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gramme in a central computer in the city.

Despite the success stones, major technical,
financial and educational problems must be
solved before computers can play a significant
role in Third World agriculture. In the short
term, an increasing volume of work will be
turned over to computers in government
farm surveys, food policy planning and
regional agricultural services.

"X versatile package of inter-related com-
puter programmes for farming is the Scapa
system (Systems lor Computer-Aided Agri-
cultural Planning and Action). Produced by
the UK's International Computers Limited.
il is being used in two areas ol Malaysia.

Based on data collected from local farms,
printouts are available to guide farmers step-
by-step to grow rubber more efficiently in 16
different combinations with other crops. The
programme also gives progress reports and
other services including information on farm
sales and listing of inputs.

The computer is also being deployed in
cattle management. An example is the Daisy
programme, run by the department of agri-
culture and horticulture of the University of
Reading. UK. For a fee. farmers are given
personal advice on how best to look alter
their cattle operation. In one case, better
doctoring of cattle feed saved a farmer with
500 cows'USS4.200 a month.

A Reading veterinarian package called
Panacea is* being used in Kenya to programme
the dipping of animals. After a year of
operation, tick fever outbreaks have been
reduced. The programme is also being used
in northern Colombia tor livestock produc-
tion surveys and to combat cattle disease.

Large-scale agricultural development pro-
jects in Third World countries will depend
increasingly on computers io handle payrolls,
budgets, inventories, and to plan, manage
and evaluate projects.

A pioneering effort in this field is the
Ayangba agricultural development project
in Benue state, Nigeria. Ayangba. one of
several government-run projects for rural
communities, covers everything from farming
torond-buiiding. Based on surveys, computer
programmes are written to calculate field
sizes, crop yields and patterns, labour input*
and five-\e'ar cost tables for the project.

While these early forays into a compara-
tively new area appear to be proving their
worth, largescale implementation in the
Third World faces major obstacles: limited
choice: a severe shortage of local technicians
and programmers; inadequate data gathering
and programming.

However, optimists forecast the computer's
agricultural role will grow as the hardware
gets cheaper and more powerful, databanks
multipK and the advantages of computer
farming boost demand.

Maria Elena Hurtado

rigid.There issomedisposition tore-examine
the role of ihe state in economic life. Some
governments have been strengthening their
fiscal and monetary systems.

The suitability of economic policies is
necessarily influenced by the manpower and
institutional resources available for their
execution. A number of the weaknesses
identified are grounded in the inadequacy of
these resources in most African states. Policy
improvements must be chosen with these
constraints in mind — a factor which points
generally to less extensive and less complex
stale intervention.

However, economic development may well
not be the overriding policy goal: government
objectives may be quite different — "nation-
building'; the imposition of a religion or
ideology; the consolidation o( power: com-
munal or personal enrichment.

The ministerial corruption that is so widely
complained about by Africans is particularly
potent in undermining governmental legiti-
macy. Sometimes lacking secure popular
support or even a legal basis, governments
are often preoccupied with their own security
and with buying off special interest groups
— in the barracks, commerce and industry,
the parasuttals and the parliaments. The
reform of economic policy lacks friends in
high places and the attempt peters out when
it "begins to hurt the influential. In some
countries political reform is a prerequisite
for policy reform.

Tonv Killick

economic coherence. The consequences have
often included high production costs, as
illustrated by the failure of most industries in
Africa to make inroads into world markets.
[Africa's share in world exports of manufac-
tures is not only liny —about a third of one
per cent — but has declined, while the shares
of Asia and Latin America have been rising.)
Poor export performance has. in turn, led to
a loss of dynamism, so that the pace of
industrialisation has slowed.
* Again related to the issue of urban bias.
"Member states have not usually accorded
the necessary priority to agriculture . . ." in
the words of the Organisation of African
Unity. This failure has been marked by large
net outflows of resources from the rural
economy, by insufficient price incentives, by
weak supporting services in the provision of
inputs and training, and by inadequate
research efforts. Il has led both to declining
shares on world primary product markets
and falling per capita food production at

• Governments have neglected the task of
shorter-term economic management. This
has aggravated balance of payments weak-
nesses and. in a sizeable number of cases, has
resulted in rapid inflation. All too often.
policies have had an anti-export bias — lor
example, through the taxation of export
commodities and over-valued currencies. In
some cases, large external debt burdens have
been accumulated in an unplanned manner,
indeed olten without any clear idea of the
overall scale of obligations being incurred.
Budgetary discipline has weakened. Credit
creation policies have sometimes been
muddled or misguided.

Manv would also agree that:
a Governments have expanded the role of
the public sector beyond its capacity for
tolerably efficient levels of operation, because
of severe manpower and institutional
constraints;
a Governments have been damagingly ambi-
valent about the role of the private sector
generally and of foreign investors in
particular: and
a There has been a no less damaging ambiva-
lence towards rapid population growth, so
that there is still scarcely a country in sub-
Sahuran Africa with an effective population

On the first si\ propositions, consensus
mighi break down m their application to
particular cases and in the design of corrective
measures. In addition, economic policies
have been changing in Africa, partly because
of the severe economic dill icul ties of the last
two sears, and under pressure from the IMF
and World Bunk. There is now greater
recognition ol the dangers of neglecting
agriculture and of the key importance ol
smallholder cultivation. Altitudes to the
exchange rate are tiradualK becoming less

Seeds and
microchips
For the small farmers of developing

countries, the computer as primary tool
of agricultural efficiency isa distant prospect.
But the microchip is alreadv making its
impact in the grain fields and rice paddies,
boosting yields dramatically by calculating
how growers can optimise crop strategies.

In China's Hunan province, rice farmers
have increased yields by at least 50,000 tonnes
on 260,001) hectares of land. Information on
optimum times for planting, fertilising,
weeding and harvesting is obtained from the
local computercenire. All the peasant farmer
has to do is supply information about specific
conditions on his land. The computer pro-
vides a production plan laid out in simple

In Venezuela, peasant farmers linked to a
pilot computer project are reporting wheat
and maize yields up by 25 per cent. Terminals
in each village are hooked up to the pro-
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Low-cost satellite to link villages^
By Alice Gerlach and Gary Garriott ' •

Experts from around the world
met in Paris on February 23-24
to discuss ways to apply new
microelechronics technology to
development. The conference,
entitled "A Speculation on the
Barefoot Microchip: Communica-
tion at the Village Level,"
was sponsored by U.N. Develop-
ment Forum.

VITA announced at the con-
ference a pioneering plan to
bring satellite communications
to less developed countries at
low cost. Working with the Ra-
dio Amateur Satellite Corpora-
tion (AMSAT), VITA proposes to
launch a low-earth orbit sat-
ellite to demonstrate a tech-
nique of sending and receiving
technical information for a
fraction of the cost of using
geo-synchronous satellites,

VITA Deputy Executive Direc-
tor Alice Gerlach and Techni-
cal Adviser Gary Garriott un-
veiled the plan in a paper en-
titled "Low-Earth Orbit Satel-
lites: Communication on the
Cheap," A condensed version
of the paper appears here:

The microelectronics revolu-
tion has begun to make rapid
changes in the ways informa-
tion is collected, stored,
manipulated, and transferred,
as well as in the value of in-
formation itself. Less devel-
oped countries (LDCs) are in-
creasingly aware that they
must participate in these rev-
olutionary technologies or be
left even further behind.

Particularly important is
the potential of communica-
tions using advanced digital

techniques to make available a
great variety of services that
could substantially improve
resource accessibility for the
poorer countries. As micro-
electronics expert Juan Rada
writes, "Data, information and
a new productive infrastruc-
ture should benefit not only
the few; we cannot have a
world divided between informa-
tipn 'poor' and 'rich.'"

Indian space scientist Yash
Pal puts it this way:

"A framework for a new glob-
al information system can be
developed... A remarkable lib-
erating quality of the present
technological age is that in-
dividual components of tech-
nology—either existing or
possible—can be put together
in an infinity of ways, some
of which can...definitely im-
prove man's quality of life."
There are increasing pres-

sures on the agricultural, so-

cial , economic, and political
systems of LUCs due to expand-
ing populations, high energy
costs, and environmental deg-
radation. At the same time,
there also is a tremendous
growth of information avail-
able on agricultural systems,
renewable energy technologies,
medium-scale industrial equip-
ment, and small- to intermedi-
ate-scale technology to solve
many of these problems.

However, LDCs face great
problems in getting this in-
formation to entrepreneurs,
peasant farmers, and others at
the micro level. Time, funds,
personnel, and other resources
often are too limited to make
the needed technical informa-
tion available to users when
project momentum is high.
Poorer nations also have much
less access to information on
development resources.

There is an urgent need to

VITA's Alice Gerlach and Gary Garriott at Paris conference,
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To answer the requests, VITA
uses i t s extensive in-house
library resources, i ts world-
wide network of more than
4,000 VITA Volunteer experts,
a paid technical staff, docu-
ment exchange agreements with

volunteers only a few days to
prepare a response, the postal
delay in sending letters back
and forth may be as long as
three or four months, if the
mail is received at a l l .

These delays in correspon-
dence can be cr i t ica l . Enthu-
siasm and resources may dimin-
ish if project planners must
wait for the information they
need. Also, technical solu-
tions often require a dialogue
rather than a single question-
a nd-a nswe r eyele.

That is why VITA has in
recent years begun to explore
different ways to use elec-
tronic media to communicate
technical information to LDCs
more quickly. For example, i t
has been working with the
Voice of America to broadcast
shortwave radio programs about
different technologies. It
has also supported a weekly
ham radio net for amateur
radio operators to discuss de-

use new technology to develop
systems to improve the flow of
technical information both
within LDCs, and between LDCs
and developed countries.

VITA believes that faster,
cheaper, and more reliable
communication between techni-
cal information centers and
field personnel could expand
the capabilities of technical
advisers, agricultural exten-
sion agents, and other devel-
opment workers to an extent
unknown in the past. For this
reason, i t has begun to pursue
applications of advanced mic-
roelectronics and space tech-
nology to disseminate develop-
ment information to LDCs.

The new effort is a logical
extension of traditional VITA
services. During the past 23
years, VITA has provided cus-
tomized responses to more than
42,000 requests for technical
information, mostly from peo-
ple and businesses in LDCs.

'Less developed coun-
tries must participate in
these revolutionary tech-
nologies or be left even
further behind.'

more than 200 development
organizations, and more than
100 of i t s own technical pub-
lications.

Most of these requests come
to VITA as letters sent via
international mail. And there-
in lies the most difficult ob-
stacle to reliable service:
turn-around time. For while i t
generally takes VITA staff and

Advertisement

AIT Regional
Documentation

Center

programs, workshops, seminars and sym-
posia. The Center's main publication, the
quarterly JOURNAL OF FERROCEMENT,
has papers on research, development, appli-
cations and techniques. Other publications
include monographs, bibliographies, reports,
state-of-the-art reviews, a do it yourself
series, a slide presentation series and an in-
formation brochure, FOCUS (14 languages).

RERIC The Renewable Energy Resources
Information Center (RERIC) aims at answer-
ing renewable energy questions, with parti-
cular regard to applications in tropical
regions. The main topics covered by RERIC
are solar energy, bio-fuels, wind energy and
small-scale hydropower. The center's regular
publications are a quarterly newsletter
(RERIC NEWS) and the RENEWABLE
ENERGY REVIEW JOURNAL (two issues a
year,. THE RERIC HOLDINGS LIST and
ABSTRACTS OF AIT REPORTS AND
PUBLICATIONS are also issued occasionally,
as are other miscellaneous publications and
research reports.

For further information write to :
The Director
Library & Regional Documentation

A.I.T. G.P.O. Box 2754
Bangkok 10501. Thailand

ENSIC The Environmental Sanitation Infor-
mation Center (ENSIC) attempts to cover all
types of information related to rural water
supply and sanitation, low cost options for
disposal and reuse of wastes. The centre is
especially concerned to meet the informa-
tion requirements of developing countries in
the field of environmental sanitation. Regu-
lar publications are ENFO (a newsletter
published four times a year), ENVIRON-
MENTAL SANITATION ABSTRACTS
(three issues a year), ENVIRONMENTAL
SANITATION REVIEWS (produced about
three times a year), and ENSIC HOLDINGS
LIST (occasional!. Monographs in the form
of booklets and manuals are also issued occa-
sionally.

AGE The Asian Information Center for Geo-
technical Engineering (AGE) provides geo-
technical information to developing countries
through seven serial publications: AGE
NEWS (four issues a year), AGE CURRENT
AWARENESS SERVICES (four issues a
year), AGE RESEARCH REPORT HOLD-
INGS LIST (occasional). AGE JOURNAL
HOLDINGS LIST (occasional), AGE CON-
FERENCE PROCEEDINGS HOLDINGS
LIST (occasional). AGE DlGESTjthe printed
version of the AGE computerized data-base),
and AGE TAPES (containing all entries of
AGE DIGEST, Voli. 1-3).

sgLa*

IFIC The International Ferrocemant Infor-
mation Center (IFIC) collects and dissemi-
nates information on ferrocement technology
and its applications. IFIC also promotes the
transfer of the technology to the rural areas
of developing countries through training
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iVI has joined forces with
the Hadio Amateur Satellite
Corp. (AMSAT) to test the con-
cept. AMSAT is a nonprofit
scientific corporation founded
in the greater Washington,
D.C., area in 1969. I t fosters
international good will and
cooperation through joint
technical experimentation and
study of space communicat ions
technology.

Radio amateurs throughout
the world participate in these
activities on a noncommercial
basis. AMSAT has been respon-
sible for the successful
launch of three satell i tes in
the OSCAR series (Orbiting
Satellite Carrying Amateur
Radio). I t currently is in-
volved in the "Phase III"
project, which will provide
long-life communication space-
craft at near-synchronous or-
b i t s . Phase III is scheduled
for launch in early 1983, more
than 20 years after the f i rs t
OSCAR was launched.

AMSAT plans to launch a
packet radio satel l i te (PAC-
SAT) in late 1984 or early
1985. I t is working with VITA
to use this satel l i te for de-
velopment purposes.

The two organizations hope
to design PACSAT as a proto-
type of a new class of satel-
l i te service. They will use
digital packet processing
techniques with a worldwide
store-and-forward message cap-
ability to produce the "flying
mailbox" system described

Such packet radio systems
are ideally matched to the
transfer of development infor-
mation. For one thing, large
numbers of stations can share
a common facility, using pack-
et networking techniques to
merge several sets of users
simultaneously. All the users
keep on the same set of chan-
nels, which makes full use of
the radio spectrum. Thus, the
tota 1 number of stations—and
the cost—is reduced.

/elopment issues and technolo-

in addition, VITA helped

arrange about 20 audio tele-

conferences on renewable ener-

gy topics with user groups in

the South Pacific, using the

PEACES AT network on the ATS-1

satel l i te of the U.S. National

Aeronautics and Space Admini-

stration (NASA) .
These initiatives have been

fruitful. But they leave un-
solved the fundamental problem
of providing technical infor-
mation in response to a speci-
fic question quickly without
prohibitive telephone, telex,
or satel l i te costs.

A recent workshop on comput-
er-based conferencing systems
for LDCs identified a possible
solution: asynchronous commun-
ication via a low-earth orbit
sa te l l i te . Amateur radio
groups in the United States
have been using such satel-
l i tes for years.

A low-earth orbit satell i te
in such a system would act as
an inexpensive flying mailbox.
A user in Country X would beam
up a message from an inexpen-
sive ground station, using
low-power transmitters and a
simple antenna system. The
satel l i te would pick up the
message through narrowband
VHF/UHP transceivers. As i t
flew to other parts of the
world, i t could beam down the
message to a ground station in
Country Y.

The satell i te would move in
a sub-synchronous orbit, trav-
eling over different parts of
the earth during the day. I t
would appear over a given
earth station at the same
times every day. Thus, the
ground station in Country X
might send and receive mes-
sages at, say, 8:30 a.m. and 6
p.m. every day.

Such a system would enable a
user to send a technical ques-
tion to VITA or some other
center, and receive a detailed
answer the next day.

Microcomputers

for development

I am assisting VITA as it
makes available practical soft-
ware packages for use in de-
veloping countries. Interested
in participating? I'd like to
know about your back-
ground, and about hardware
or software you have or
might be able to develop for
Third World countries.

VITA Volunteer Ron Swenson
777 North First Street, Suite 600
San \ose, California 95112 USA
Tel: 408475-7247

MASTER'S PROGRAM IN

INTERCULTURAL
MANAGEMENT

, International Human Service
Management for careers in inter-
national development, refugee re-
settlement, disaster relief.

• Intereultural Advising and Training
for careers in international person-
nel work, intereultural training,
foreign student advising.

• Community Service Management
for careers in private and govern-
mental agencies in multicultural
environments in the U.S.

Experiential graduate program
begins September and February
and can be completed in 14 months.

THE SCHOOL FOR
INTERNATIONAL TRAINING

of The Experiment in
International Living

Upton 304-2
Brattleboro. Vermont 05301

(802) 2577751
(Accredited by the New England Associa-
tion of Schools and Colleges!
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A second benefit of tht
shared channels is that users
can find one another easily.
They do not need to sea r ch
across a wide fr eguency band.
A third benefit is that trans-
missions are reliable. The
system checks the integrity of
data arriving at each destina-

The PACSAT system has the
principal advantage inherent
in a l l satel l i te communica-
tions: rapid access from any
point on earth to any other
point independent of land-
based telecommunication sys-
tems. I t could be used for
worldwide technical informa-
tion transfer, as well as for
disaster relief and emergency
coraraun ica t ion.

However, PACSAT would be
far cheaper than satell i tes in
geosynchronous orbits. i t
would use low-cost and rela-
tively unsophisticated ground
station technology while s t i l l
providing reliable, high vol-
ume information transfer.

Advertisement

. As planned by VITA and AM-
SAT, the PACSAT system would
connect a gr id of ama teur
radio ground stations and
ground-based networks world-
wide (see ar t ic le , facing
page). The network would in-
clude LDC technical documenta-
tion centers, remote develop-
ment projects, non-government-
al agencies, private voluntary
organizations (PVOs), etc .

VITA would be the main con-
trol station for the informa-
tion experiment. It would re-
ceive questions from and sup-
ply information to the ground
stations. The system would be
managed jointly by VITA and

The two groups already have
begun design work on the PAC-
SAT system, with VITA provid-
ing limited ini t ia l funding.
Additional funding will be ob-
tained from other sources. De-
sign, construction, testing,
and spacecraft integration
will take about 18 months.
Launch is pro j ec ted for la te
1984 or early 1985, with a
testing and demonstration per-
iod of two years.

The PACSAT concept is an ex-
citing attempt to put the lat-
est technology at the service

r Volunteer group
VITA is organizing a group
of VITA Volunteers to review
the technical design and
operational aspects of the
proposed PACSAT system. The
group will also advise the
project as needed.

Interested readers with
a background in computer
technology and communica-
tions should contact Dr.
Gary Garriott at VITA.

of the village. The microelec-
tronics revolution is upon us,
like it or not, and developing
countries must devise systems
such as this to exploit com-
puters and satellites in ap-
propriate ways. I
PACSAT offers speed, relia- j

bility, and a chance to avoid
the regulatory and economic
constraints imposed by systems
dependent on geosynchronous
orbital satellites. Above all, :

its extremely modest cost
might finally make it possible
for people in some of the
world's poorest, most remote
areas to get the technical in-
formation they need quickly to
help improve their lives.WANTED

We would like to buy any items that
you have for export.

Gifts, jewelry, art, etc. We are im-
porters, distributors and whole-
salers in the USA.

Please send pictures, samples and
prices to:

Julius S. Black Co.
P.O. Box 1278
El Cerrito, California 94530 USA

AMSAT members built this voioe-cirouit satellite for earlier
project. Radio group is working with VITA on PACSAT effort.
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Uses low-earth orbiting satellite

How the PACSAT system will work

fie will be about 30 pages of
requests per pass, and perhaps
200 pages of responses. The
VITA headquarters station will
handle about 100 pages of re-
quests from all stations per
pass, and transmit about 700
pages of information per pass
once the system is nearly ful-
ly subscribed.

The two-way nature of the
communications channel will
allow the stations random or
controlled access to send mes-
sages to specific stations or
the system in general. For
VITA's development information
exchanges, such messages gen-
erally will take the form of
technical inquiries and re-
sponses. Material might in-
clude charts, entire docu-
ments, graphs, and remotely
sensed imagery data.

In such a system, PACSAT
could be ordered by the ground
station to demand information
from the si tes, change command
sequences, or even reload new
experiments. Such flexibility
might prove very valuable to
developing countries, provid-
ing them with a low-cost means
for exper iraentation.

The satell i te itself will
carry twin repeaters, as well
as an on-board computer with
more than one megabyte of sol-
id state memory.

These repeaters will be de-
signed for integration into an
available spacecraft, although
there is an excellent possi-
bil i ty to construct a complete
spacecraft system exclusively
for PACSAT experimental use.
One of the two repeaters will
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amounts of data than the typi-
cal remote station. For this
reason, they will have facsim-
ile and hard copy facil i t ies
available to handle technical
inquiries from a variety of
development organizations.

There will be between six
and 20 remote ground stations,
each portable and capable of
operating with solar power.
The"y will use low-cost amateur

The heart of the PACSAT system
being developed by VITA and
AMSAT is a low-earth orbiting
satell i te that will cover the
entire globe. A launch into a
polar orbit provides the op-
portunity to sun-synchronize
the satel l i te , which means it
will appear to ground stations
at the same times at least
twice daily. Each station in
the system could communicate
directly with other stations
within common range of the
spacecraft, and store and re-
trieve messages.

There will be three types of
stations: control stations,
regional centers, and remote
ground stations. AMSAT will
operate the command/control
stations required _to control
the satell i te and experimental
package. VITA headquarters
also will have such a station,
serving as the principle in-
formation dissemination si te .

Each control station will be
equipped with a small personal
computer capable of acquiring
and analyzing telemetry data,
and of loading the satellite
and experiment processors with
new programs. The VITA station
will include larger disk drive
facili t ies for the necessary
on-line information storage
that remote stations will re-
quest. I t also will have fa-
c i l i t ies to provide print cop-
ies and facsimiles.

Three regional centers in
different countries will also
require on-line data storage.
They, too, will use small per-
sonal computers. These centers
will be requesting larger

HwA-1%*)

Cartoons by Kin Wmard

radio transceivers (transmit-
ter/receiver units) and sim-
ple, omnidirectional antennas.
Each station will require a
portable microcomputer with
cassette storage, and perhaps
a small video monitor.

Initial estimates suggest
that each remote station typi-
cally will generate about two
pages of requests per pass of
the satelli te, and receive
four pages of information. The
typical regional center traf-
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1 The process starts off with
j a perfect model that is sur-
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is then used to reproduce one
or more exact wax patterns,
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