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EXECUTIVE SUMMARY 

ming the past mnths, the Asociacion Emc@fica Costarricense has 
carried out a market study to determine the feasibility of establishing a 
Training Center for their C m p t e r  Department. The conclusions of the 
study are the follming: 

1. It is not feasible to try to cmpte with private sector firms already 
established in each country to give training in popular commercial 
software. The market in each country is saturated with courses at 
lmer prices than the ADC could offer. F'urthermore, organizations are 
not willing to send their staff out of the country for this type of 
training. 

Two courses which the ADC could develop and offer are in the use of 
SPSS and in demgraphy. Curiously, the course in the use of SPSS is 
given only in the universities, and is not offered on the open market, 
although we detected a demand, particularly in the quasi-public 
sector. 

2. This being the case, in order to expand its training capacity in 
computer-related fields, the ADC would have to focus on very 
specialized courses which take advantage of their institutional focus. 
This mans courses and applications specifically directed at family 
planning and demography, and probably implies that the courses be 
given infrequently and for a limited nu&er of participants. 

3 .  The principal market for courses and othex specialized assistance 
appears to be the other family planning associations in the region. 
The ADC presently enjoys the advantage in te.nrts of being mre 
developed in its ccanputerized infomtion systems. This advantage 
could translate not only in training courses, but also in technical 
assistance tamd establishing infomtion systems in the other 
associations. It should be s t r d  that this advantage m y  only be 
temporary in nature: if it is not actd upon during the next couple of 
years, the other associations will probably develop their uwn systems 
using othex sources of assistance. 

Also in mrt of this conclusion is the fact that two donor 
agencies, USAID and IPPF, are very in- in improving the 
infomtion system of the various associations. They could be willing 
to provide funds for training and follm-up. 

4 .  A s e c o w  market for services of the ADC might be Ministries of 
Health in Honduras, Guatemala, and El Salvador. Funds are available to 
support cuurse offerings in those institutions for which no local 
source of training exists. 

5. For the moment, the social security Sector appears to be very closed 
to possibilities for the ADC. 

6. There are few indications that external funds will be available to 
sustain a significant expansion of ADCgs training capacity in the 



medium and long term. Hawever, if the developnmt of a few specialized 
courses for a limited number of participants were feasible, a limited 
expansion, taking advantage of available space at the ADC, would be 
justified. 

7 .  One area of real potential for the ADC muld be in "desktop 
publishing.tt The ADC has all of the elements to be able to utilize 
this technology, and its intrcduction would not only result in a 
better quality of publications, but also establish the ADC as an 
e x p r t  in this field. This may also be one area where the ADC could 
cumpete successfully with the private sector. 

In response to these conclusions, we propose a program cmpsed of four 
canpnents. Belaw is a brief description of each one: 

Canponent 1: Developmt of New Courses. The two courses identified 
include one in the use of the SPSS program, and the other is 
in d(=KP=phy- 

Canponent 2: Creation of a Training Center. This would include the 
rendelling of the warehouse in oder to provide space for a 
roam to canfortably house up to four micm-amputer systems. 
Also included is the puchase of four system which could be 
expanded upon later if justified. 

Capnent 3: Direct Assistance to the other family planning associations 
in the region. Given the relatively advanced state of its 
information system, and the fact that the other associations 
are just entering this field, it would appear that the ADC 
could play a very useful role by taking advantage of its 
experience in helping the other associations. 'Ihis 
assistance muld take several forms, including courses and 
direct technical assistance in the establishmnt of 
information systems. 

Cmponent 4: Desktop Publishing. Another cmpletely new area for the ADC 
might be desktop publishing. 'Ihis possibility has a great 
deal of potential for many reasons. First, it would save 
considerable work in updating materials for cmrses, as 
well as inproving the quality and flexibility of the 
publications. 

At the same time, if the ADC is able to dwelop its ccRnbined 
capacity for editing and amputerized publishing, this area 
cauld g-te resaurces f m  contracted publishing, and 
training to other organizations, particularly the other 
family planning associations, in the establishment of their 

systems* 



The ~sociacion Demgnifica Costarricense (ACC) was established 20 years 
ago to back family planning and demgraphic activities in Costa Rim. The 
ACC has coontimated and pruvided logisticdl support in the importing and 
distribution of family planning materials to the nation's institutions, 
chiefly the Ministry of Health and the Caja Costarricense de Seguro Social 
(mS) . The ADC produces high quality materials prcsnoting family planning, 
dmcgraphics and education in general. It also conducts scientific 
research in family planning and demgraphics. Throughout its history, the 
ADC has demonstrated professionalism and maturity. 

To back all these activities, the ADCts Computer Center has developed a 
large n w  of caputerized infomtion system, which have resulted in 
an increasingly efficient utilization of technology. Some years ago, the 
ADC put together its own cmputer center, using a mini-cmputer to prccess 
materials distribution and accounting data. As a second stage in their 
infomtion system developent, data processing responsibilities were 
decentralized two years ago, and redistributed to the actual deparhents, 
with the backing and supervision of the Caputer Department. All the 
systems which had previously been worked on the mini-ccorpxter were 
transferred or convert& to accomdate utilization on micro-capters. 

Simultaneously, data processing capabilities are being q d e d  to cover 
all the organizationts needs. At this time almst all documents are put 
together via word-pnx=essor, many analyses are made using computer 
graphics, micm-amputers have been taken advantage of in processing 
research data, and there is continued expansion in the area of managerial 
and administrative control. A library management system is to be added 
soon. 

Another stage in their infomtion systems developmt which has been 
contemplated and planned is the introduction of a RED sys- to link most 
of the microl=canputers which are at the moanent functioning independently. 
The capabilities of the equipent and progranrs will be used mch more 
efficiently, and the activities of the different departments will impruve. 

With this change in technology and the decentralization ccmponent, the 
role of the Cmputer Center has undergone a significant change: users are 
responsible for-routine data processing and the Center can concentrate on 
systems developent and maintenance, assistance and training instead of 
data p?messing. 

Internally, the Ccanperter Center has conducted some 23 courses in various 
subjects related to the utilization of the progranrs currently in use. It 
has also received outside technicdl assistance, and the head of the center 
has participated, as an instructor, in the three computer courses at the 
University of Chicago. He periodically works with several family planning 
associations in the develcqnent of their information systems. At the erd 
of 1987, the ADC gave two ccanpPlter courses to persons frcnn a variety of 
Latin American countries. It should be noted that the ACC, in 
collaboration with the Costa Rican firm TECAPIEO, is at this time 
conducting a axrse in accounting and budgeting to persons fmm 15 
countries. 



As part of its mxdate to provide backing to family planning and 
d-phic programs, the ADC has been interested in taking advantage of 
its experience in the field of caputerized information systems to help 
other orqanizations and irdivictuals working in family planning and 
demcgraphics in the region. Although there are many organizations offering 
similar training programs, the ADC has the advantage of offering not only 
examples and exercises which are directly related to family planning and 
daqraphics, but also corrp?lete systems, developed and tested in these 
fields . 
To respond to the possibility of offering external training services, a 
project was initiated in September 1987 financed by USAIDt s Regional 
Office of Population for Latin America. The purpose of this project was to 
improve the ADCt s capacity to develop and sustain a financially 
self-sufficient training center. This center would provide training to the 
managers and achninistrators of the organizations involved in providing 
family planning services in the entire Central American region, in the 
appropriate uses and applications of micm-cmputers. It is hoped that the 
resulting im=rease in efficiency and effectiveness of mgement systems 
would thus incnase the effectiveness of family planning services in the 
region. 

The first step in this project was to conctuct a market study to determine 
the feasibility of establishing such a center, and if it did not appear to 
be feasible, to put tcgether a strategy to reach the final nbjective of 
using the ADC1s existing capabilities in the field of information systems 
to increase the effectiveness of family planning programs in the region. 
W s  report p m t s  the results and the conclusions drawn frm the market 
study* 

Any expansion which would support other sectors in Costa Rica, as well as 
other nations of the area, wcpild necessitate an expansion of the 
infra-structure of ADC. Additionally, the current training sewices of ADC 
would be insufficient if the role of the institution was eqmded; it 
would be necessary to contemplate a role for consultants ard 
technical assistance in the developnmt of these information systems. 

To determine the feasibility of ptting tcgether a pemment training 
center, a market study was conctucted in three countries: Costa Rica, 
Guatemala and Horduras. In each country, three aspects were investigated: 

1. Potential clients and type of service required, 

2. Which training services already exist in each country, in other words, 
the competition, 

Potential donors of furds for w r t i n g  a Training Center. 



A brief questionnaire was designed for each of these cmponents. These 
questionnaires were refined by the Research Division and the Cmputer 
Departmnt of the ACC after limited testing in Costa Rica. They were later 
used for data collection in each country. Sample f o m  can be fuund in 

1. To limit the cost of the study, all three cmponents were 
reseamhed simniltaneously. Ten days were scheduled to complete the 
interviews in each country. With such time constraints it was nat possible 
to contact all potential interviewees, but a sufficient amount of 
information was collected to be able to draw valid conclusions. 

Later the results were codified, entered into a data base, tabulated and 
analyzed by the ACC1s C m p d x r  Departmnt to put together this report. 

The team in charge of the study was ccarposed of a two-person core f m  the 
ACC1s q t e r  Department with the assistance of a consultant f m  the 
Family Planning Management Training Project (l?HvXI'). Additionally, l?HvXI' 
contractd twu persons to assist with the interviews and the ACC provided 
secretarial and technical support. 

The original -letion date for this study was January 1988, but largely 
because of a series of courses which the ACC conctucted, sponsored by the 
IPPF, it was not possible to complete the study until m y  1988. 

The f o m  were not taken to El Salvador, due to the fact that the local 
USAID office denied permission to cortiuct the activity in the given the 
period for security reasons. To partially make up for this lack of 
information, a number of telephone interviews were conctucted with 
Salvadorian residents with a great deal of experience in the field of 
family planning. 

Four main sectors were identif ied as being potential clients for training 
services: 

1. Private oqanizations aml associations working in the fields of family 
planning and damgmphics. 

2. The public sector, principally the Ministry of Health in each country. 

3.  The Social Security systems in each country. 

4.  ?he commercial sector in each country, which includes any orqanization 
or individual holved in the sale and distribution of family planning 
materials and services. 

To apdite the analysis, we will examine each sector individually. 



S E m R  I Family planning associations. 

In every country in the region, there is an institution similar to the ADC 
in ternrs of objectives, organization and size. At this time, each of the 
other institutions is in the initial stage of developing caputerized 
information systems. Each has acquired, or is in the process of acquiring, 
with externdl assistance, a series of micm-caputers, although none have 
very advanced software and none have trained their staff. 

Specificdlly, ASHONPIAFA in Honcturas has installed (but is not yet 
operating) a network of 7 IEPll system-2s centered on a micro COMPAQ. 
F'urtherm~re, they have an IEPll XT, a 20 x 20 Bernavill fixed disk (with 
20-megabyte cartridges), an Epson FX-286 printer (dot matrix), a Texas 
lhstnmmts laser printer and a number of voltage regulators, filters, 
UPS Is, etc. They acquired all this equipnent with the technicdl assistance 
of three different American cumpries contracted by USAID. The expxrience 
derived froan this assistance has been rather mediocre, as contact has been 
infrequent and follm-up irregular, and same of the consultants didnl t 
even speak Spanish. 

Actually, although ASHONPLAFA may have very impressive machinery, it is 
not used much at the moment. Until n m  it has mainly been used to process 
specific studies using statistics packets, and graphics to monitor certain 
aspects of their programs. Only one person has been put in charye of the 
system who has any previous experience with mqaters. 

A year ago another consulting f h  designed a new acmunting system for 
-A. At this time the system has been implemented manually, and 
they are quite interested in caquterizing it. To explore the possibility, 
a number of members of ASHONPIAFA1s staff attended a seminar by the IPPF, 
to analyze an accounting packet sold by a Cost Rican f a ,  TECAPEEO. 
-tly the program cauld be adapted to include the existing accounting 
system. If in the end they decide to buy the packet, the ADC and TECAPEEO 
will provide assistance with use and implmtation. Later, other mhles  
can be added such as accounts receivable, scheduling and issuance of 
checks. 

The training plan cdlls for putting together caurses internally for the 
staff in handling the more caarrmon software such as wod processing and 
Latus 123. They -are interested, hmever, in working with the ADC in tesnrs 
of organizing their v t e r  department and training in the use of 
specific administrative mdules. 

APROF'AM of Guatemala is in a similar situation to Honduras1 ASHONPLAFA. 
They have a rnnnber of including a m i n i  and several brands of 
mi-. The system are new and not well developed and training 
is required in the use of the more comon ccamnercial packets: Woxd 
Star/Wod Perfect (12 persons require train*), dBase I11 (8 persons), 
Lotus 123 (8 persons), Super Project (5 persons), and SPSS (3 persons). 

FUrtherm~re mnbersi of the APROFAM staff also attended the seminar which 
prmoted the accounting packet, and it is entirely possible that they will 
acquire it, in which case they would be needing the same kind of 
assistance as ASHONPLAFA. 



I n  tenm of cmputerization, APROFAM of E l  Salvador is even less 
developed. They are in the process of buying 5 micm-cmputers and 
receiving technical assistance f m  the resident consultant of an 
infornation systems project financed by USAID. Basic training is included 
w i t h  the pwchase of the harctware. The USAID consultant, however, did 
express interest in collaborating w i t h  the ADC, but a v i s i t  w i l l  have to 
take place in order to discuss details. 

W e  believe this sector offers many  apportunities to ut i l ize  ADC's 
services. Though it is a small sector, ccarrposed of only three other 
oryanizations, it is both the most accessible and the mst relevant. The 
fccus for this sector could be, beyoM caurses, the develqment of entire 
infornation systems. 

SECII3R I1 Public Institutions 

There is a v i n g  tendency in Central America to canputerize m y  of the 
functions of public institutions. M a s t  of these institutions are large and 
seymted; frequently they feature their  am canpter deparbunent. Much of 
the cmputer training is done internally. However, we presented in Figure 
1 a summary of the courses, and the number of participants who need 
training in those institutions for which internal training is not 
currently available. 

It can be noted that there is scare interest in learning abcut cammon 
software. In reality the numbex of persons who ought to receive training 
is much larger, but Figure 1 does not include those persons who w i l l  
receive internal training. 

I n  addition to this, in several cases interviews were  conducted w i t h  
several deparhents within one institution, and the r e su l t s  were added up 
on Figure 1. These numbe.rs shuuld not be interpreted as representative of 
all the persons who ought to receive extemal training, given that it w a s  
not possible to v i s i t  all the deparbmts of every institution. 

~n the case of El S a l ~ d o r ,  the Ministry of H e d l t h  is initiating its own 
amputerization program and w i l l  require substantial training. M o s t  of 
this training w i l l  focus on the use of m n  software and w i l l  be 
provided by local f i r m  and consultants. 

Anather important characteristic of public institutions is that they 
generally have limited budgets, especially to finance this kind of 
training. Huwever, most have access to external funds which could be 
utilized for this purpose. This w i l l  be discussed later. 

To summarize, although most of the training carried out by public 
institutions is done internally due t o  their  size, there are I1holesl1 which 
have to be f i l led one way or another. Unfortunately for the ADC, because 
these are state-run institutions, local contracting is preferred where 
possible. 



F'IGURE 1: PERSONS RGQUIRING O W S I D E  INmCI'ION 
m y  

IN-ON WRJ3 DBASE LMUS SMART MANA(;E. SPSS D m  
PW3CESS I11 123 PlMS. GRAPHICS 

Honduras 
Minis. of Health 7 5 

Minis. of m c .  

Office of 
Statistics 
andcensus 

SECmAN (Minis. 
of Pl-) - (Dept- 
of Water) 

Nat. Assembly 
of Wellfare 4 

Guatemala 
Minis. of Health 3 

Institu - of 
Statistics 
andcensus 

Costa Rica 
M i n i s .  of H e a l t h  . 

Institute of 
Soc. m a t i o n  
studies 

SECIDR I11 Social Security Institutions 

Interviews were cordmted with the Social security institutions in all 
three camtries visited. The Homhran Institute de Seguro Social is not a 
potential client, as they function only with main frame and m i n i  
-wt==- 
Until now the Costa Rican CCSS has mainly used very laqe capters, but 
they are consider- the plrchase of mic=ro-ccanperters to be used in their 
126 clinics and hospitals. Their policy on training is not very well 
defined, h t  given the characteristics of the institution, a nunker of 
probable alternatives can be -plated. 



First of all, the wter Deprtmmt usually develops its am 
applications. This tendency will probably continue, although there is some 
interest in specific packets such as T ~ t u s  123 and SPSS. Given the fact 
that they are thhkirq of training up to 600 persons, it would be logical 
for them to develop their crwn intend training program. On the other 
hand, there is a pref- to contract private f h  to carry out much of 
their wrk, lmt it is impmkable that any single finn would have the kind 
of established capacity to do this volm of work. 

We believe it is always possible that the CCSS wuld contract ccrlrrpanies 
like the AM3 to help with this enomnus task, lmt their expansion plans 
have barely begun to be formulated. The best that could happen in this 
case wuld be for the AM3 to have a specialty it wuld offer the CCSS in 
case they continue with this enormous caputer system developnent. 

The situation in El Salvador and Guatemala with respect to the Social 
Security systems is similar to that in Costa Rica. In the case of 
Guatemala, larye cmputers are already in use and they are thinking of 

mi-. No decision has been made, however, and none is 
apected in the immediate future. 

Seguro Social de El Salvador is at this time receiving assistance from the 
same consultant as the Ministry of Health. Apparently they are in the 
process of buying same miam-caputers. As in the case of the Ministry of 
Health, basic training is included in the pmchase of the equipent, but a 
visit is desirable to define the possibility of collaboration with the 
AM3. 

To summarize, we do not believe that this sector offers many possibilities 
for the AM3's services. It would be worth4le to stay in contact with 
the Caja de Seguro Social in costa Rica just in case a smdll opening does 
appear internally; haever, it is likely that most of their training will 
be done internally. It wuld also be useful to explore possibilities 
directly with Seguro Social de El Salvador whenever an opportunity should 
arise. 

S m R  IV The Private Sector 

A nmkr of private sector f h  having at least peripheral interests in 
family planning, demographics or health were researched. The sample 
obtained was not very larye, given that the other sectors and canpnents 
of the study received priority within the time limits imposed for data 
collection. We believe, however, that the sample is valid enough to give 
some indication of this sector's characteristics and to evaluate the 
possibility of the AM3's providing services to the sector. 

We visited same 20 f h  includix~ private hospitals, pharmacies, 
laboratories and other representatives of the sector. Of the 20, only 10 
had mi-. It would seers that at the level of smdll ccanpanies 
such as pharmacies, carputem are not yet widespread. 

Of the 10 firms identified as having micro-ccarpxzters, 3 conduct at least 
part of their training internally. The smdllest finn prariding internal 
training had staff of 65 persons, reinforcing the hypothesis that a 



significant number of pexsans have to be in need of training to justify 
i n s  training. 

Follawing this line of reasoning, the vast  majority of private finns such 
as pharmacies and clinics are smdll, and whatever training w i l l  be 
conducted via self-teaching or thmugh external caurses. In any case, the 
simple truth is that mi-- have not yet reached this sector. 

The following needs for external training w e r e  identified among the fFrnrs 
which f e a M  established mi-: 

This means there is a w t l y  a market for training in the use of these 
progranrs w i t h i n  the private sector. The key question, then, is whether the 
ADC can penetrate this market. 

One prablem which was identified was that w i t h  the exception of dEase I11 
and I&us 123, there is not much werlap of desired programs. There are, 
for instame, persons who w a n t  to learn word processing, but each capany 
tends to chose a different package. Among the nine potential clients who 
wanted training in word processing, there w e r e  four different packages. 

The same occurs w i t h  graphics and project mnagement programs. There are 
many different programs, each w i t h  its pros and cons, and for this reason 
it would be difficult t o  stimulate a course in any one program without a 
fairly broad user base. 

Findlly, althoqh they had a need for training, only 5 of the 10 firms 
w i t h  mi- had a training w e t .  We tried to identify the scale 
of these w e t s  for coming years, but predictably this information could 
not or wculd not be released. 

In the tm cases which responded to inquiries regarding amounts, they 
irdicated that they a d  have the equivalent of about US$1,300 per year 
wer the next three years. ?his is adequate for pruviding about one person 
per mnthvs worth of training per year, which does not represent a strong 
base for the ADC. 

We cam to the conclusion that generally the private sector is not a 
suitable market for the ADC. This conclusion was reinforced by findings 
f m  the second component of the market survey, the investigation of the 
competition. 



Iv. OClMFONENT 11: The Cmnpetition 

Included here was an investigation of the firms in each country presently 
offering c a p t e r  training, because the ADC, especially in the case of 
basic ccurses, would be conpeting in a free market. In the three countries 
we visited, 29 fims were identified as offering courses in the use of 
camercial mi- software. l&iitionally, 3 f inns in Honduras have 
branch offices outside the capital, in San Pedro Sula, and another 4 or 5 
companies offer training in El Salvador. 

The caurses offered are summarized in Figure 2. Froanthis table it canbe 
observed that the fims are quite evenly distributed among the countries, 
i.e. 9 to 10 firrrrs in each country offer basic ccsnputer training. 

The focus of the market can be deduced from the types of courses offered. 
The most popular progranrs are Word Star, Utus 123 and dBase 111. Another 
requisite for operating a a m p u t e r  is hawledge of the operative system, 
which is offered by 10 fims. We are hlined to think that in same cases, 
notions of the operative sys- are featured in the intrcductory course. 

Of course, each firm has developed its own courses, which accounts for 
disparities in the total number of hours for each type of course 
illustrated in Figure 3. In any case, it can be observed that the caurses 
are formulated in terns of hours, nonnally between 25 and 30 deperding on 
the firm and the course. 

Not immediately apparent in Figure 3 is the fact that almost all these 
wurses presume to serve a market of persons who are already working, 
distributing course work over several days a week in two-hour sessions, 
often times in the evenings after nonnal office hours. 

Also anitted frcnn Figures 2 and 3 are a nunber of courses identified at 
the cclmputer technician level. These tend to cover a nmbr of additional 
topics quite apart frcnn the use of the aforemntioned soitware, and 
schedules reach practically full-time levels for 6 to 12 months. Many of 
the firrrrs also offer courses in cap te r  prograrmning, but these were not 
included in this study. 

It can be concluded f m  this discussion that the market for basic courses 
in the use of e a r  software is already fairly well saturated in each 
country. 'Ihis not only makes it difficult for the ADC to compete locdlly, 
but also makes it unlikely that persons seeking this type of training will 
travel abroad to obtain it. 

Moreover, one should consider another factor which could influence the 
market: cost. In order to ccgnpare courses and prices between the three 
countries, we generated Figure 4 which demonstrates the range of prices in 
dollars per course per hour. For same reason, cost per hour is generally 
higher in Horduras than in Costa Rica and Guatemala. In any case, to enter 
the market, the ADC would have to offer courses at a competitive price, 
that is, depending on the course, approximately US$8.00 per hour. All this 
presumes constant quality standards, w h i c h  is probably not the case but 
which is not distinguishable within the market. 

It is difficult to ccarpare the ADC1s course costs with the prices of 



courses in Figures 2 to 4, given that the ADCts courses are not daily, for 
one or two hours, but rather are given full time in one or two week 
inaements. The ADC does not have the installed capacity to carry out this 
type of course, which also influences cost. 

We did attempt a amparison, however, in Figure 5. The first scenario 
at- to present the actual costs of offering courses at the ADC. It is 
apparent that, due to a number of factors, cost per hour comes out 
significantly higher than the ccanpetition. As was mentioned earlier, given 
that the types of courses offered are different, one should be careful in 
drawing conclusions f m  this data. Factors which represent a negative 
influence are discussed below in detail. 

To summarize, it can be concluded that the market to provide training in 
the use of popular programs is fairly well saturated, and that the ADC 
should probably not try to ccqete directly with existing f h .  



a x J m R Y  TwrArA m. MS-DOSWRDWRD m S S M A H T D B A S E m  ACMIN. 
cGPlF'= STAR PERF. 123 I11 ERN. PACKETS 

Guatemla 9 7 2 8 1 9 0 9 0 0 
Hontturas 10 3 4 5 2 4 0 4 0 1 
Costa Rica 10 5 4 4 0 5 1 4 0 2 

Total 2 9 15 10 17 3 18 1 17 0 3 

C!CNNlRY ll?mO. MS-DOS WRD WRD IDIuS SMA#r DBASE zllNIN. 
!3TAR PERF. 123 I11 PACKETS 

Guatemala 29 5 2 7 15 34 0 3 5 4 1 
Honduras 14 14 2 5 2 5 24 0 30 3 0 
Costa R i a  22 10 16 0 18 24 32 24 

Weighted 
Average 11 24 22 27 24 3 3 33 

F'I- 4: A- 006T PER MOUR IN DO- 

E U N l R Y  . MS-DOS WRD WRD LUIWS - DBASE AMIN. 
STAR PERF. 123 I11 PACKETS 

Guatemala 2.39 7.40 3.23 4.93 2.45 0.00 2.21 2.00 
Honduras 3.50 3.86 6.56 11.25 7.06 0.00 6.39 3.33 
Costa 2.99 8.24 4.63 0.00 5.34 4.19 3.49 7.71 

Average 2.95 7.34 4.66 8.09 5.50 4.19 3.85 5.72 



FIGURE 5: CQMPARISON OF axJRsE CcSTs IN ADC 

Scenario I Scenario I1 Scenario I11 
Monthly Weekly Monthly Weekly Monthly Weekly 

Salaries : 
Manager 880 220 880 220 o o 

E s u i ~ t  
Rental 
E q u i ~ t  
De~reciat ion 
-tion 
Rental 
Computer 
Materials 
Off ice 
ECflli-t 

'I?otal: 14,100.00 6,525.00 12,285.71 4,785.71 5,300.00 1,325.00 

Grand Tbtal: 16,018.40 7,004.60 14,204.11 5,265.31 5,916.00 1,479.00 

-: 
Scenario I * cme-wek caurse of 40 hours with 14 participants 

* All machines rented by the month (minimum) 
* Place of execution rented 

Scenario I1 * Same as Scenario I 
* 4 rented systems * Depreciation of the 3 amed systems * Place of execution maintained by the depreciation 

Scenario I11 * One-week course of 6 participants 
* 3crwnedsysterns 
* Place of execution maintained by the depreciation 



V 111: Potential Donors 

Funding saurces to support the training in the d u m  and long term will 
be required, particularly if it does not appear that the ADC can cmpete 
with existing training firm. To b y  to determine availability of funds, 
we interviewed mst of the donor agencies w h i c h  M i o n  in the three 
wuntries visited. The organizations we researched were the follming: 

COSllA HONDURAS GUATEMALA EL 
RICA S A L W R  

United Nations 
Develo-t Program 

Pan American 
Health Organization 

UNICEF 

Central American Bank 
of Economic Integration X 

Inter-American Bank 
of Developnent 

Social Security Dept. X 

Institute of Social 
m a t i o n  Studies X 

General Dept .  of Statistics X 

International Planned 
Parenthood X 

There are other potential funding sources, particularly bilateral 
agencies, but we believe this sample suffices to indicate possible funding 
sources and scale. The possibility of making funds available for training 
depends largely on each organization's policy and program focus. Each 
one's position should then be briefly examined. 

It is important to note that in the best of cases, organizations can only 
project disposable furds until the termination of their present projects. 
Seen in this light, it is impossible to predict far enough into the future 
to guarantee that the ADC would have the funds to be self-sufficient. 



Normdlly, UNDP does not directly carry out projects, but rather provides 
funds to one of its executive agencies (UNICEF, Pan American Health 
organization, UNFPA, etc.). Exceptionally they could contract saneone for 
a limited time to co&ct training, but it would have to be prmpted by a 
request f m  a local organization, such as the Ministry of Health. If one 
of the executive agencies of the United Nations is already present within 
the requesting local organization, they would prefer to channel funds 
through the agency. Thus the possibility that UNDP would fund training 
directly is very limited. 

The PAHO is present in all the health ministries of the region, but they 
chiefly provide technical assistance, and they have no funds, espcially to 
support an organization with a history of USAID finding. 

On the other hand, UNFPA ard UNICEF have projects in use in the region 
(UNFPA in El Salvador and UNICEF in Honduras) . These projects have 
training funds, and representatives of each organization have expressed 
interest in discussing the possibility of collaborating with the ADC. They 
indicated a preference for utilizing local resources, but were the ADC to 
offer something necessary which w d d  be milable locally, that would 
be considered. They specifically spoke of a course in damqaphy rather 
than sending participants to the USA. 

USAID also has projects in all the countries. In Costa Ria they were 
hstnmmtal in creating the ADC itself, but they recently decided to 
channel family planning materials directly to the Caja de Seguro Social 
and the Ministry of Health for distribution. The local mission has 
indicated it would not back this project. 

In Horduras, USAID has a large project with the Ministry of Health which 
will be renewed in Cecember until 1994. This project will focus heavily on 
the developnmt of caputerized information systems, but given that the 
ministry has its uwn cmpter deparbent, and given the presence of a 
nmber of technical assistants, it is unlikely that the ADC will be 
needed. 

USAID/Horduras also backs to a significant extent ASHONPLAFA, the family 
planning association in HonAras. As mtioned above, ASDNPUFA is in the 
process of caputerizing its information system. Representatives of USAID 
said they would -be funding a limited amount of training (1 - 2 people) in 
the next two or three years. 

The same situation exists in El Salvador and Guatemala. USAID backs family 
planning associations and could be a source of limited funds should the 
ADC offer sanething unavailable locally in those countries. 

The Bam=o Centroamericano de Integration Econlania funds mainly 
construction projects and does not have funds for training. The BID'S 
policy in all the countries they work in is to support training programs 
only when they themselves organize, control and supewise them. 

INCAP receives funds through a variety of sources, and they are included 
in the list of donors only because they may buy services for their uwn 
organization. They are specifically interested in demographics. 



The IPPF is actively involved in stimulating the establishment of 
caputerized admhktntive systems in all Latin America. 'Ihis focus will 
be maintained during caning years, and it is entirely possible that they 
will ask the ADC to provide other courses W o r  technical assistance to 
other organizations in the region having opted for the accounting package. 
Later, other nroctules could be intmduced covering for example: accounts 
receivable, sch&uling and issuance of checks. 

In spite of the ADC1s having demonstrated that they are capable of 
organizing international courses, it is very unlikely that the IPPF will 
sponsor mre than one course of 1 - 2 weeks per year in the future. 
With respect to the other organizations we contacted, no realistic funding 
smrces were identified which auld support this training program. 

To summrize, there are few f m d i q  sources to support larye scale 
training. Same services could be provided to the other family planning 
associations in the region through IPPF and USAID. It may also be possible 
to take advantage of funds available thraugh USAID, UNICEF and UNFPA to 
m r t  training in Horduras, Guatemala and El Salvador. These funds, 
huwever, would be limited and used only tmards activities not locally 
available. We identified no other funding possibilities. 

Supplementary to the main findings of the shady is a series of 
considerations which mild influeme decision-making with respect to the 
project. They relate chiefly to the ADC1s situation. 

First it is important to point out that the ADC1s role must necessarily 
change. Their main role had always been up to n m  one of channeling the 
distribution of family planning materials. 'Ihis role no longer exists. 

In the future, the ADC will prabably put much greater emphasis on 
educational programs of various sorts. 'Ihis presents a double focus: 
actual classes relating to denqra@dcs ard family planning, ard 
publications to support and supplement these classes. 

Until now, the ADC borrmed facilities to conduct classes, but this is 
beccaning increasingly difficult. To solve this problem, they are thinking 
of taking advantage of the W c u s e s  which are no longer needed to house 
family planning materials. If this idea becaanes a reality, one rooan auld 
be used exclusively to conduct ccarpxrter training. 

Although the ADC has managed to successfully conctuct international 
cmputer courses, there are sane serious abstacles. Given that the ADC 
does not have equipwnt exclusively for training yxuposes, it has been 
necessary to borrr~w it from other ADC deprtments who also need this 
equipwnt to carry out their normdl duties. They also have rented 
equiFanent locally. 

In the case of relatively larye courses requiring 10 m i m t e r  
systems, three ccanplications arise. First, on the Costa Rican market, it 
is dlmost impossible to rent 10 cmputers with the necessary 



specifications from the same wlier. Second, although they are only 
needed for one or two weeks, they are only rented out for one-month 
intervals. 'Ihis obviously entails a significant increase in the cost of 
the course. Finally, without a more or less constant volume, it is tedious 
to pick up, install, and return the rented equi-t. 

The AM3's pblications are of two sorts: materials used with the courses, 
and educational materials and bmchres relating to family planning. With 
the former, stencils are usually prepared, and any change results in 
another stencil having to be prepared. They are mimqmphed, which 
produces work of mediocre quality, where drawing ard illustrations cannot 
be incorporated. The latter are high quality, but as they are produced in 
color offset, they are expensive. 

If the AM3 is seriously t h b k h g  a .  emphasizing its educational 
functions, it would be important to imprare the quality and perhaps lmer 
the cost of pblications. 'Ihis could apparently be achieved through a 
amputerized lldesk-top pblishingll system. 'Ihis publishing system is new 
and does not exist either in other family planning associations, or in 
mny other f h .  To take advantage of this technology, two cmptencies 
are required: computer skills, and capacity for writing and editing. The 
AM3 is in a unique position in that both these curnpetencies are already 
well4evelaped. 

VII 03NCUTSIONS 

Takirq into account all the considerations discussed above, the follming 
conclusions can be drawn: 

1. It is not possible to compete with private fims already established 
in each country to praride training in the popular coanmercial software. 
The market for each country is saturated with courses whose prices are 
lmer than the AM3's could be. -re, alnmst no one is willing to 
send people abroad for this type of training. 

Two courses that the AM3 could develop and w-ct would be in the use of 
SPSS, and one or more caurses in denmgra@h~~ adapted from thee which are 
currently offered in the universities. 

2. 'Ihis being the case, to expand training capacity in cmputer related 
fields, the AM3 should comtrate on very specialized courses which take 
advantage of their institutional focus. 'Ihis m a n s  courses and 
applications which would be specifically directed at family planning and 
demcp-aphy. The probable implications are that the courses would be 
infrequent and would serve a limited nwS3er of participants. 

3. The main market for courses and other f o m  of specialized assistance 
seem to lie with the region's other family planning associations. The AM3 
has the advantage at the m t  in terms of having better4eveloped 
wquterized information system. ' Ihis advantage could translate not only 
to courses, 3mt also to technical assistance in establishing information 
systems for other associations. It should be noted that this advantage may 
be only temporary: if it is not acted upon within the next two years, the 



other associations will probably dwelop their cxm systems using other 
sources of assistance. 

This conclusion is further w r t e d  by the fact that two donor agencies, 
USAID and IPPF, are in- in hprwving the information systems of the 
various associations. Funds for trainhg and follow-up could be prwvided 
by these agencies. 

4. A secordaq market for the ADC1s services might be the Ministries of 
Health in Guatemala, Horduras and El Salvador. F'unds are available to 
support training in those institutions if no local training services 
exist. 

5 .  At the nwanent, there do not seem to be possibilities for the ADC to 
work with the Social Security sector. 

6 .  There are few indications that e x t d  funds will be available to 
sustain a significant expansion of ADCt s training capacity wer the d m  
and long terms. Haever, if the dwelopent of a few specialized courses 
for a limited number of participants were feasible, a limited expansion 
taking advantage of available space at the ADC would be justified. 

7. 'Ihe area of great potential for the ADC could be desk-top publishing. 
The ADC already has all the elements needed to utilize this technology; 
its intmduction would not only increase the quality of publications, but 
would also establish the ADC1 s expextise in the field. This is, moreover, 
one area where the ADC could possibly -te successfully with the 
private sector. 

VIII PROPOSED STRATEGIES 

Frcan these conclusions, a rnrmbes of strategies are suggested which 
mtually reinforce each other and represent an expansion in the activities 
and capabilities of the ADC in the field of amputem. As these strategies 
are Meperdent froan one another, they will be disrussed individually. 

a2mmEwT 1 Development of New Caurses 

First it would be worth cansidering the creation of two new ccxuses: one 
for the use of SPSS, the other in demographics. The main market for these 
courses would be the public or quasi-public institutions and other 
organizations which focus on social resear&. To shplify the development 
of the SPSS course and minimize complications, the first course could be 
limited to Costa Rican participants, d expanded to participants of the 
other countries according to d d .  

For Costa Rican participants, the ideal situation would be to have a 
proper training center, which would allow for a daily two-haur course 
schedule to attract the highest possible nwlber of participants. In the 
case of other countries, the most feasible plan would involve carrying out 
cuurses in intensive blocks. 



After developing at least a rough sketch of the course, letters could be 
sent describing contents, sch&ules, etc. to Ministries of Health, 
Planning, Education and others, to. statistics and census offices and to 
whomever else could possibly be in-. Praposals should also be sent 
to donor institutions, particularly to those which indicated that they 
would be willing to fund such ccurses, especially, UNFPA, UNICEF and 
USAID. 

aNKNENT 2 Creation of a Training Center 

The fact that the ADC has no facilities or equipnent to conduct courses is 
an obstacle to course organization and s&&Uing flexibility, and 
involves an increase in work and cost. On the other hand, since most of 
the courses will be specialized and/or conducted abroad, it does not seem 
cost-effective to establish a large and cmp1e.x training facility. 

To mqasate, to fill the needs of small courses of up to six 
participants, and also to facilitate the occasional large course, we 
suggest that the warehouse be d e l l e d  to include two training mans. 
The first a d  be relatively small and its purpose would be exclusively 
to train persons in the use of a m p - .  It should be sufficiently 
spacious to amfortably house three ccarqxrter systems and other necessary 
l3Imi.m and equipllent. 

The other roan would be a multi-purpose conference rcom where the ADC 
d d  hold its other courses, conferences, etc. which could also be used 
for wurses featuring more than six participants. 

The training center could acquire four micro-aquter systems and the 
necessary peripherals. Caurse participants would use three of the systems, 
and the instructor would use the fourth. ?his equipment would be 
pemamntly installed in the small room to be used in courses with few 
participants. In case there should be a need for additional space and 
equipllent, as for larger courses, it could be transferred to the larger 
conference roaan and supplemented with rented equipent. If the prchase of 
additional systems w e r e  justified, these could be added later on. 

To get an idea of the econcdc effects of establishing a small cmpker 
center, we ccanpared the costs of present courses with two other scenarioes 
inFigure5. - 

In Scenario 2, he assumedthe same course for 14 persons as in the first 
case, hut situated in the ADC1s conference rcom. Four systems would still 
have to be rented, for one month, and there would be a slight depreciation 
of ADCIS own equipmt. However, the locale would cost nothing, apart f m  
janitorial costs. Under these conditions, costs per hour wmld be reduced 
by 20%. 

There are ca3viously many other considerations. For instance, the handling 
of the course and the placing of the ADC staff would be facilitated, but 
such a course in the ADC locale caplicates room, board and transportation 
arrangements for the participants. It may be more efficient to carry out 
international caurses at a hotel, saving the significant cost of renting 
three system and would simplify the acquisition of the rest. 



Scenario 3 of Figure 5 intends to estimate the cost per hour of conhcting 
a course for six participants in the ADC locale. In this case, less 
participation on the part of the ADC staff is required and costs for . . equips& and locale are nunlmal. Thus cost per hour goes d m  to USS6.16, 
which easily falls within the range of costs featured on the free market. 
This cost does not include the time needed to develop the course, which is 
not insignificant when one is deal- with a specialized course which is 
not to be repfated many times. 

To summarize, it appears that a small training center would be 
advantageous, particularly including econdc benefits. 

3 Direct Assistance to Other Associations 

Given the relatively advanced state of its information system, and the 
fact that the other associations are barely enter- this field, it 
appears that the ADC muld play a very useful role by utilizing its m 
experience to help the other associations. This assistance muld ccrme in 
several forms, including caurses, and direct technical assistance in the 
establishment of information systms. 

First of all, it would seem logical that the project provide fur& for 
direct assistance to the associations. Assuming a request from each of 
these, periodic one-week visits with each association muld be considered. 
The first visit would be to establish plans and terms of referaxe for 
future assistance; to acquire basic knowlee of the local system, its 
objectives and the person involved; and to begin to help with organizing 
their systems. Later, follaw-up muld be conhcted every three months 
dur- the first year and every sixmonths in the second andthirdyears. 

Part of the follaw-up could cane in the form of courses. If after the 
initial visits, same training need is identified in all three 
associations, the course muld be p t  wether in Costa Rica. If the needs 
can be better addressed locally, the course could take place in each 
-try. 

Courses muld include the initial instruction in the basic software, 
perhaps actually using each association's equipt. 

At the same time there should obviously continue to be collaboration with 
the IPPF in the developent of administrative systems, the end result of 
which would be another yearly W e e k  course. 'Ibis work would be a direct 
and logical extension to the aforementioned assistance. 

Another area ccanpletely new for the ADC muld be that of desk-top 
publishing. This possibility has a lot of potential in a number of ways. 
The ADC already has many of the elements necessary for such courses; it 
also is inproving the qyality and flexibility of its publications. At the 
same time, if the ADC is able to take advantage of its capacity for 
publishing and computation, the work could generate funds and provide 
assistance to other organizations. 



What is required to develop such a capability is a system which is 
exclusively devoted to this activity. Tentatively, the system includes the 
following: 

* ~ n e  ~BM-cmptible cmputer with the 286 processor, 40-megabyte hard 
disk, 1.2 megabytes of RAM. 

* One laqe 15" monitor (1280 X 800 pixeles) capable of showing entire 
pages with the appropriate graphics card. 

* An electronic to place the cursor. 

* scanner equipment to reproduce photos. 

* Light-sensitive board and pen to draw directly on the screen. 

* one laser printer. 

* Eneryy-souxe protection equiprent. 

* The appropriate software, which includes microsoft windclws and 
p a g e *  

This whole system could be located in another roam of the remodelled 
warehouse, or on the second floor with the publications department. This 
technology is not easy to master, but with close collaboration between the 
publications and the Camputer Department, within a few months it could be 
well taken advantage of. 

IX WRK SCHEDULE AND HJEET 

We are not at this time presenting a detailed schedule, as many future 
activities depend on how initial activities develop. Broadly, the strategy 
wmld be to focus on the developent of SPSS ard demographics courses in 
1988, ard to have these courses refined as of 1989. This leaves time for 
the warehouse t o  be remodelled, ard for the pwxhase of the necesaq 
e q u i ~ t  

The specific, M a t e  activities which could be initiated upon approval 
are the follawing. 

1. Developrent of the SPSS wurse. 
2. Developnmt of a demographics course. 



1. Contract an architect to  design the remodelling of the  warehouse. 
Constmction to follclw. 

2. A t  the  apropr ia te  time, select the necessary furniture. 
3 .  In i t i a te  the  pumhase of the  equipent . This can be done jointly with 

mqonent 4, o r  separately. 

1. In i t i a te  v i s i t s  to the other associations to establish a work schedule 
for technical assistance for each one. 

2. Take advantage of these v i s i t s  to establish contacts with potential 
clients for the two new courses, and w i t h  the donor agencies. 

Request assistance in  dweloping specifications and pmhasing the 
e q u i ~ t  



Tb sustain the project's activities, we present a tentative budget to 
estimate for the various components described in Section VIII, not taking 
into a m t  the cost of this study. 'Ihe suggested amounts are estimates, 
as is the fund flow, and we hope to periodically revise this budget 
according to the project's developwnt ard the costs sustained. It would 
be good to clarify certain implicit details of this budget. 

* US$ 10,000 are included to develop caurses w h i c h  have not yet been 
identif ied. 

* Scholafihip funds w e r e  reduced, given that aloq the suggested 
strateq, it is believed that there will be funds available fmm 
donors to supplemmt these amounts. 

* We included funds for cmputer rentals, given that the Training Center 
will not puxhase additional systems until justifiable. 

* 'Ihe cost of a ccanplete renuvation is unknown, but the amount of the 
budget represents a contribution tmards the total cost of 
establishing an adequate locale for the Training Center. 

* 'Ihe pwchase of four system is contemplated for the first year, and 
funds were budgeted in case expansion is justified wer the following 
Y-- 

* The exact m t  of money needed for this activity is not )awwn, but 
several trips per year to each association have been budgeted. 



aNKNEWT 1: CURRICULUM DESIGN AND TRAINING 

A. Course Developmt 10,000 5,000 5,000 20,000 
B. Participant Training 20,000 30,000 30,000 80,000 
C. Admin. Systems Design 5,000 2,000 2,000 9,000 
D. E q u i ~ t  Rental 5,000 10,000 10,000 25,000 
Subtotals 40,000 47,000 47,000 134,000 

A. Wlilding Renovation 20,000 20,000 
B. F'umitUre 5,000 5,000 
C. EQlipment ard Software 25,000 10,000 15,000 50,000 
Subtotals 50,000 10,000 15,000 75,000 

A. Equipment 12,500 3,000 2,000 17,500 
B. Technical Assistance 5,000 3,000 2,000 10,000 
C. Materials 3,000 5,000 5,000 13,000 
Subtotals 20,500 11,000 9,000 40,500 

A. Strategic ard Financial 12,000 12,000 
Planning 

B. ADC Center Staff Support 4,000 10,000 10,000 24,000 
C. Project M a n a g e  14,000 10,000 8,000 32,000 
Subtotals 30,000 20,000 18,000 68,000 

SUMMARY 





QuEsrIONNAIRET!zE'E1 
DONORS 

GRANT A v A I L A B I r n  FUNDS 

1. Country: 
Guatemala HonAras El Salvador Costa Rica 

2. Institution: 

3. Telephone: 4. Telex: 5. Post. 

6. Interviewer: 
Adrian Mag& Her- C a b  Edward Harbttle 

7. Interviewee: 

8. Position of Interviewee: 

FD- TOTAL FOR - I N r n r n O N  

88 89 9 0 9 1 92 



QUESTIoNNAlRETYPE2 
NATIom (XMR1TER SCHOOIS 

SURVEY OF COURSES IN MI- OPERATION 

1. Country: 
Guatemala Honduras E l  Salvador Costa Rica 

2. Institution: 

3. Telephone: 4. Telex: 5. Post. 

6. Inmiewer: 
Adrian Mageiia Herrdn Gmmaib R3waz-d Harbottle 

8. Wition of Interviewee: 

Advisor s(==t=Y Office worker 

9. What is the average number of participants per course: 

10. Opencourses Code -tion Times Price 
offered in hours peryear ( l a  currency) 

m m m O N  
MS-DOS 
WORD STAR 
WORD PERFECT 
m s 1 2 3  
mAFa 
DBASE I11 
SFU 
ACMIN. PACKAGE 

11. Number of courses offered this year: 



QUESTIONNAIRE TYPE 3 
FFumIE IN-ONS - om- m m 0 N  

1. country: 
Guatemla HonrturaS El Salvador Costa Rica 

2. Institution: 

3. Telephone: 4. Telex: 5. Post. 

6. Number of Bnployees: 

7. Interviewer: 
Hernincaamiio Adrian Mag& EEiward Harbottle 

10. Does your organization have camputerized infonnation systems or are 
you thinking of installing them in the future? 

Y 
N (end of interview) 

11. What type of -(s) do you actually possess? 
1. Main frame Y N NONE 
2. Minicomputer Y N NONE 
3. Micro IBM or cconpatible Y N NONE 
4. Other brand of micm-amputer Y N NONE 
5. None Y N NONE 

12. What type of ccanputers are you going to acquire? (You can answer mre 
than one.) 
1. Main frame Y N NONE 
2. Minicap.lter Y N NONE 
3. Micro IBM or compatible Y N NONE 
4. Other brand of micro-cmpter  Y N NONE 



13. Which of the following programs do you actually use or are you 
considering using? If currently using it, what is the brand? 

TYPE OF PWX;RAM BRAND # OF PERSONS l3TEmAL 
'ID TRAIN COURSES? 

Word Processing Y N 

mta Base Y N 

Spread Sheet Y N 

Graphics Y N 

Statistics Packages Y N 

High Level Languages Y N 

Others Y N 

14. How many persons will you be able to train in the pmgmms you have or 
are of acquiring? (Art the answers in the third column of 
question 13.) 

15. Will you be giving caurses internally using your personnel as 
trainers? 

Y 
N (skip to question 19) 

16. For which of the packages mentioned in question 13 does your 
organization offer intemal courses? (Put the answers in the fourth 
column of question 13.) 

17. What is the maximum time that a key person in your organization would 
be able to be absent in order to take a course? 

# of mys 

18. Does your ccgnpany prefer enployees to take computer related courses 
outside the organization? 

Y 
N (skip to question 22) 

19. How much mney do you feel it would be possible to spend per year for 
this type of training aver the next 3 years? 



20. A s m m b g  the existence of a beneficial one-week course for an official 
froan organization, what is the maxirmrm amount your organization 
would be willing to spend (in dollars) , including matriculation, 
materials, accamdations and transportation for a course in Costa 
Rica? 

C 

21. Would you like to receive details about the information systems that 
the ADC has developed? 

Y 
N 

22. What topics would you like to receive information about? 
1. Accounting Y N 
2. Financial Analysis Y N 
3. Inventory Y N 
4. PeE3onal Systems Y N 
5. Investigation Y N 
6. Other 



Quantity Description 

4 CFU IBM-AT ccanpat ib le ,  w i t h  286 processor and 1 . 2  Megabyte 
RAM, Hard disk of 2 0  Megabytes. 

4 12" C o l o r  monitors 

4 EGA Glaphics cards 

4 Epson FX-286E Dot matrix printers 


