generic and incomplete information. To some extent, then,
later earth station design was based on photovol ‘ic design--a somewhat unusual and not
recommended procedure.

INSTALLATION, OPERATION, AND PERFORMANCE

In retrospect, it appears that the most trying task of the instaliation process was
transporting 20,000 pounds of equipment to the remote site. In Indonesia, it took five
months. decause poo transportation systems--poor roads and available shipping means--
are generaily a given in the rural setting, this should be planned for in future projects,

Once at the site, installation proved relatively easy. Civil works were limited to
concrete pads for the earth station, the equipment shelter, and a securi.y fence. For the
photovoltaic array, a semi-enclosed shelter on a concreie pad was required to house the
electronics equipment for controlling the power supply and the small emergency gen-
erater. A security fence enclosed the array.

Installation of the photovoltaics was speedily concluded with few mistakes; instal-
lation of the earth station experienced a few days delay because of the Indonesia-based
installation engineers' unfamiiiarity with the system and water inadvertently entering the
microwave connectors. After these initial difficulties, however, alignment was com-
pleted and the system accepted by PERUMTEL,

Routine operation of the earth station and photovoltaics requires turning on the
day/night switch to activate the systein; this is done by the iocal technician/operator at
the pubiic call office. Should a problem occur within the system, an alarm located at the
adjacent off ce is activated. In addition, a summary alarm panel is located within the
equipment shelter, Routine system monitoring is limited to the equipment front panels
which include several monitor ports and test points.

Tie normal maintenance program is based on three-month intervals, including lubri-
cating the grease fitting in the antenna and cleaning the shelter dust filter. Once a year
the crystal oscillators in the frequency converters are adjusted.

Since the earth station's installation in June 1985, it has not experienced a single
failure or any down time. The design has proved reliable for the rugged environment,
Slightly concerned by the heat lcad, PERUMTEL plans to ins all additional fans which
will add only siightly te overall power drain.

What is the significance of the RSP small earth station? Because the Rural Satellite
Program's small earih station was designed to work with a high-powered regional sat-
ellite, Palapa B-1, the design cannot serve as an exact technical prototype for other
developing countries, as each rely on dissimilar satellite capabilities. The RSP earth
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station does demonstrate, however, that with design modifications, off-the-shelf com-
ponents can be assembled to create an earth station responsive to the requirements of
remote areas. Coupled with simple phetovoltaics, these earth stations can continue to
provide service in the absence of local power source.

The availability of small earth stations wiil encourage the growth of stand-alone
telecommunications links in rural communities, as well as at the sites of educational and
rural service institutions. Since the installation of the Wawatobi earth station, a local
manufacturer has adapted and improved the basic design, and PERUMTEL has tendered
bids for the provision of similar stations.
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TECHNOLOGY TRANSFER AND TRAINING

Technology transfer has been an essential element of the Rural Satellite Program,
On one hand, as pilot project implementation plans called for host-country naticnals to
run the projects, trained staff were essential during the experimental and demonstration
stages. [t was also hoped that a core skill base be developed and institutionalized for
continued network operation and expansion after the "project" phase had ended.

On the other hand, in addition to the research questions about technical viability and
applicability to development goals, the host-country staff we-e key to resolving the
question of "operability." Are the human resources available in rural areas with the basic
technical and managerial skills to support network activities? Is it possible to transfer
the skills required for network operation? What is the best method of transferring these
skilis?

The Rural Satellite Program used a three-pronged strategy to effect skills transfer:
collaboration, host-country management, and formalized training.

Collaboration between expatriate and host-country staff was a keynote of the pilot
projects. This was not difficult to achieve because the unprecedented nature of the
project activities tended to blur the distinction hatween the expatriate "experts" and the
project staff. The projects were viewed as learning experiences for all involved.

While the RSP staff was familiar with telecommunications development and appli-
cations planning, the host-country staff was knowledgeable in other essential areas--loca!l
communications patterns and needs, indigenous teaching methods, institutional organiza-
tion, and administrative procedures. Neither knew exactly what to expect of network
reliability and use in the remote and rural project areas.

As noted above, management and operaticn responsibility belonged to host-country
staff. The single RSP field advisor assigned to each project provided initial guiduance and
direction, but did not manage project operations. The field advisor was instrumental,
however, in organizing the training needed to develop host-country staff skills.

Training programs formed the major component of the technology transfer strat-
egy. Considerable rescurces were put into the effort to train the personnel who would be
working with the teleconferencing networks. Training goals were:

® to provide project and technical staff members with the skills and knowledge
necessary to manage, program, operale, maintain, and repair a telecommunica-
tions network;

e to develop an institutional capacity for training within the project itself; and

e toorient users to the procedures and techniques for using the system.

For all three projects, training was conducted in a variety of situations (face-to-face
and distant, classroom and on-the-job, group and individual, in-country and out-of-
country, etc.) and via a number of different methods, including formal classes, seminars,
in-service training, and individual consultations. [nitially all of the training was done by
expatriate staff. As the host-country personnel were trained in various areas, they took
an ever-increasing role in developing and leading project training programs. Expatriate
consultants worked closely with counterparts from the project staffs so that, beyond the
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immediate benefits of their short-term assignments, these experts would have developed
staff capabilities to do the work themselves in the future. Whenever possible, host-
counitry consultants were hired to build national capabilities and develop a resource base.

With a few miner variations, the three pilot projects required similar personnel and
had similar training needs. In the planning stage, it was important to provide upper-level
teadership with information about the applications of teleconferencing to facilitate
participation decisions.  Although there was some previous experience with telecom-
munications projects in the Wesr Indies and Peru, policymakers at the various ministries
and university deans within the BKS and UWI systems were unfamiliar with the tech-
nelogy's uses,

With implementation, there arose the immediate need for 1 core staff who could
support technical, administrative, and programm.ng activities, as well as represent the
project to prospective users.

As implementation progressed, skills had to be transferred to:

o Local Coordinators, Technicians, and Operators on how to manage and operate the
electronic classrooms;

® program developers and presenters on how to prepare appropriate presentations
and support materials;

® program participants on how to use the equipment, follow the teleconferencing
format, and use materials; and

® telecommunications carriers on the design and operation of the teleconferencing
networks and their interface with the telephone and satellite systems.

Most of the projects' initial training took place overseas because of:

e 2 lack of indigenous expercise in audtoconferencing operation, repair, manage-
ment, and programming;

® the ditficuity of finding foreign experts in these fields who were able to travel to
the projects for longer than two or three weeks;

@ the need to have paople see a fully operating teleconferencing system and talk to
the people operating and using it;

o the need for factory training for the Chief Technicians; and

® the advantage of getting people out of the country so that they could work ex-

clusively and intensively on project-related activities without the distractions of
daily life that were certain to occur in-country,

Overseas training--primarily in the United States--was designed with the job duties
of the trainee in mind. For example, training for the SISDIKSAT Project Director, the
RCSP Field Evaluation Director, and the UWIDITE Chief Project Officer consisted
primarily of observation of a number of projects and technologies in use to introduce
them to the concept of distance instruction and the realities of hardware capability. The
goal was to equip them with the knowledge tn inspire participation in and enthusiasm for
network use. Tours varied between two and four weeks in length and sites visited in-
cluded the Appalachian Community Service Network in Kentucky, the Indiana Higher
Education  Telecommunications Service in Indiana, the Center for Interactive
Programming in Wisconsin, and the Learn Alaska Network in Alaska.
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INSTITUTIONAL TRAINING RESOURCES

Institution

Location

Training

Academy for Educational Development
e AID Rural Satellite Program
® AID Clearinghouse on Development Communications

Appalachian Community Services Network
Aregon International

British Open University

Center for Communication Technology
Center for Learning & Telecommunications
Nantel, Inc.

Florida State University, Learning Systems Institute
Indiana Higher Education Telecommunicaticn System

Indiana University

e Agency for Instructional Television

® Department of Telecommunications Radio & Television Center
® Independent Study Division of Continuing Studies

e Teacher Resources Center

Kellogg Corporation
Public Service Sate!lite Consortium
Pulsecom/Harvey Hubbell, Inc.

Purdue University
e Agricultural Education and Extension Program
e Center for Instructional Service

University of Alaska, Learn Alaska Instructional Telecommunica-
tions Network

University of Connecticut, Center for Instructional Media and
Technology

University of Hawaii, East-West Center

University of lowa, Center for Credit Programs

University of Kentucky, Extension Services

University of Maryland

¢ Center for Instructional Development & Education
e Internationz) University Consortium

e Open University

U.S. Department of Agriculture, Extension Service

Virginia Ostendorf, Inc.

Washington, D.C.

Washington, D.C. & Lexington,
Kentucky
London, England

Milton Keynes, England

Jakarta, Indonesia
Washington, D.C.
Fresno, California

Tallahassee, Florida
Bloomingten, Indiana

Blocmington, Indiara

Boulder, Colorado
Washington, D.C.
Fairfax, Virginia

West Lafayerte, Indiana

Anchorage, Ajaska
Storrs, Connecticut
Honolulu, Hawaii
Iowa City, lowa
L.exington, Kentucky

College Park, Maryland

Washington, D.C.

Boulder, Colorado

development cornmunicaticns, telecommunica-
tions applicatiions

how to develop requests for teleconferences, pro-
arain identification

testing and operation/maintenance of telewriters
and graphics studio

orientation io distance education programs

materials developinent, classroom design, review
and revisicn of text materials

instructiona! development and program tnanage-
ment, educational applications

testing and operation/maintenance of network
control equiprnent

program evaluation
distance education: med:a and progran:s

uses of media in education, distance prograin
services development, programi developrient and
evaluation, distance training technigues

teieconterencing service development, telecon-
terencing techniques

telephzne technologies. equipment demonstra-
tions, system management

testing and operation/maintenancs of network
control eguipment

telecommunications-based extension programs,
programn deveiogment and rmanagement

program management: program identification,
scheduling, attendance, :2cord-keeping, etc.

instructional media and development

deveicpment coinmunicaiiens

software developinent, course writing, materials

o7

reparaticn, cnrricula adaptation te distance
I )
nedia

ninodels, facuity coordination,
oz, course develcpment and

system manage:
evaluation

uses of technology for extension service, program
and system management

telecontrrencing techaiques, network manage-
ment, materials development




Substantive and highly specific study programs were arranged for the key manage-
ment staff to develop the skills they needed to manage project operations. SISDIKSAT's
Administrator went to the Learn Alaska Program for a three-week internship on man-
agement, while its two programming people went to the University of lowa's Center for
Credit Programs to study distance education and tdo prepare specific materials for the
project. This appreach was very beneficial as it resulted in the actual creation of prod-
ucts rather than solely increased knowledge or skills.

UWIDITE's Chief Project Officer and its three main course presenters received
training on course adaptation at the University of Connecticut's Center for Instructional
Media and Technology.

In addition, a three-week study program was conducted for four strategically placed
SISDIKSAT Local Coordinators which took them to the University of Connecticut and the
telewriter manufacturer, Aregon, in the United Kingdom, to learn how to use the studio
system for "canned" graphics.

Qe of the problems encountered in arranging this type of training was the paucity of
places in the United States where a participant could go for first-hand experience with
distance education--particularly via audivconferencing systems. Most institutions in the
United States utilize television rather than audio enly. All ot the active programs are
deeply involved in the operation of their own systems and do not regard themselves as
training entities, Therefore, special training programs had to be developed.

There was an immediate need for training of the Technical Directors (or Chief
Technicians) as equipment installation and operation obviously preceded programming
needs. This training was combined with factory testing at selected equipment manu-
facturers' facilities. A six-week factory training and testing program was conducted for
the SISDIKSAT Chief Technician with the telewrter manufacturer in England and tele-
phone terminal producer in California. The RSP Project Engineer accompanied him.

The UWIDITE Technical Director also participated in factory testing with RSP
engineers and received training on the terminal equipment.  As part of the agreement
with the earth station manufacturers, training was provided to the Peruvian RCSP en-
gineers during factory testing as well.  Unfortunately, the RCSP project managers
decided against additional, and nitimately essential, training at the telephone terminal
marnufacturer's facility,

In addition to this structured overseas training, many of the projects' staff have
participated in international conferences. All three Project Directors, the SISDIKSAT
Administrator, and the UWIDITE Chief Project Officer have made presentations on
project activities. UWIDITE's Chief Project Officer has been especially conscientious in
pursuing additional training opportunities. She has used personal study and travel grants
to visit distance teaching institutions in the United States and Canada and did a three-
week internship with a private teleconferencing service and consultation firm.

Obviously, overseas training requires significant investment. To maximize the
return, the trainees have held key project positions, shared their knowledge through in-
country training programs, and have--with one exception--made a commitment to remain
with the project for at least two years.

Having completed their overseas training, key project personnel turned their atten-

tion toward in-country training aimed at the next level of project siaff--the Local Coor-
dinators and Technicians. Initially, a variety of face-to-face training sessions were
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conducted; these were later followed by training programs delivered over the more
economical teleconferencing system. For the faculty presenters and local coordinators
involved in the UWIDITE and SISDIKSAT projects, the training focused on the uses of
teleconferencing for higher education, preparation of course materials for distance
education, teleconferencing techniques, and the operation and use of the end equip-
ment. Similar training was held for tine sector and local coordinators and for key pro-
fessionals from the health, education, and agriculture sectors, with a major focus on
needs identification and program selection.

As much of this .raining preceded network installation, equipment was wired up
locally in two or more adjoining classrooms to simulate teleconferencing conditions.
Thus, the participants not only benefited from "hands-on" operation of the equipment,
but they were able to experience first-hand the use of the medium and witness why
certain protocols and practice are recommended.

After the networks were in place and operating, most subsequent formal training
programs were delivered over the teleconferencing systems 1o avoid the expense of face-
to-face progams and associated travel and living expenses. With the basic orientation of
key central and local personnel accomplished, specialized distance training sessions were
run lasting from a few hours to a day. Presentations were made to course developers and
other prospective user groups by central project staff. Programs were organized for
course presenters and master teachers on materials development and course delivery.
Refresher courses were delivered to local or new project personnel. At the opening of
each semester or program series, core staff attended the [irst session to introduce stu-
dents and participants to the system, the equipment, and procedures for its use.
Participants were encouraged to use the microphenes and invited to speak over the
network,

Not surprisingly, technical training comprised a significant part of the training effort
both at the outset and throughout the life of the project. Technical support systems and
personnel structure differed from project to project. Only SISDIKSAT maintains an
extensive cadre of technical staff--technicians and operators--to run the teleconfer-
encing network. Both the RCSP and UWIDITE projects have appointed one or two tech-
nical personnel, although it must be noted that the RCSP relies on and enjoys the support
of the entire ENTEL support system.

In the case of each project, equipment installation and network testing served as a
major training ground. "Hands-on" or "on-the-iob" training became training bywords,
Under manufacturer supervision, ENTEL satellite engineers installed the earth station
system, and local telephone office personnel participated in the installation of the radio
links and teleconferencing equipment. In the West Indies and [ndonesia, the Chief
Technicians worked alongside RSP engineers to install the equipment and were assisted
by the Local Technicians at each site. Further, local carrier personnel, from the com-
mercial carriers in the West Indies or PERUMTEL in Indonesia, participated in system-
wide tests.

Only in Indonesia, however, were formalized training programs developed for all
involved technical personnel, both SISDIKSAT and PERUMTEL. In Peru, ENTEL natu-
rally considered itself already expert in system operations and eschewed further training;
in the West Indics, difficulties in hiring a full-time Technical Director prevented training
beyond the installation activities.
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TRAINING MATERIALS

Target Group

SISBDIKSAT

UWIDITE

RCSP

Small Earth Station
Subproject

Technical
Staff

"Technician's Manual"
(system overview &
equipment speciiica-
tions)

"Operations Manual"

"System Overview"

"Operator's Guides to
Design, Operation,
Maintenance and Repair
of Equipment" (5 book-
lets)

Videotapes: how to perform
malntenance tasks

"Overview & Guide to
Small Earth Station®
"Operation & Maintenance
Manuals for Earth

Terminal®
"Installation Manual for
Earth Terminal®
"Operation and Mainte-
nance Manuals for
System Components”

Local Coor-
dinators

"Locai Coordinators
Manual"

"Resource Collection"
(selected readings on
audioconferencing)

"Managing a Distance
Training Session"

"Guida para el Desarollo de
Teleconferencia en
Areas Rurales”

Course
Writers and
Program
Presenters

"Introduction to SIS-
DIKSAT"

"Teaching Via Satelli-o"

"Selected Readings on
Audioconferencing"

"Activities Guide"

"Operations Guide™ (photo-
guide to operation of
equipment)

"Course Development
Guide"

"UWIDITE Course Devel-
opment Manual"

"Use of the Voice"

"Distance Teaching with
Audio Tapes"

"Distance Teaching with
/1deo Productions"

"Preparation and Use of
Material for Slow Scan
Television"

"Modulo de Capacitacion
en Teleconferencia”

General
Users

"Introduction to SIS-

DIKSAT"

Wall Poster (how to use
microphones)

Microphone Labels (user
instructions)

"An Orientation to the
UWIDITE Network and
Teleconferencing"




When the equipment was available after clearance and testing, a seven-day workshop
was held for the SISDiXSAT Local Technicians and key PERUMTEL staff. One person
from each site came to central headquarters where three sets of equipment had been set
up for instructional and practice sessions led by the senior technica! statf. This training
was followed a month later by a week-long program for the Local Coordinators which fo-
cused on the management system, training resources, budgeting, and audioconferencing,.

Over the network, major traip’ = programs are reguiarly presented for the Local
Operators during the time between semesteors. The programs run for three hours in the
morning and three hours in the afternoon, Printed materials are sent to all participants,
and the Local Technicians serve as rutors with the central office technical staff serving
as the main instructors. Refresher training on level setting and equipment maintenance
for the Local Technicians is also held over the network once or twice & year. Further-
more, with assistance from the Ministry of Education's Center for Communications
Technology, SISDIKSAT has developed an instructional video cassette series for use by
Local Technicians and Operators,

SISDIKSAT's Chief Technician worked regularly with PERUMTEL central and local
staff and made many informal presentatiors on network requirements and operating
procedures. [n an effort to reach all of the far-flung PERUMTEL staff for coordinated
training, SISDIKSAT's Chief Technician and the PERUMTEL Project Officer used
PERUMTEL's closed circuit TV training system, offering one-way video reception and
two-way audio capabilities at PERUMTEL earth stations. Presentations on various
aspects of the system and the satellite interface were delivered over the TV channel
using specially prepared diagrams. Questions and answers were carried over the audio
connection. Print materials were distributed to all particinants.

PERUMTEL staff prepared for the installacion of the small earth station with a two-
week workshop presented at the Indonesian manufacturer’s factory which included design
review, operation and maintenance techniques, and participation in the series of factory
tests. This was followed by a week of on-the-job training conducted during installation
and acceptance testing at the earth station site,

The fmal training (ool emploved by the projects is the wide variety of support
materials prepared by project staff. Their preparation had a dual purpose: to reinforce
the knowledge of the project staff by organizing their thoughts and putting them on
paper and to "institutionalize" and preserve this knowledge for both users and future
staff members by storing it in tangible form. These materials consist of technical and
user manuals, program development guides, teleconferencing handbooks, and prototype
management logs. For the most part, with the exception of some detailed technical

specifications, these materials are written in the relevant native language.

Overall, the RSP approach to technology transfer for the pilot projects has been a
sound one, as evidenced by ongoing project operations. With its ernphasis on "institution-
alization" of management Capabilities and development of training modules and ma-
terials, the RSP has ensured that these skills can be passed on to others. As the projects
pass their fourth year of operation, many original project staff have moved to other posi-
tions. [n fact, the communication, management, and teaching skills they developed under
the Program are much in demand and have led to career advancement. Yet, with their
departure, other staff who they have trained can move into their positions. The strate-
gies of collaboration, host-country management, and overseas training developed the
initial skills; the ongoing training programs ard materials maintain the projects' vigor.
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COSTS

Costs were an important consideration of the Rural Satellite Program in its efforts
to explore and promote the developmental uses of telecommunications in the Third
World, where the barriers are not only technological, but financial as well, Many devel-
oping nations simply have not been able to afford to extend telephone service to rural
areas or justify the investment on a solely commercial basis. Satellite technology of-
fered the potential of low-cost transmission for rural telephone service; new telephone-
based technologies offered the means of supporting development applications. The RSP
pilot projects provided the opportunity to document the actual costs of utilizing these
important technological innovaticns.

From a cost standpoint, the Rural Satellite Program had three goals:

o to reduce basic infrastructure costs by utilizing smaller eart'i stations and alter-
native retransmission mechods, thus making it more feasible Jor developing coun-
tries to expand telephone service to rural areas;

e 10 develop low-cost comrnunications capabilities to maximize institutional and
developmental use of the basic telephore service; and

e to establish the actual costs of installing and operating rural communications
systems in comparison with alternatives.

The costs of the Rural Satellite Program and its pilot projects cannot be totally
representative of the investment needed to mount similar telecommunications support
projects. As a research and development effort, substantial costs accrued for innovative
and first-time planning, design, and implementation activities. Costs are, therefore,
much higher than they need be for subsequent undertakings because neither the high-cost
U.S. technical assistance nor complex engineering studies will be required. Nor are the
hardware and equipment costs of the RSP necessarily reflective of the resources needed
for replication. As an AID program, the RSP followed U.S. government procurement
regulations requiring purchase of American-made equipment. As an experiment of lim-
ited scope, the savings associated with bulk purchases were not realized.

All the same, the capital iivestment and recurring costs of the pilot projects are a
fair indication of the resources needed to support telecommunications projects. The
following discussion is not an economic study. [t merely intends to present the basic
costs associated with rural telephone and teleconferencing networks from a budgeting
perspective. Capital and start-up costs are treated as one-time, up-front expenditures;
transmission and management costs comprise recurring costs.

RURAL TELEPHONES
Rural telephony has increasingly gained credibility as a catalyst of development,
Yet, the fact remains that the costs of providing service to low-trarfic rural regions

often proves too high to induce investment in areas which do not promise the same
financial returns as urban areas.
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To realize the development benefits afforded by rural telephony--either through
basic telephone service or teleconferencing--the costs of the telecommunications infra-
structure must be reduced to be considered affordable by telecommunications authori-
ties, Encouraged by the proliferation of satellite systems and the steadily falling costs
of earth staticns, the Rural Satellite Program undertook the Peru Rural Communications

Services Project to develop new design configurations and adapt existing hardware in an
effort to further reduce Costs, as well as to document the actual costs of putting in place
and operating a satellite-based rura) telephone systam,

The following data on the RCSP rural telephone system is based on a detailed eco-
nomic study prepared by Florida State University as part of the RCSP evaluation. This
section presents the basic costs of hardware, civil works, and operations and maintenance
of telephone service in the rural San Martin region of Peru, The costs of the RCSP
teleconferencing component are explored in a later section.

RCSP Cost Overview

Throughout the design, installation, and initial operations period of the RCSP, ap-
proximately five years, care was taken to track and document expenditures. Yet, despite
the accuracy and completeness of the cost figures, the limited applicability of the RCSP
model to other rural telephone system development efforts must be acknowledged.
There is 110 generic rural telephone system model which is appropriate for worldwide
use. Lach country or region will differ in its needs and according to the selected trans-
mission system. In Peru, the RCSP used 2 satellite-based system; elsewhere, microwave,
land lines, or hybrid systems may be the transmission system of choice--or necessity.
Moreover, rthere are tremendous variations dmong satellite systems which will result in
cost differences. [In Peru, the RCSP used INTELSAT's domestic service; elsewhere, in
Indonesia for example, the project may have benefited from the lower costs associated
with a more powerfu] national satellite, such as Palapa. (A satellite cost axiom is the
stronger a satellite’s signal thie smaller--ang less expensive--the ground technology,
although per circuit costs are higher.) Further, the rapid technological advances which
characterize the telecommunications ang satellite industry will most likely quickly
outdate existing inodels.

Nevertheless, the RCSP SErVes as an example to illustrate the cost elements, or
"ingredients," needed to develop a rural telephone system and their relation to each
other.

The RCSP rural telephone system consists of three earth stations (primary sites) and
four radio links (secondary sites) providing both public call and subscriber service. The
total cost of putting in place the RCSpP systern, including more than two years of opera-
tion, was $2,785,900.

This inclhides equipment (the earth stations and power generators were manufactured
in the [.S.), associated shipping and installation expenses, later system improvements
and capacity expansion, the civil works necessary for the creation of the telephone
offices and to house the equipment, the management and operation costs including start-
up efforts, and taxes on the Imported equipment. The one-time capital costs for infra-
structure development and taxes represent nearly 70 percent of total System costs; the
management and operation costs about 30 percent,
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years of routine 3

must also be considered.

Overview of System Start-up and Operations Costs, 1980-1985

Expenditure Cost Expz?xgifture
Equipment
Earth Stations* $ 1,001,300
Telephone Plant 52,400
Radin Links 36,600
Miscellaneous 68,000
Subtotal, Equipment 1,158,300 41%
Installation
Earth Stations 90,600
Telephone Plant 9,800
Radio Links 8,5G0
Subtotal, Installation 108,900 49
Civil Works
Land 8,200
Buildings 231,800
Antenna Base 51,000
Power System (Generators, Datteries) 155,200
Miscellaneous __ 6,700
Subtotal, Civil Works 452,900 16%
F'lanning, Management, and Operations
ENTEL Planning 49,900
Salaries (Including Teleconferencing) 463,100
Operations 365,400
Subtotal, Planning, etc. 878,400 32%
Taxes (Import Duties) 187,400 7%
TOTAL $ 2,785,900 100%

* Including three four-channel earth stations, spare parts, power generators,

and siipping charges.

As EMTEL was a full participant in system planning and design, the $49,900 allotted
to "planning" does not fully represent the true three-year planning effort. With three
ystern operation included in the accounting period costing no more than
560,000 (see below), it appears that planning costs are also included in the salaries and
operations iine items. Further, the $352,000 contributed by AID in technical assistance
Although this component is excluded from the chart because
U.S. assistance will most likely not figure in future endeavors, the resource input cannot
be completely discounted. Were ENTEL to replicate this design elsewhere in the coun-
try, it would not need external technical assistance, but it would need to allocate
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resources to manage the procurement activities covered by the AID iechnical assist-
ance. If the cost for technical assistance is included in the total RCSP costs, planning
will accourt for 14 percent of total expenditures,

Examination of the primary (or earth station) sites and the secondary (or radio link)
sites provides a rmore complete picture of investment componerits and recurring costs, It
will be noted that total system costs cannot be derived from individual site costs as total
costs irclude additional engineering time, consumable spare parts, repairs and replace-
ments, taxes, elc.

Primarx Site§

The telephorie office at Juanjui is fairly indicative of the two other earth station
sites. As it serves as the gateway for the secondary radio-linked sites, however, its op-
erating costs are slightly higher ($2,000-$3,000) thar: those at Tocache or Saposoa.

Cost of Earth Station Site Installation (Juanjui)

o 9% of
Expenditure Cost Expenditure
Equipment

Earth Station (4 Channels & Spare Parts)* $ 258,700
Telephone Plant 27,200
Power Generators 28,800
Test Equipment 2,300
Emergency Radio 5,700
Subtotal, Equipment 322,700 54%
Civil Works
Telephone Office 85,300
Antenna Base 6,700
Power System 42,500
Miscelianeous _ 1,800
Subtortal, Civil Works 136,300 23%
instailation
Shipping 20,200
Manufacturer Supervisory Assistance 7,200
Training /7,500
ENTEL Salaries, Travel _ 98,700
Subtotal, Installation 133,600 23%
TOTAL $592,600 100%

* This figure includes a channel added by ENTEL and supplemental spare and
replacement parts. The original purchase from Harris set the basic three-
channel earth station price at $203,000 and spare parts at $7,000.
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The above chart indicates the capital investment required to establish telephone
system infrastructure at one site, including both pub'ic call and subscriber service and
the channel used for teleconferencing. Other one-time start-up costs not aitributable by
site, but included in the total system costs, are the planning costs. Land for a 4,000-
square-foot telephone facility was donated by the municipality, as was generally the case
at vther RCSP sites, indicating the value the communities placed on telephone service.
In Juanjui, the estimated real estate value is nearly $32,000.

While capital costs for the earth station site total nearly $600,000, annual operating
Costs represent less than 10 percent of the original investment.

Cost of Earth Station Site Annual Operation and Maintenance (Juanjui)

3 : % of
Expenditure Cost Expenditure
Personnel $ 22,800 47%
Power (Electricity & Fuel) 12,900 27%
Maintenance 11700 24%
siscellaneous 1,000 2%
TOTAL 48,400 100%

Nearly 50 percent of operating expenditures were for personnel: | administrator, |
engineer, 2 technicians, | telephons service director, 8 telephone operators (1 full time,
7 part time), 1 commercial service director, | secretary, | driver, and | messenger/jani-
tor. Maintenance expenditures are budgetary rather than actual, representing ENTEL's
rule-of-thumb estimate of 2 percent of capital investment per year.

An associated recurring cost of earth station operation is the cost of transponder
space.  Although the small scale of the RCSP system allowed it to rely on existing excess
capacity made available free of charge, these costs must be considered for future
systems, LINTEL estimates that annual use of the INTELSAT V satellite costs approxi-
mately $3,800 per circuit for a 6.1-meter earth station.

Secondary Sites

Four sites were connected to the RCSP telephone system through VHF radio links.
The BUDAVOX radio equipment used at the secondary sites was not specifically pur-
chased for the project, but had been in stock at ENTEL for some time. [ts cost is based
on replacement estimates, not on actual value, given its consistently poor performance,

The radio link telephone offices were established in existing facilities, and no sig-

nificant civil works or construction were required. A vehicle, maintained at the Juanjui
earth station, was used exclusively for technician transport to the secondary sites.
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Cost of Radio Link Site Installation (4 Sites)

. % of
Expenditure Cost Expenditure
Equipment

Radios $ 36,500
Other (Batteries, etc.) 33,400
Subtotal, Equipment 70,200 62%
Installation 32,800 29%
Vehicle 10,300 9%
TOTAL 113,300 100%

The capital costs per site average $28,325. Again, overall system planning costs are
not attributable on a per-site basis hut must be considered in basic start-up expenditures.

Mans2ement and maintenance responsibility for the radio linked sites is centralized
within the Juanjui telephone office. The Juanjui office has assigned one technician to
oversee the radio links operation; maintenance duties consist of overland travel to the
sites to recharge batteries and make repairs; and, because the sites operate off batteries,
the electricity expenses are those associated with the radio repeater station.

Cost of Radio Link Sites Annual Operation and Maintenance (4 Sites)

% of

Expenditure Cost Expenditure
Central Operations
Personnel $ 2,100 15%
Maintenance 1,500 119
Electricity 1,600 12%
5,200 38%
Site Specific
Huicungo 200 1%
Pachiza 200 19%
Tingo de Saposoa : 200 1%
Bellavista :
Personnel 6,300 1.5%
Other 2,000 14%
TOTAL 14,100 100%

92



The annual recurring costs per site for operation and maintenance average $3,525. In
reality, however, the Bellavista office accounts for over 70 percent of secondaary site
operations. This is because ENTEL ma:ntains a permanent office at Bellavista, which
offers telegraph service as well, while at the other three sites operating concessions
were given to local businessmen. The Bellavista office costs $9,600 to operate; the
others 51,500 each.

Viewed as a whole, the seven-site system required nearly $1.9 million for hardware
purchase and installation and costs about $150,000 a year to operate.

Revenues and Benefits

[n 1985, the recurring costs of operation and maintenance for the seven-site system
were $150,000; the total income was neariy $135,000. Revenues covered 90 percent of
recurring costs.

Comparisons of Revenues and Costs of RCSP System

Site Revenues Annual Capital
(1985) Operations Costs
Juanjui (Earth Station) $ 49,200 $ 48,000 $ 600,000
Bellavista (Padio Link) 5,700 9,600 28,000
Other Radio Sites (3) 1,700 4,500 85,000
Total RCSP System (All 7 Sites) 134,600 150,000 (,9C€ 3,000

Given that rural telephone systems are generally expected to cover less than 50 per-
Cent of annual costs during the first five years of operation,* the RCSP figures are
indeed impressive. The high rate of cost recovery is probably due to several factors.
Most rural systems provide unreliable, erratic service which decreases use and dis-
courages users; however, by its second vear, the non-redundant RCSP system operated
without failure at its earth station sites. Because of the region's previous exposure to
limited radio and telex services, the RCSP system enjoyed immediate usage and steeper
saturation curves. That consumers must learn to use the system is borne out by the in-
creased number of calls and revenues in 1985 compared with the previous year. And
finally, the existing commercial base in San Martin and its pioneer (i.e., non-native) pop-
ulation, provided the immediate need and desire to communicate outside of the region.

[t Is not unlikely that the RCSP system will meet all its recurring costs within the
next few years. The user base continues to grow, and in 1987 ENTEL plans to double the
capacity of the Juanjui and Tocache earth stations (from 7 to 14 channels) to satisfy

¥ Walter Richter, Economist, International Telecommunication Union (personal com-
munication).
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unmet demand and reduce the uncompleted call rate due to system congestion, [t
appears that the expansion of private subhscriber service can significantly contribute to
revenues. In 1985 subscriber service at the three earth station sites constituted nearly
30 percent of total traffic and contributed aver $40,000 in revenues. That monthly
traffic at the public cali facilities was not reduced by the addition of at-home service
indicates that subscriber service generates additional traffic. System traffic could he in-
creased further by improving service reliability at the secondary radio-linked sites, al-
though this would incur the added expense of replacing the faulty BUDAVOX equipment.

Finally, the level of revenues could he increased by raising tariffs. The current
average charge per call to the San Martin customer is about $1.15, averaging 0.7 percent
of his monthly income ($153). Based on the estimated opportunity costs associated with
the wait for call completion (nearly an hour) and the travel costs incurred to reach the
telephone offices (about half of ENTEL' customers traveled over 20 kilometers), the
average cost to the consumer was far in excess of the amount paid at the telephone
office, ranging from one to seven additional dollars. An additional charge of S$.15 per
customer would recoup the shortfall between revenues and recurring costs, and given the
value placed on telephore service, probahly would not inhibit traffic, *

[t 1s always difficult to isolate the economiic value of a single public sector invest-
ment. Given the illicit drug traffic in the San Martin region, it was impossible to mea-
sure the benefits to the commercial sector generated by the RCSP telephone service.
Yet, certain general indicators of benefits do exist. Through their investment of time
and travel, the ENTEL customers have demonstrated the value they place on telephone
service, indicating that the benelits are at least equal to the cost of the call. That
nearly 30 percent of the RCSP calls are for business purposes indicates that benef{its are
accruing to the area's commercial sector. Further, the basic telephone system supports
the audioconferencing network which provides valued training to the social sectors.

Throughout the developing world, telephone service has traditionally been one of the
few public sector investments that an LDC could make and expect immediate returns. In
many ways, telecommunications--which has proved so profitable--has fallen victim to its
own success.  Anything less than 100 percent cost recovery (including capital costs) is
disappointing to the telecommunications authority. Thin-route systems in rural areas
have not in the past yielded the same revenues as urban areas. Yet, as evidenced by the
RCSP system, rural systems do generate healthy revenues. It is possible that they can
cover operating costs and, with careful pricing, even defray start-up costs. From a
development perspective, rural communications systems are unique. Few other develop-
ment investments generate revenues and are eagerly paid for by users. Road svstems do
not; sanitation systems do not.

The 10 percent shortfall between revenues and recurring costs of the RCSP tele-
phone system can be more than offset by the cost saviné;s to the government by the use
of teleconferencing services for training programs alone (see Teleconferencing section).

*  Shortfall: $15,400. 111,000 calls (1985 traffic) x S.15 = $16,650.
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INDONESIAN SMALL EARTH STATION

While the 6.1-meter earth stations used for the RCSP Project with INTELSAT satel-
lite service cost approximate!, $250,000 each, the 5-meter solar-powered earth station
developed for use with the Palapa satellite system in Indonesia cost $121,500--about half
the RCSP earth station price.

Small Earth Station in Indonesia

- . % of
Expenditure Cost Expenditure
Equipment
Earth Station (4 channels) $ 104,253
Spare Parts 17,234
Subtotal, Equipment 121,487 32%
Civil Works
Antenna Foundation, Shelter, and Fence 8,000
Subtotal, Civil Works 8,000 5%
Installation
Shipping (International) 12,348
Training 6,000
Subtotal, Installation 18,348 13%
TOTAL $ 147,835 100%

[n each case, the earth stations were designed to be as cost-efficient as possible and
to respond to telecommunications needs of the rural communities they were to serve.
Both the Peri and Indonesia stations are non-redundant and provide four telephone chan-
nels (although the Peru stations have an expansion capacity of 12 channels in contrast to
6-channel capacity of the Indonesian earth station). The principal reason for the price
differential is the comparative strength of the satellites used. The national Palapa
satellite, with a more powerful signal, does not require as large antenna or high pewer as
in its ground system as does the INTELSAT satellite.

Satellites are hecoming increasingly more powerful, thus reducing earth station size
and costs.  As this trend continues, the future should yield smaller and less expensive
earth stations.

TELECONFERENCING
The costs of the teleconferencing networks are viewed as marginal, based on the use
of existing telecommunications systems. Teleconferencing networks which support

development activities can "rationalize" investment in thin-route rural ielephone systems
where traffic does not always produce sufficient revenues to fully subsidize the system.
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In Indonesia and the West Indies, the teleconferencing networks used the commercial
systems already in clace. Even in Peru, where the actual telephone system was installed
under the project, the teleconferencing network was ancillary because the prime objec-
tive of the project was to deveiop and explore the use of rural telephony.

Just as teleconferencirg networks build on the existing telecommunications infra-
siructure, they also rely on the existing instituticnal structure. Their use need not entail
the creation of new institutions put can be integrated into the operations of rural insti-
tutions to support their development efforts. As such, the associated costs again are
marginal. In Indonesia, the West [ndies, and Peru, the networks merely extended what
already existed.,

There are three cost elements to consider for a teleconferencing network:

e the capital costs--the teleconferencing equipment, associated hardware, facilities,
and start-up costs;

® the costs of the transmission system--satellite "air time" and telephone lines; and

® the costs of managing and maintaining the network and developing programs for
delivery,

Hardware, Equipment, and Start-Up Costs

The basic audioconferencing (voice only) component of the pilot projects' electronic
classrooms ranges in cost from $4,600 to $10,000, depending on the number of channels
needed and the number of microphones required. For example, the SISDIKSAT audio
component--the most 2xpensive of the projects--was based on a two-channel design to
provide simultaneous voice and graphics transmission, which more than doubles the cost
of network control cquipment. Moreover, twice the number of microphones were used;
at about $100 per microphone, these costs can mount significanily on a multi-site basis.

Cost of One Electronic Classroom (in U.S. doliars)

Electronic Classroom Equipment SISDIKSAT UWIDITE RCSP
® Audioconferencing (convener, microphones,

leudspeakers) 4,179 2,416 1,912

e Network control 5,762 2,569 2,637

Subtotal - Audio Component 9,941 4,985 4,549

o Telewriter 5,270 9,500 n/a

o Auxiliary video display 3,128 : n/a n/a

o Facsimile 2,995 n/a n/a

¢ Slow-scan video n/a 11,000 n/a

e X-ray light box n/a 350 n/a

® Microcomputer and modem ' n/a 3,000 n/a

Subtotal - Graphics Component 11,393 23,350 -0-

e (ating system 2,027 n/a n/a

e Auxiliary power 3,052 500 n/a

Subtotal - Classroorm Support 5,079 500 -0-

TOTAL - Electronic Classroom 26,413 29,335 4,549
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All the audioconferencing equipment (and most of the graphics equipment) was
manufactured and purchased in the United States according to government regulations.
This equipment is top-quality, and its U.S. origin has increased cost implications--both
for the initial purchase price and subsequent shipping costs. Although the equipment is
not currently manufactured in the projact countries, classrooms have been added in both
Indonesia and Peru using locai materials. The project technicians eliminated the sophis-
ticated network contrel intertace and connected telephones (instead of microphones) and
speakers directly into the telephene lines. Although a much cheaper solution, it is inevit-
able that the audio quality will be adversely affected because the signal level control
devices have been omitted,

The graphics equipment--telewriters, facsimile, etc.--add considerably to the cost of
a basic classroonl.  For both the SISDIKSAT and UWIDITE classrooms, the graphics
componen: exceeds the cost of the audio component. [n Indonesia, it doubles the cost of
the electronic classroom, as well as doubles the cost of the network control equipment;
in the West Indies, it more than quintuples the costs. In fict, for the price of a single
slow-scan video unit, UWIDITE can purchase two basic audioconferencing classrooms.
The full cornplement of graphics equipment used by the Rural Satellite Program was for
the purposes of field experimentation. For replication purposes, future investment
shouid be based on close scrutiny of user needs and commitment to fully exploit the
graphics capability. In the final analysis, the audioconferencing classroom, which is the
foundation of the interactive teleconferencing network, need not cost more than $5,000
per site and can supporl approximately 30 persons per class.

As evidenced by the total hardware expenditure for the projects, the hardware costs
are not limited to classroom equipment. Central network hardware, such as "bridges"
and the graphics studio in [ndonesia, and maintenance items, such as spare parts and test
equipment, must be included, as well as installation materials (i.e., flexiduct, plug
adapters, etc.).

SISDIKSAT UWIDITE RCSP

Total Hardware Expenditure (12 sites) (6 sites) (10 sites)

Classroom Equipment, Bridges, Spares, %
Test Equipment, Installation Materials 358,439 237,271 261,100

* Audio component only

The burden or "loading factor" ranged from 23 percent to 35 percent, in direct corre-
lation to the complexity of the teleconferencing network. The loading factor indicates
the amount of investment in addition to basic equipment required to complete network
installation, exclusive of manpower. For example, the cost of six audioconferencing
classrooms and central bridging equiprrent for UWIDITE totaled $30,365; an additional
%7.5 percent was spent to complete hardware purchase and shipping, for a grand total of
538,715,
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Equipment Loading Factor SIS?&SSAT UW(I(Q;TE R(%S)P

e Spare parts 1.7 9.7 4.2

Shipping and insurance

(from the United States) L4 4.8 9.5
e Installation materials 2.1 4.0 0
o Test equipment 2.2 2.0* 9.5
e Miscelianeous 5.0 7.0
TOTAL 35.4 27.5 23.2
* Rental

Although shipping costs will vary depending on the point of origin and destination,
the other figures in the above Chart are the minimum level of investment recommended,

A final capital cost of a teleconferencing network is the conferencing facility it-
self.  For cach project, either tne universitjes, relephone company, or municipality
provided a room adequate for the number of envisaged participants as well as the neces-
sary classroom furniture. Improvements specific to the electrenic classroom included
the addition of an optional dir-conditioning unit, security bars or lecks, rudimentary
acoustical conditioning (curtains over cement walls), and locally built cabinets to house
the equipment, In general, these improvements cost betweer: 5200 to $1,000 per site,

Two other categories of start-up costs were incurred in the pilat projects' develop-
ment: training and technical assistance.,

SISDIKSAT UWIDITE RCSP
Overseas Training -
Experditures . Person Person ~ Person
Cost Weeks Cost Weeks ‘ost Weeks
Total Training . .
Expenditure 575,000 $10,000 54,000
Type of Training:

o Management 22 2.5 1.5
Progrlam’/Course 10 4.0 1.5
Deveiopment

e Technical 6 1.5 -0-

TOTAL $75,000 38 $10,000 8 54,000 3

As discussed in the previous chapter, much of the RSP training was through collab-
orative effort--technical assistance personnel working in tandem with host-country
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project staff to transfer skills. This approach makes it difficult to isolate all the costs of
training. [n-country special start-up training costs are covered by technical assistance
costs; ongoing training routinely conducted by project staff is included in annual man-
agement costs (see below).

[t is posasilie, however, to document the costs of specialized training for project staff
conducted .. :iseas. This includes tuition, charges by training institutions, travel and
subsistence, ..nd supplementary training materials and supplies.

A total of 49 weeks of overseas training was provided for the three projects. SIS-
DIKSAT, the largest and most technically complex of the projects, required the most
investment, UWIDITE very little because oy the staff's familiarity and experience with
teleconferencing, and RCSP the least because required training was primarily conducted
in-country.

[t should be noted that several project staff, particularly UWIDITE's, have pursued
additional specialized (raining as part of their own professional interests. These costs do
not figure m the chart.

Although the dollar amounts for U.S. technical assistance will hold little validity for
preject replication endeavors, the rescurces used in pilot project implementation should
be noted with some caveats. The RSP was a unique endeavor, and the pilot projects were
the first full-fledged attempts to use teleconferencing in an ongoing and systeratic
way. Therefore, the amount of U.S. technical assistance is much higher than it need be
for future such projects. Nevertheless, certain functions covered under technical assist-
ance should be provided for--network design and procurement, for instance. Otherwise,
many of the activities were conducted jointly by expatriate and project staff and to soine
extent represent a duplication of effort.,

Technical Assistance SISDIKSAT ~ UWIDITE ~ RCSP
(Person Years)

Project Direction & Support 4.50 2.00 2.00
Field Advisor 04,25 0.75 3.00
Consultants 0.50 0.10 0.20
Engineering 2.30 1.00 0.i0
TOTAL 11.50 3.85 5.30

The RSP technical assistance team participated in project planning, design, procure-
ment, installation, training, and management to various degrees. The "Project Direction
& Support" category mainly includes early planning and procurement activities; the
"Field Advisor"” category includes project development, initial imanagement, and training
duties; the "Consultants" categury includes specialized training support, such as for
curricula and materials development; and "Engineering" includes network planning,
installation, and burn-in.

Because 1t was not a part of the project implementation effort, the resources for

external, summative evaluation are not considered. Formative evaluation efforts were
jointly undertaken by field advisors and project staff.
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Transmission Costs

The projects' electronic classrooms are connected via the existing telephone systems
serving the various sites. SISDIKSAT and RCSP rely on the national telephone systems;
UWIDITE uses the numerous carriers serving the Caribbean region. Both the UWIDITE
and SISDIKSAT networks Jease the telephone lines or circuits on a 24-hour basis; the
RCSP teleconferencing network is assigned a channel on an as-needed basis.

The "eased line" or transmission charges are essentially the cost of renting the
telephone capacity for the "dedicated" SISDIKSAT and UNIDITE networks or of making
multi-site long distance calls in the case of RCSP. he transmission charges for each
project vary, not only because the number of sites served and channels used differs, but
also because the telephone tariffs vary among the telecommunications carriers. Tele-
phone charges are not standardized throughout the world; simply, the cost of a long
distance telepnone call in Indonesia is not the same as in Peru or Jamaica. [‘'urthermore,
the arrangements negotiated between users and carriers will vary. For example, as a
public service, ENTEL-Peruy provides telephone service free-of-charge to the RCSP tele-
conferencing network, while UWIDITE has been able to negotiate a 20 percent discount
with its major corimercial carrier, SISDIKSAT enjoys a preferential or concessionary
tariff and is currently negotiating to dispense with payment altogether (per RCSP) based

on its status as a national education project,

SISDIKSAT UWIDITE RCSP

Annual Transmission
Charges (SUS) _ Per Site Per Site Per Site

Total (13) Total 7) Total (10)
Total ransmission 1, 0 18,269 104,000 14,857 free  free
charge/year
Transmission
charge/channel 118,750 9,135 104,000 14,857 free free
Transmission x %
charge/hour 70 5 60 9 40 *
Transmission charge/ 35 3 60 9 4o u

channel/hour

¥ Based on ENTEL projections (estimates) for a commercial tariff.

Depending on the tariff dgreements, the charges per telephone channel will remain
fixed. The addition of new sites to the network will increase the charges, but not always
proportionately as the "Per Sjte" columns in the above chart appear to indicate. Depend-
ing on the type and configuration of the transmission system, the charges can vary ac-
cording to site. For example, in Peru the satellite charges may remain the same, but the
ground charges will increase.

The most effective way to "lower" hourly transmission costs s tu increase network
usage. The above hourly charges are computed on aciual usage rates: SISDIKSAT at
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3,400 hours per year, UWIDITE at 1,740, and RCSP at about 480. Of course, there are in
the end a finite number of hours available, and usage will be constrained by participant
availability as defined by business hours, holidays, weekends, term breaks, etc. That
SISDIKSAT hours are nearly double that of UWIDITE is partially indicative of the inten-
sive use SISDIKSAT maintains through semester breaks when UWIDITE use decreases by
50 percent. '

[f use does not warrant a "dedicated" network, transmissiun costs can be reduced by
renting transmission capabilities on a part-time or as-needed basis, as in Peru where
teleconference hours do not justify full-time rental. Better still, of course, is the repli-
cation of the agreement between ENTEL and the user ministries which entirely elimin-
ates transmission costs to the user.*

Management, Operations, and Programming

SISDIKSAT UWIDITE RCSP

Annual Management Costs (SUS) (1Zsites) (7 sites) (10 sites)
Central and Site Staff (Sectors for RCSP) 22,000 79,750 28,100
Technical Maintenance (Parts and Travel) 15,875 15,289 1,400
Course Delivery (Teachers and Presenters) 6,750 13,232 n/a
Course and Materials Development 19,688 10,606 n/a
Materials Production 10,125 3,223 1,000
Materials Distribution 2,625 12,803 500
General Travedi 5,250 4,799 2,300
TOTAL 82,313 139,702 33,300

As indicated in the above table, there is little uniformity in the management and
programrming costs of the three projects. These reported costs vary markedly--from a
minimum of $33,000 in Peru to a maximum of $140,000 in the West Indies.** Nor are
these costs necessarily related to the scope of the activity (except in Peru where the
activities are significantly fewer).

The SISDIKSAT project serves twice as many sites and three times as many students
as the UWIDITE project, yet SISDIKSAT's management costs are 40 percent less than
UWIDITE's. The primary explanation for the variation appears to be the difference in the
cost of doing business in each country. For example, the 30.5 man-years needed to

¥ This does not, of course, eliminate the costs to ENTEL. At the outset of the RCSP,
however, ENTEL was donating excess transponder capacity which was not in use for
commercial service. As soon as traffic requires transponder space, however, the
opportunity costs to ENTEL of providing this service will increase.

** The management and operating budgets were the responsibility »f the host countries.
These figures are derived from the budgets provided by the managing institutions.
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implement a year of SISDIKSAT activities cost $22,000; the [1.5 man-years required for
UWIDITE implementation cost $80,000. On an individual basis, the SISDIKSAT adminis-
trator's annual salary is $600; her UWIDITE counterpart's is $8,200. Quite simply, sala-
ries and other costs are higher in the West Indies.

Further comparison between the two university-based projects shows that investment
in salaries (including teachers) and materials comprise between 74 percent and 85 per-
cent of management costs, as would be expected for any traditional education activity,
The amounts spent on technical maintenance and repair are relatively minor--20 percent
in Indonesia, il percent in the West Indies, and 5 percent in Peru--although these figures
do not include technical personnel costs (included in the salary line itein). In fact, the
bulk of the technical maintenance line item is for site travel rather than component
replacement.

Materials development, production, and distribution comprise 40 percent of SIS-
DIKSAT's budget and 20 percent of the UWIDITE budget. Although study guides are a
regular part of any distance education program, SISDIKSAT and, to a somewhat lesser
extent, UWIDITE, often found it necessary to produce basic course matcerials due to the
unavatlability and high cost of standard textbooks. UWIDITE's high cost of materials dis-
tribution reflects the university's estimate for commercial distribution via courier ser-
vices, In reality, traveling faculty and staff are more often enlisted to carry materials,
and distribution costs are much lower than budgeted.

SISDIKSAT UWIDITE RCSP

Annual Operating
Costs ($US) . Per Site Per Site Per Site

Total (12) Total ) Total (10)
Actual Costs (Trans- 319,813 26,651 243,702 34,815 33,300 3,330
mission & Management)
Percentage - .
(Transmission) 74% - 3% - 0% -
Percentage 26% _ 57% - 100% .

(Management)

The RCSP Project in Peru is by far the least expensive project to operate, in large
part due to the free transmission service provided by ENTEL and to the limited scope of
operations (which require only 9 man-years for annual support)., The university-based
projects, SISDIKSAT and UWIDITE, cost between 7 and 10 times as much for a number of
reasons: each pays for transmission services (74% of the SISDIKSAT budget); each leases
full-time transimission capacity; and each delivers a heavy load of high-quality, formal-
ized academic courses and must pay for associated staff, development, and materials
costs. The higher per site transmission costs and the high management costs make
UWIDITE the more expensive to operate on a per site basis, although as a larger project,
SISDIKSAT requires more resources in absolute terms,
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By reducing the SISDIKSAT netv/ork to a single channel along the lines of the UWI-
DITE model, however, the operating costs of SISDIKSAT can be reduced by 38 percent
for a total of $201,063 per year (516,755 per site).

Cost-Effectiveness

Presenting costs in terms of units (e.g., per hour, course, etc.) is generaily helpful for
comparison with the costs of traditional or alternative methods of education, training,
and information exchange which are often comparably measured. Figured on the total
vperating cost per project (see previous chart), the following chart indicates a variety of
different unit measures for the three projects to provide a simple basis for comparison
and analysis with alternative delivery means within each country. Due to lack of infor-
mation, applicability, and uniformity of the descriptions, the various unit measures
cannot be determined for all three projects. For example, "per course" figures for both
RCSP and UWIDITE are not appropriate because RCSP does not present courses and the
many UWIDITE credit and extramural courses vary in length and duration, whereas
SISDIKSAT offers a standardized 30 corses consisting of sixtee.1 130-minute sessions.

Program Delivery Costs

SISDIKSAT UWIDITE RCSP

Annual Unit Costs

Units SuUS Units SuUsS Units SuUs
Per Hour 3,400 hrs. 94 1,740 hrs. 140 500 hrs 67.63
Per Teleconference n/a - n/a - 392 t.c. 85
Per Person Session n/a - n/a - 10,000 p.s. 3.33
Per Course 30 courses  5,958* n/a - n/a -
Per Participant 8,800 part. 36.34 n/a -- n/a -

¥ Representing single chanrel use; with two channels, $9,917/course. In practice, only one
channel was used for teaching.

On the other hand, as the RCSP program consists mainly of individual training con-
ferences ranging froin 50 to 70 minutes, it is possible to quantify the number of tele-
conferences and aggregate the number of people attending the sessions (including re-
peats).

UWIDITE vyields the least information. Although attendance and other data are
availabie for the credit programs (i.e., Challenge and Certificate courses), the informa-
tion is incomplete for the extramural and outreach programs. As previously noted,
UWIDITE's offerings vary in iength and duration, making it impossible to factor out the
undocumented activities in order to obtain unit costs per course or per participant.

[t is a reiatively straightforward procedure to establish the costs of communication
service delivery; it is not as easy to identify and quantify the ultimate social and de-
veloprental benefits of teleconferencing activities. From a less far-reaching perspec-
tive, however, the cost-effectiveness of teleconferencing programs can be partially as-
sessed by comparison with alternative means of providing similar services or products. In
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the case of the RSP projects, these services include university teaching, in-service
training, critical information exchange such &s medical diagnosis or consultation, and
more efficient institutional management and administration.

Teleconferencing networks build on existing institutional structures and are generally
used to deliver existing programs or services, as in the case of SISDIKSAT and UWIDITE,
or facilitaie internal communications, as in RCSP. As such, a program delivered by
teleconferencing cannot be expected to cost less than the original course or service
itself. Use of teleconferencing networks to extend outreach necessarily adds the ex-
penses of equipment, transrnission, management, and program adaptation. However, it is
possible to achieve certain economies through teleconference delivery, as evidenced in
Indoneciz. A single SISDIKSAT course costs $5,958 to prepare and deliver (including
basic course design and adaptation, teaching, and materials production and delivery); it is
extended to |l universities for $542 per cite. A traditional face-to-face course costs
S1,281 to prepare and deliver; it costs the -xine per site as the course must be replicated
at each university, Through SISDIKSAT, the cost of course presentation is reduced by
58 percent.

In general, distance instruction is not recommended where quality face-to-face
instruction is possible. In Indonesia, lecturers at the local universities are often pressed
into teaching a course in which they have minimal or no training, Despite: good inten-
tions and expertise in another subject area, they cannot consistently ofter quality in-
struction.  For less than half the cost, SISDIKSAT provides expert teaching, quality
materials, and at the same time, serves to upgrade the skills of the local lecturers.

More often the case in developing couniries, recourse to even partly trained local
specialists does not exist. To extend the skills and knowledge to the needful audience or
to unite participants for discussion, some form of travel must take place--either bringing
the trainer to the trainees, the trainees to the trainer, or uniting a group at one central
location. These options are usually lirnited by budget. Governments and institutions
cannot ariord to support all the trave! necessary for meaningful information exchange.
Teleconferencing networks can serve as a substitute for specialist or participant travel.
For example, in 1985 a day-long meeting of UWI's University Senate involving 84 people
from the Trinidad (59), Barbados (12), and Jamaica campuses (13) held over UWIDITE cost
less than $1,000. To hold a similar meeting in Trinidad with travel and subsistence for
the Barbadian and Jamaican participants averaging $450, it would cost over $11,000.
UWIDITE allows a cost savings of 90 percent.* Two such meetings or workshops a month
would equal the total annual UWIDITE operating budget. With the use of UWIDITE, the
cost-savings would provide for all but 2 percent of its operating budget.

A similar example exists for Indonesia. A major instrument for training and idea
exchange in Indonesia is the workshop. One or two participants from several institutions
are flown to a central location for a five- or six-day meeting that focuses on some issue
or field of knowleage. Two of the major expenses are air travel and living expense: An
average Association worishop in Ujung Pandang with two representatives from each of
10 universities would entail an expense of $3,125 for airfare and $4,063 for eight days of
living expenses in Ujung Pandang including travel time. Additional expenses tor

* In fact, the UWIDITE estimate is inflated because the hourly rate used includes aca-
demic program development costs which do not figure in administrative conferences.
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materials and staff would bring the total cost ol a six-day workshop for 20 people to over
$9,325. If 50 of these workshops were held in a year, the totai annual cost would be
$468,750. These workshops could be delivered over satellite instead with program co-
ordinators at each location and with the same level of suppott in terms of materials,
honoraria, and even snacks. By accomplishing this task of running 50 workshops for 20
people per workshop, SISDIKSAT would cover its annual costs of $319,813 and recoup the
capital investment in less than four years. The satellite system would still be available
for other activities such as courses, seminars, and meetings because the workshop activi-
ties would occupy only six to eight hours of SISDIKSAT time during a 12-hour workday.

In Peru, a series of 31 training conferences for heaith personnel was delivered over a
[0-m. .ih period to three earth station sites in San Martin. At S85 per teleconference,
the series cost about $2,600. To replicate this activity on a face-to-face basis would
require that a number of (at least 10) medical specialists travel to the region for a mini-
mum of four days to visit each site. At a minimum of $400 per specialist (including time
and travel expenses), the series would cost $4,000. A 35 percent savings was realized.

Associated with travel are opportunity costs. The-e costs become particularly
apparent with in-service training. Participants are profe.ssionals with duties and re-
sponsibilities which make extended absences from the work place both impractical and
often impossible. [n developing countries, where the skilled manpower base is already
strained, it is indeed a dilemma to excuse a doctor, health care worker, or teacher from
the urgent demands of his job to participate in a training seminar which would improve
his skills. In economic terms, the cost could be assessed by determining the wage of a
suitable replacemerit.  The reality is that a replacement may not be available, and the
job would remain undone during the professional's absence. In Peru, the RCSP network
was used to reach over 1,100 professionals in the health sector who were unable to leave
their jebs to attend a lengthy training program.

Using a UWIDITE example, it is possible to quantify the opportunity costs.

Typically, the education ministries in the region provide support for continued
teacher training through a limited number of scholarships to attend the one-year Cer-
tificate of Education program at the UWI campus in Jamaica. The cost to the sponsoring
government s $8,172 per student, including the economic cost to the university ($3,255),
maintenanc: allowance (52,190), and replacement and leave expenses ($2,727). In
1985/86, UWIDITE delivered the same program (270 hours of instruction at $140/hour) to
65 students at six sites. [mmediately eliminated were the costs of $4,917 for main-
tenance, replacement, and leave. Assuming that the economic cost to the university
remains the same and that the $581 UWIDITE cost per student is additive, the cost per
student was $3,836, resulting in a savings of 54 percent to the sponsoring government,
For every one student sent to Jamaica, UWIDITE can train two. Indeed, the cost savings
“ssociated with UWIDITE for the Certificate of Education program are so significant
that the cost of sending the 65 UWIDITE students to the Jamaica campus for conven-
tional instruction would cover 100 percent of annuai UWIDITE recurring costs and allow
the purchase and operation of four additional electronic classrooms.

Teleconferencing also compares favorably with another method of extending exper-
tise--visiting professor programs. In Indonesia, remote universities have often relied on a
"tlying dosen” (flying teacher) program to augment their teaching staffs. A professor,
expert in a particular field, leaves his regular teaching duiles to travel to another univer-
sity for one to three weeks to present an intensive course to both students and faculty.
As an alternative, SISDIKSAT enables the professor to stay on his home campus, teach
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his regular students, reach students at many universities simultaneously, and teach at a
more leisurely (and probably more effective) pace. Course delivery over the audiocon-
ferencing network is estimated at $11/course/student as opposed to the $64/course/
student of the "flying dosen" program.*

Cost Effectiveness: Comparison with Face-To-Face Delivery

Activity Face-to-Face SISDIKSAT UWIDITE RCSP Savings

e Course S 1,281 /site S 542/site 58%
Seminar (1 day,

* 2 people) 11,250 1,000 90%
Workshop (6 days,

* 5% people) 9,325 3,384 64%
Training

® (31 sessions) 4,000 2,600 35%
Teaching 8,172/ 3,836/

¢ Certificate student student 4%
Visiting 64/course/ 11 /course/ 83%

¢ Professor student student

Unfortunately this method of comparative analysis is not readily applied to many of
the less easily quantified benefits provided by a teleconferercing system. A telecon-
ferencing network can promote better institution:! and personnel management, more
efficient operations, increased work output, and better staff performance. Attention
also has to be given to the intrinsic value of the activities carried out over the com-
munications network., How does one calculate the value of knowledge gained, health
conditions improved, or even lives saved? How does one estimate and compare the value
of training a doctor, family planning worker, graduate student, or high school teacher?

The Rural Satellite Program has identified the resources required for rural telephone
systems and teleconferencing networks. The three pilot projects have provided dollar
figures for hardware, transmission, operation, and management, The value future users
place on these telecommunications services ultimately will determine their true cost-
effectiveness.

* These figures are based on attendance of 50 students/site/course, i.e., 50 students
per "flying cosen" course and 550 students (11 sites) per SISDIKSAT course. Using
the current average attendance of 23 students/site, the SISDIKSAT costs are
$24/student/course. SISDIKSAT classrooms can accommodate 50 students, and its
attendance increases every semester.
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CONCLUSION

In 1980 when the Rural Satellite Program began operations, it was a pioneer in
advocating the importance of telecommunications to Third World nations and promoting
its applicatior to the problems of rural development. Since that time, AID has been
joined by many voices:

e The Maitland Commission in its seminal report, The Missing Link, cites tele-
communications as a cause of development, not a consequence of it.

e The Center for Telecommunications Development has been established to assist
developing countries to establish and improve their telecommunications facilities.

e The U.S. Telecomrnunications Training Institute, a joint venture between the U.S.,
government and private industry, provides nearly 500 training slots to engineers
and technicians from the developing world each year.

o INTELSAT, the international satellite service, has introduced its VISTA service in
an effort to provide reliable, low-cost satellite communications to developing
countries.

The Rural Satellite Program ni longer stands alone. [ts pilot projects, however,
remain the only efforts to systematically -explore and support the applications and uses of
telecommunications in rural areas.

After five years of fieid experimentation, what has been learned?

Although a proven technology and means of communication in the United States,
teleconferencing was untried in the Third World. The RSP Projects introduced tele-
conferencing to rural and remote environments, where the telephone had arrived only
recently. In 1982 the research questions were: Could the technology withstand the rigors
of the environment, the deficit of resources, and the paucity of skilled telecommuni-
cations technicians? Could the technology be adequately transferred to ensure long-term
operation and efficient use of the teieconferencing networks? Would it be an effective
development tocl? What were the most appropriate applications? Would it offer an
affordable, cost-effective solution to development problems?

Telephone technology can be made to work reliably in the developing world. In
Indonesia, the |5-site audioconferencing network performs at 98 percent technical reli-
ability; in the West Indies; the network successfully delivers all but 10 percent of its
programs; in Peru, less than 4 percent of scheduled transmissions were cancelled because
of technical problems. And, since 1985, both the Peruvian and Indonesian earth stations
have provided 365 days of service. This high rate of reliability was accomplished by
selecting simple and sturdy equipment, making certain equipment adaptations, and de-
veloping many innovative solutions to overcome the typical LDC problems of line noise,
erratic power supply, tropical heat and humidity and equipment shortcomings. These
challenges resulted in new network configuration and equipment designs, such as:

e the design of a small, solar-powered earth station for rural use;
e the first-time use of a 6-meter earth station with INTELSAT domestic service;

107


http:hutnid.ty

o satellite bridging to conserve channel use;
® anetwork "gating" system to reduce line noise; and
¢ auxiliary power systems to compensate for brown-outs and black-outs.

The RSP experience has proved that users and telecommunications authorities can
work together. Teleconferencing service can be integrated into regular telephone ser-
vice delivery, and telecommunications authorities are willing to work with users to
provide service once they understand the technology and its application. Nor are they
insensitive to the developmental benefits, as evidenced by their willingness to reduce
tariffs,

Yet, not ever,thing was successful. The telewriters used for both the SISDIKSAT
and UWIDITE Projects proved disappointing in their performance; the radio links in Peru
did not reliably support telephone and teleconferencing service., And the RSP learned
that the human system was more liable to break down than the technical one. Both
training and practice were needed before there was any certainty that participants and
presenters would regularly attend the teleconferences, that materials would be prepared
and presented on schedule, and that the telecommunications authorities would not inex-
plicably turn off the earth station in the middle of a conference.

For true technology transfer to occur in the developing world, new and appropriate
training and management procedures must be developed for even the most "old-hat"
technologies.

Telephone technology can answer development needs. It can support a variety of dis-
tance education programs, facilitate management practices, and fulfill essential infor-
mation needs. In Peru, business use of the telephone system exceeded average use by
24 percent, supporting commercial development in a rural region,.

As evidenced by the RSP pilot projects, teleconferencing is versatile: it is equally
appropriate for delivering university courses, in-service training, health campaign co-
ordination, medical consultation, and management cc ferences. [t CUts across sector
boundaries: university students and field workers, physicians and rural health care work-
ers, teachers and agricultural extension agents can all benefit from teleconferencing.
Yet, over the course of the Program, a clear _attern has emerged. Rural and isolated
people place a premium on training and skills upgrading. In-service training is by far the

Teleconferencing is an effective and popular means of instruction. Each project has
added sites and expanded classroom facilities to accommodate high attendance and
demand. In Indonesia, it was not unusual for a site to have 100-150 students attend a
single class. Special UWIDITE and RCSP programs often attracted large segments of the
community, as well as the usual targeted participants.

The teleconferencing programs also achieved high "penetration" within the sectors:
in the Wes. Indies, over 500 health professionals followed a single course; in Peru, over
80 percent of the field workers in the region participated in the teleconferences.

Satisfaction with the communications medium--essentially two-way voice com-

munications--was expressed by the users. In Indonesia, for example, 74 percent of the
students indicated that they learned especially well from the interactive question-and-
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answer sessions, which were a regular feature of the SISDIKSAT courses. While 67 per-
cent of the students thought they learned as much or more from the SISDIKSAT courses
as from their face-to-face classes, 95 percent of their local tutors believed the students
learned as much or more from the distance courses.

Participants from all three projects found the teleconferencing programs relevant to
their professional needs. The SISDIKSAT local tutors believed the distance courses and
training sessions improved their ability to teach similar courses themselves.

In Peru, 92 percent of the participants stated the teleconferencing programs helped
them do their jobs better. In fact, in 1985 over 300 teleconferences were organized at
field workers' requests.

This demand i, likewise evidenced by the 99 percent of the SISDIKSAT seminar
participants' request that additional seminars be offered. And in the West [ndies, the
University has decided that the UWIDITE Challenge Exam program is so successtul that
it will no longer offer face-to-face tutorials on the campuses.

Rural telephone service is affordable; teleconferencing is cost effective. In the rural
and sparsely populated region of San Martin, Peru, the telephone service generated by its
second year of operation sufficient revenues to defray ncarly 90 percent of annual op-
erating costs. And use continues to increase with the promise of increased revenues.

The pilot projects hav:: demonstrated that at marginal costs--as little as $6,000 per
site and 560 per hour--the telephone can be transformed into a powerfur development
tool through the addition of simple audioconferencing equipment. The investment re-
turns are great in terms of human resource development and improved institutional
effectiveness. A teleconferencing network can elirninate costly travel expenses asso-
ciated with training and administrative cornmunications. In the UWIDITE Project, it was
found that a one-week face-to-face seminar for 30 people from several islands would
cost $19,000; using the teleconferencing network, the same seminar would cost only
$6,000.

The opportunity costs incurred when an already difficult-to-replace professional is
pulled from the urgent demands of his job to pursue training can be largely avoided by
delivering the same training to his work place over a teleconferencing network, In Peru,
the RCSP network has reached over 1,100 trainees in the health sector with in-service
training.

Finally, a teleconferencing network's ability to maximize resources to reach a
greater number of people has significant cost ramifications. Over the SISDIKSAT net-
work, course delivery costs S$11/course/student versus $64/course/student for the visiting
professor program.

The research results of the AID Rural Satellite Program clearly show that tele-
communications can be beth a practical and effective means of meeting a number of
important development needs.

The ultimate outcome of the Rural Satellite Program is that the experience and
knowledge now exist to provide a sound foundation for others interested in establishing
innovative uses of telecommunications. ([t signals the beginning of a global effort to
bring educaticn, training, and information to more and more peocple at lower costs. It is
hoped that, based on the experience of the Rural Satellite Program, others might benefit
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The concluding section presents a few of the "how-to" lessons learned in the course
of project implementation.

110



LESSONS LEARNED

The Rural Satellite Program promotes an innovative idea; its pilot projects were the
first efforts in testing the technology/methodology developed under the Program. Estab-
lishing a rural telecommunications network requires tremendous effort; establishing a
distance instruction program in the developing world, where the vicissitudes and vagaries
of the climate, environment, and infrastructure make daily life a challenge, at times
approaches the overwhelming. Over the past five years, a tremendcus amount has been
learned about the planning and implementation of satellite-based projects, from the
minutia of equipment procurement and technical design to the grander theories of dis-
tance education and developmeni. The basic tenets of any development project about
the need for strong institutional support, sound management, and dynamic leadership are
equally important for a telecommunications-based project. The following are some of
the lessons from the AID Rural Satellite Program.

TECHNICAL

e Everything takes more time than anticipated. The planning of a rural system,
purchase of equipment, shipping, testing, installaticn, and initial shake-down period can
take several years. The basis of a sound technical plan is an accurate initial baseline
survey of the existing resources and, in the case of an audioconferencing network, the
telecommunications system itself. Pay particular attention to the quality and stability
of the local lines. The 44,600 miles up to the satellite and back probably wili be less of a
problem than the last mile of cable that links the classroom to the satellite network,

e I[n planring rural telephone systems, do not underestimate the tremendous pent-up
demand for service. After three years of operation in rural Peru, telephone usage still
has not leveled off, but continues to grow despite the initial high rate of usage. The
design of rural systems should be flexible to allow expansion of channel capacity in
response to user demands. Heavy usage will take its toll on the subsystems, such as
power; therefore, generators and related equipment should be able to withstand excep-
tional wear-and-tear.

o Audioconferencing is the true "workhorse" of a teleconferencing network. Two-
way voice communication is teleconferencing's most important feature and key to effec-
tive instruction and discussion. Although the functions of supplemental equipment--
telewriters, facsimile, etc.--are fascinating and seern to border on the magical, they will
only enhance the audio component, not replace it.

e Make every effort to field test electronic classroom equipment before committing
to a bulk purchase. This is particularly important for the more demanding graphics
equipment, such as telewriters, slow-scan video, and microcomputers. Also remember
that good performance with a two-site linkage may not extend to multiple sites. Because
of project deadlines, the RSP did not field-test the experimental Aregon telewriter
equipment in Indonesia. Had it done so, the purchase never would have been made.

@ In choosing equipment, start simple and make it more complex only if the staff,
time, money, and skills are available to support it. The capabilities of the equipment, of
course, should correspond to the needs of the activities and staff who will be using it.

111



One of the Program's main technical problems has been with the highly complex and deli-
cate graphics system that has been subject to hardware problems, interference from poor
quality lines, and lack of Proper maintenance and operation procedures. Problems with a
secondary but glamorous piece of equipment can create a negative attitude toward the
entire system, even if the basic audio system is functioning well. The idea of teaching
with a solely audio system worries instructors; initial planning surveys find most teachers
stressing the absolute need for graphics equipment. These statements should not be
taken at face value. Close observation of regular face-to-face teaching methods should
be made. [t could reveal that visual and printed materials are not a fixture of regular
teaching practices--as in Indonesia--and the need for graphics is not as immediate as
perceived.

e Technology-based projects generally start off with the good intention of avoiding
concentration on the hardware at the expense of the software.” When the inevitable prob-
lems occur during testing and installation, all attention becomes riveted on "getting the
thing to work" and less priority is given to the actual activities that will be undertaken
when the system does work. It is also unfortunate that funding is often more easily found
for the purchase of new equipment than for the operation, maintenance, and repair of
existing equipment. However, this "actuality” does not lessen the very real need for
ongoing support of the technical system. As the foundation of the programming activi-
ties, its reliable performance is essential. "Economizing" in this area can cause funda-
merital problems. The program's technical systems require more manpower than spare
parts, a requirement more easily met in the developing world,

PLANNING

e Include the telecommunications authorities in all technjcal planning steps and in
all technical training efforts, Although PTT personnel may not be familiar with new
earth station designs, their participation is integral to later operational success, and they
bring valuable experience to the design process. Even if the telecommunications author-
ity is not responsible for operation and maintenance of the teleconferencing equipment,
its staff should be included in lraining programs to ensure that they understand the
equipment interface and fransmission system requirements.

® Accurately assess the stages of growth and maturity of the user institutions
before creating an implementation plan. A major challenge of the Indonesia Project has
been to reconcile the actual educational practices of the universities with the raguire-
ments of distance education. Do not assume that the basic pedagogical methods of
higher education in the developed world are in place in the developing world. In Indo-
nesia, particularly, SISDIKSAT found itself grappling with such basics as getting the
instructors to come to class regularly and ascertaining whether texthooks actually ex-
isted and if they were in a language the students could understand, before focusing on the
more "esoteric" needs of distance education such as course adaptation, study guide
development, and interactive teaching techniques.

@ Do not assume that an existing institution or association of institutions implies
common needs _among its members. Nor should need be confused wiih demand. In the
Peru Project, it was originally anticipated that the Lima-based ministries were eager to
communicate with field personnel in facilitating administration and management. Al-
though field workers were enthusiastic, central ministries were reluctant to avail them-
selves of a two-way network whereby field personnel could respond to and question
central policy,
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© Do not assume standard administration practices or structure are present at all
participating institutions. A continuing management probiem for SISDIKSAT has been
the lack of standardization among the universities which causes conflicts in essentials
such as semester start-up, testing, etc. Further, the management needs of the distance
teaching program may he incongruent with management practices of the institutions.

IMPLEMENTATION

o Although telecommunications can provide a reliable link between members of a
group, it does not solve any existing problems of the coordination and organization of
that group. It is a major task for SISDIKSAT to get Il universities to agree upon pro-
gramming. The RCSP could not overcome the shortcomings of sector organization, as
evidenced by the agricultural sector. A strong organization is needed at the center of
the network to coordinate, mediate, and implement the proper policies and procedures
that will ensure a sraonth-working, highly efficient telecommunications network. This
requires officially mandated authority, strong and competent leadership, and--very
important--readily accessible budget.

® A strong management structure is essential to a successful teleconferencing
project. The scope of the project must not be underestipated; it links several sites and
diverse institutions, and entails both the operation of a technical network and program
developinent. Well-organized reporting procedures and sufficient staff are necessary for
such a complex activity, Although core management staff need not be numerous, it is
recommended that they be assigned to the project on a full-time basis. Project manage-
ment is a full-time job.

e Central management staff needs ready access to a discretionary budget, These
"liquid” funds will provide for emergency repair visits, component purchase, materials
production, etc. Ability to react quickly is central to effective operations of a tele-
conferencing network. If the permission to purchase a $20 box of fuses must pass
through the bureaucratic approval process, it is fairly certain that network operations
will be undermined.

o The introduction of an innovative system does not automatically mean that the
users will adopt innovative ways of utilizing such a system. A major effort must be made
to get users to take advantage of the new capabilities and limitations facing them. You
have to work for incremental change. Faculty members who have been lecturing for
years will not immediately see that it is more effective if periods of [0-15 minutes of
lecture are interspersed with interactive periods that involve the students. Providing
users with a telewriting/graphics capability does not automatically ensure that they will
use it or use it well. There must be staff members trained in interactive audioconfer-
encing who are available to work with users of the systems and gradually get them to
expand and improve the ways in which they use the system's capabilities.

# Preparation of support materials is one of the most important elements in dis-
tance instruction. Nearly all pilot project participants cited support materials as an
influential factor in their learning, acceptance of distance instruction, and attendance.
In itself, this is not surprising because support materials are a standard feature of face-
to-face instruction. In a distance teaching milieu, however, they can pace learning, give
a visual aspect to an audio presentation, and provide a central focus of attention in the
absence of the presenter himself.
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& Preparation and distribution of support materials are two of the biggest problems
for management staff. Materials preparation takes time and work. Often presenters are
resistant to preparing materials for their lectures, assuming that a lecture and discussion
are enough. In fact, some UWI professors termed support materijals as tantamount to
"spoon-feeding." In general, however, those teachers who prepare materials for their
face-to-face classes are not reluctant to develop materials for their distance classes.

Timely distribution of materials depends on early receipt from developers to allow
time for distribution to the distant sites in areas where postal service is neither quick nor
reliable. Because funds are often lacking for reproduction by central management,
procedures must be established for local reproduction, possibly charging students a ma-
terials fee.

® The presence of a local tutor greatly enhances student acceptance, attendance,
interaction, parfticipation, and, by _extension, learning, Less mature or less motivated
learners, i.e., undergraduate students, appear to benefit from tutor presence. Both
UWIDITE and SISDIKSAT now nearly always use local tutors.

e Diplomas and certificates of attendance serve 4s inexpensive, but effective,
incentives and reinforcement to teleconierence participation in non-degree distance
programs. These documents are means by which professionals can show they have pur-
sued additional in-service training even if formal professional or academic certification
Is not awarded.

® A picture is not always worth a thousand words. Graphics equipment must be used
effectively to justify the investment. Sending meaningless pictures or images over the
network will not enhance communication or learning. The use of graphics equipment
must be carefully planned. Comprehensible diagrams, etc. are best prepared in advance
and then integrated into presentations.

Two-way, telephone-based communications networks can benefit rural institutions
and users by providing access to expert resources, quality training, new technologies and
methodologies, and scientific rescarch, among other uses. They provide a means of com-
munication with policymakers, a chance to ask questions and discuss problems, and an op-
portunity to participate in the decision-making process.

Communications support projects that are truly effective, however, must be based on
thorough analysis, sound design, and realistic expectations. Technical networks must he
integrated into institutional cperations and supported with user and operator training. A
state-of-the-art technical netwcrk alone does not ensure that desired benefits will ac-
crue. It is the usefulness of prog-amming and the suitability of applications which will
determine the communications support project's impact on development. A network that
fully satisfies important communications needs will prove to be well worth the invest-
ment.
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AID RURAL SATELLITE PROGRAM PUBLICATIONS

This report is one of a monograph series, "Telecommunications and Rural Developrnent,"
prepared for the AID Rural Satellite Program by the Academy for Educational Devel-
opment, including:

e An Overview of the AID Rural Satellite Program, Tietjen, K.

o The Design and Installaticn cof Rural Telecommunications Networks: Lessons from
Three Projects, Goldschmidt, D., Tietjen, K., and Shaw, W. D.

e Distance Educaticn via Satellite: A Case Study of the Indonesian Distance Education
Satellite Sysiem, Shaw, W. D.

® An Analysis of the Cests and Revenues of Rural Telecommunications Systems,
Goldschmidt, D.

¢ A Handbook for Planning Telecommunications Support Projects, Tietjen, K.

Also included in the series is a report prepared by Florida State University:

e An Evaluation of the Peru Rural Communications Services Project, Mayo, J., Heald,
G., Klees, S., and Cruz, M.

Other Rural Satellite Program reports available are:

e Telecommunications Services for Agriculture and Rural Development: Experiences of
the AID Rural Satellite Program, Stahmer, A.

e Telecommunications Services for Health Care: Experiences of the AID Rural Satel-
lite Program, Stahmer, A.

@ Telecommunications for Higher Education, Tietjen, K.
e Peru Rural Communications Services Project: Final Field Report, Medrano, L.

o The University of the West Indies Distance Teaching Experiment: A Case Study,
Stahmer, A., and Lalor, G.

e Teaching Via Satellite: An Audiocconferencing Guide, Shaw, W, D.

e Institutionalization of Three Telecommunications Development Projects, Calvano, M.

Copies may be obtained from:

Dr. Clifford Block Ms. Karen Tietjen

United States Agency for International AID Rural Satellite Program
Development Academy for Educational Development

Bureau for Science and Technology 1255 23rd Street, N.W.

Office of Education Suite 400

Washington, D.C. 20523 Washington, D.C. 20037

U.S.A. U.S.A.

(703) 235-9006 (202) 862-1900
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