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INIMRLIATICS AIM TUNISIAN~ MT=OF = 

1. The Government -f Tuisia .Proposal for Informatics Cooperation 

This report represents the findings and recormendstions resulting from our three week mission to Tuisia for "Project Development and Support Assessmetnt 
of Tunisia Science and Technology Proposal". The terms of reference rf our assign
ment, undur USAID Work Order 298-0035, are given in Appendix A. 

The Governent of Tuisia (GOT) proposal for informatics cooperation ,xnder
A.I.D. development assistance was first raised, and then only briefly listed,
under paragraphs 4 and 5 of t1e 7 November letter from the Turisian Secretary of
State in charge of Interational Cooperation, to the AJ.D. Director iLn Tunisia, 
Mr. J. Phippardt 

"4. Financial contribution to the construction and equipment of 
I.R.S.I.T.*-- $2 Million 

5. 	Financing of studies carried out by the Universities and 
experts and all technical assistance required to establish 

C.I.T. - $1.5 Million " 

Subsequent discussion with Tunisian authorities, confirmed in the meetIng
with 	Mr. E. Bourguiba, Jr. (special advisor to the President) indicated that this 
reauest included spport for the C.B.M.I.'s major effort of diffusion of micrc
computers to the secondary schools and "junior colleges".

In our final meeting, after our extensive visits to the va-rious facilities
and institutions, Mr. Bourguiba, Jr. stated that they were open to our suggestions
for cooperation in the whole range of informatics development as explored in 
our review, 

Accordingly, we present here a review of the full spectrum of Tunisian 
activities in infozmatics as we were able to see them, together with our findings
and recommendations for priority projects for donor investment within the GOT 
proposal framework. 

*See 	Appendix B for a list of abbreviations. 



S2. The Goverrment of Tunisia Informatics* Envirorment 

We were ablo to visit the principal Tunisian institutions which deal with 
policy, coordination, applications, researchs education and private sector issues 
involving infomatics in Tunisia and met many of tie key participants in the system.
We will try to provide below a functional description of these various elements 
and of their inteuactions and coordination, leaving our comments, conclusions and 
recommendations for subsequent sections of the report. 

One must start by recognizing that there is clearly a widesp:ead and sincere 
expression of enthusiasm for Tunisian mastery of the entire field of irformatics 
based upon a recognition of its indispensahility for future development of almost 
all sectors of Tunisian society. This is expressed at all levels of the structure 
from the highest goverment levels on down, so that one observes a very high priority
attached to informatics developments and applications Pnd a desire to make real 
progress and to do so with all deliberate speed. 

While Tunisia has given high level goverment support to informatics develop. 
ments in the past, as witnessed by their active participation in international 
forums such as the Intergovermental Bureau for Infora'cics (Ia), Unesco and the 
joint In-Unesco SPIN Conference (Strategies and Policies for Informatics, 1978) 
and their creation of such important national iistitutions as the CN and the 
National Commission for Informatics (c, 1971), it is ftndamental to this discussion 
that a new impulse of interest and a high level decision to attach real priority 
to this area has been underway for approximately the last two years. This impulse
eminates from the prime movers in the goverment who clearly support the innovative 

efforts now underway. The recent political and structu.-al changes and priorities
reflect their desire to accelerate Tunisia's progress 2,d position in the world 
scene, employing informatics as a vector in development. 

In parallel with this cozmltment ts the realization that the so-called "new" 
informatics , exploiting recent technological developments in hardware and soft. 
ware, namely the "nicro-computer revolution", require new %pproaches to fully 
realize the nicro-computer potential for society. The creation of a number of 
new institutions and the thrust of the GOT proposals for support reflect this 
innovative impulse. 

The . directed by .Mr. M. Latiri, is an impressive new development 
active since November 1984. It is endeavoring to expose the broadest possiblh
community to the potential of micro-computers for a range of popular applications 
in which education has a privileged central place. Operated under the aegis of 
the a.nister of Secondary Eication, it has rapidly acquired an eclectic collectien 
of "micros" contributed by many sources and of many types from the U.K 1 , France, 
Japan and the U.S., together with the well-known popular software packages from 
primarily U.S. origin modified enroute in France, including dBase I1, Lotus 1-2-3, 
Multiplan, Framework, stc. 

The term infonmatics, widely used in Tunisia as it is in Europe, has not yet 
achieved widespread recognition in the U.S. Adapted from the French "Informatique", 
it means not only the subject of computer science and technology but encompasses 
the broad area of information processing applications as well. It easily lends 
itself to further qualification such as telematics where computer-communication 
interfaces are concerned. 

** A list of all organizations visited and their key personnel is given 
in Appendix C.
 

(2) 



Through Affiliations with tha two pilot Lycees (Bourguiba and Ariana ) and

supported by an active 
Task Force drawn from various levels of the education 
community, C.B.M.I. has been able to introduce a small but growing number of seconda.
students to hand-on familiarity with the micro-computers (literacy) as well as
introducing computer assisted instruction (CAI) in certain limited areas of curricula.
Open acLess of the Center to youth and the "grande public" is another important
hallmark of the effort, aided by the central location in downtown Tuis.

C.B.M.I. is now embarked on "Project 500 micros" (alrea4y overtaken by events 
so as to aspire to 1,500 micros) which involves the diffusion of its pilot activities 
to some 45 other sites in the country involving 15 lycees (out of 300 in the country),
15 Junior colleges or other institutes of higher education, and 15 clubs for young

people.
 

In the field of higher education, the GOT has had a long standing focus on
 
informatics trairing at the University in 
 the Faculty of Science's Department
of Computer Sciences (Science de l'Informatique). The full 6 year cycle of this 
department, leading to a master' s level degree provides classical training ina 
computer sciences and many of the graduates of this program now occupy important
 
posts throughout the structures of the government and the private sector often golng
 
on for doctoral work in the U.S. or France.
 

However, 
 concern regarding the growing denand for informatics specialists*" 
and impatience with the relatively small output from this department, as well -s
with the curricula and organizational structure, have led the government authorities
 
to create new institutes to accelerate this training along more technological axd

practical lines. ENSI in Tunis and M.T in Monastir are two of these new "stand tlone" 
institutes , the latter in the process of transition from the Faculty of Science in
Mo:stir. All of these institutions are experimenting with the introduction of
micro-computers in their instruction, research, and laboratory work are severalas 
other institutes such as those dealing with public administration (gestion),
teacher technical training and the engineering school, ZICT. 

Serving the entire higher education community is the University Computing
Center (Centre de Calcul) which has a substantial capacity mainframe (VAX/780)
which provides access on-line to a broad community of users via 30-odd terminals. 

The above mentionted institutes, together with several others serving to train
people in other technical career tracks (viz. agriculturo, architecture, commercmal
studies, etc. ) are also candidates to receive micr-computers for their training
needs in the overall diffusion effort of C.B.M.I. 

* These two lycees are exceptional and merit approbation. The students for both 
are the highest scoring students aggregated from all of Tunisia after an examination 
to all 6th grade students. In addition to the ennhasis on science and technology
both lycees are introducing ricro-computer equipped classrooms. Ariana Lycee is 
further distinguished because all technical subjects are taught in English and CAI 
programs from BBC/Acorn are being used to teach Math and English grammar, with 
apparent success. 
**Although we inquired widely regarding data on the supply-demand aspects of ' 

informatics manpower, we received only anecdotal information painting to a felt need.
for well trained professionals on the one hand and a broadly literate base in 
many proLessio fa liar with computer applications. Some statad their capacity
*o utilize all the highly trained people currently available. 
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'The CM is the formal governmental structure representing informatics in the 
mo;e traditional sense including large scale data processing, although it does have 
a flexible a&emnistrative, structure as a para-statal corporation headed by a President. 
irector-General. In addition to assisting government bureaus to manage their data

processing tasks until they have their own facilities and providing advice to other 
agencies for procurement, C!Z serves as the secretariat for the National Commission 
of Informatics and its various committees and is also designated as the official 
focal point for GOT adherence to international programs and organizations such as 
IM and Unesco's new Intergovernmental Program on Informatics. Further, it exercifes 
an important reviewing function for the general acquisition of -omputers in the 
country. TIs latter function, originally created to assist organizatd -.ns to avoid 
making possible errors in computer purchases, has, we learned from several critics,
recently contributed to a bottleneck delaying the timely provision of micro-computers 
by vendors to customers in the private sector.* The CIU has an additional building
besides its main computer center which houses facilities for all levels and sizes of 
training courses of short and medium term duration. They apparently carry out a 
similar decentralized program at facilities in other pazts of the country. Main.
tenance of comuter hardware is one of the key areas for traingin this program 
a-recent re a.activity on this subject suprted by as completed at CNI 
during our stay. Finally, some efforts of CNI are underway in development and 
s tandardization, especially in Arabization and te!ecoimu.nications. Some contact 
with U.S. institutions (e.g. UCLA ) e st, based primarily on personal contacts. 

As for national coordination, there are a number of long standing and effective 
elements. Those institutions reporting to the Ynister of :iigher Education and 
Scientific Research acleve their coordination via a com-ttee of' that ministry. The 
C'Z is well placed for coordination with other agencies since its charter places it 
under the office of the Prime Minister and they staff the National Commission for 
Irformatics which he chairs. The Prime Minister's annual report to that cor?:ssion 
provides aL remarkably thorough national state of informatics statement on problems,
accomplishments and future directions desired and plans and priorities. In addition, 
the Eational Comission has also coordinated a 5 year informatics plan (1981-1985) 
and is wor4-ing on the second plan which we understand -willbe integrated with the 
7th National Development Plan, under the supervision of the Ministry of Planning. 

Nevertheless there has been a concern that the above mentioned mechanisms 
have not been sufficiently timely and coherent to respond to the rapid dynamics of 
the informatics developments. Consequently, the same recent impulse of priority and 
modernization referred to earlier, has led to the establishment of a more action
oriented ministerial comnittee known as CIPIT, chaired by the Prime Minister, with 
Mr. Bourguiba Jr. as spokesman, which meets frequently and oversees progress in 
coordination and implimentation of informatics plans. 

Within the last year, based upon activities led by Mr. H.Bourguiba, Jr., and 
with a supporting team of senior advisers, a new and pro=ising institution has 
emerged which is erpected to play a key role in bringng the overall Tunisian 
informatics environment into prominence. This is IRSIT, -hich is the French acronym 
for the Regional Institute for Informatics and Telecommurications. 

In general, the government is alert to the need for greater flexibility in this 
area and has already made large reductions in custom duties on micro-computers and 
is worsting on easing other regulations. Nevertheless, financial restrictions do 
apply to acquisitions in orier to conform to policy of- central bank foreign currency 
quotas.
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IRSIT, while still in a formative stage of development, is being designed
f£o an already acquired attractive 7 acre site on the outskirts of Tunis at LeSucre. 
The basic objectives for IBET includet 

o Providing a regional framework so as to achieve informatics cooperation in
 
the Arab, African, and Islazdc regions.
 

o Arabization of informatics and the promotion of the Arabic language via informati 
o Develop informatics in all sectors where its impact is expected to be sign

ificant such as education, cc=nmnications, information and industry.
 
o Promotion of the informatics industry in the region.
o Provide a center of excellence, where relevant information is collected, selected 

and diffused, and provide databanks on technology, research, etc. for the regional
community. 

o Provide a forum for exchange of ideas. 
o Assist in norms and standards. 
o Provide a post-university research and training canter and otherwise stim

ulate research.
 
o Develop a telecommunications network to link research facilities in Tunisia 

and in the regional countries, and via satellite research facilities and data banks 
in the U.S. and Europe. 

Regional and international contacts have been made on behalf of IPSIT and 
efforts are underway in a number of areas of cooperation In line with the ultimate
aim of having IRSIT serve as the main catalyst of Tunisian Informaics, there are 
links with the other institutional elements described above including C.B.M.I.,
M'SI, ENIT, CN and close coordination with CIPIT. 

Finally, in describing the overall Tunisian informatics scene one should 
not ignore the private sector. This includes the vendors of hardware and software as we: 
as the increasing population of professionals worltng in informatics and applying it 
in commerce, industry and the professions. Efforts are underway to stimulate these 
areas in line with broad government policy, including encouragement of investment 
through many incentives sparked by the Investment Promotion Agency (API). The limiting
factor constraining demand grovth of informatics applications and acquisitions is,
of course, the cost, exacerbated by import restrictions deter.mined by fiscal policy. 

(5)
 



3. Potential of the "1%czo~comvuter Revolution" for Assisting Development 
in T=s 

It is widely recognized that the technological development of micro-computers
(i.e. powerful. computers based on high speed micro-processors with large internal 
memories, rapid-access, high -capacity disk storage and with costs a fraction of 
earlier comparable capacity computers) represents the first sigrfi._cant technological 
advance which a developing country can assimilate and exploit with a relatively 
low capital investment and without extensive prior knowledge or involvement in 
prior technologies. As stated by a senior A.I.D. official, " ... Our experience
has been that developing countries are able to use very advanced technologies
(e.g. micro-computers) and, in effect, skip over the years of lea-ring process." * 

This opportunity for LDCs to utilize information at the same level as in developee
countries is the basis for numerous initiatives by donor organJ.zations to LDCs and 
by LDCs themselves. (1/ 

Unfortunately, this new technology represents not only opportunity, ifan 
properly exploited, but a threat, if ignored. The widespread and increasing incorporati
of micr-o-coputers in commerce, industry, and even the social fabric of developed
countries represents a major technological advance and an inevitable social change.
If an LDC fails to take advantage of the opportunity that zicr-computer technology rel 
resents, its level of development in relation to. developed countries will be sign. 
ificanaly lowered. (2) 

The irector-Genenal of Unesco, Mr. A. M. M'Bow, has stated: " Informatics 
opened up such tremendous vistas for modern societies that any failure to master 
it would mean a life of permn-ent subordination. For informatics is more than a 
form of power; it is a power system. The technology which it involves is not just 
one for-m of technology among others, but an ability to make use of other techniqur s, 
to give or to refuse access to a whole range of scientific data and knowledge and 
thus to design new models of development." (3)

Dr. Mohan Munasinghe, Chairman of the Sri Lanka Computer Technology Council and 
Senior Z-nerg Advisor to the President of Sri Lanka included the following comments 
in his welcoming address at the First International Symposium on !.icro-compuiter 
applications in Developing Countries*held in Colombo, Sri Lanka, November 1984: 

... If we examine the evolution of human society, the spear is the nomadic 
hunter's implement, the plough symbolizes the farmer, and the lathe reoresents the 
industrial worker. In the same vein the computer is the tool of the thinker, because 
it will greatly enhance human brain-power, just as machines now -=plify our muscle 
power. In the highly competitive world marketplace of the future, knowledge will 
increasingly become the basis of national power and prestige--more so than arms, 
or natural resource. The power of the microchip -ill outweigh the power that grows out 
the gunbarrel. Therefore mastery of the computer is vital for us...Let me now 
briefly turn to our own hopes and expectations for computer development in Sri 
Lanka. These aspirations have much in common with those of other developing countries. 
We in Sri Lanka hope to rapidly modernize and transform our society, and help this 
nation stride confidently into the 21st century, by using the computer to enhance the 
thinking power of our richest resource, a well educated and youthful population. 
... Woring level operational efficiency and quality of work will also improve. Better 
application of computers to science and technology will enable the intellectual 
coninity to erlhsnce their contribution to national develotent. " 

*Mr. Curt Farrar, former Deputy Administrator for Research, A.I.D., in a hearing
before the House Sub-committee on Scientific Research, 1982. 

T'his Symposium was jointly sponsored by the Government of Sri Lanka and the LW's 
Board on Science and Technology for Development supported by A.I.D.'s Bureau for S&T 
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The contribution to development that would result from computer literacy andwidespread use of micro-computers in Tunisia can only be projected based uponexperience in the developed countries (the programs in informatics in LD3s arerelatively new.) One of the unique characteristics of micro-computers is that theyare "Stand alone" devices. The user must learn to solve computer problems indepen
dently. This encourages the development of independent thinking, problem solvingattitudes and entrepreneurship. (4)"Therefore, it is important that in the develop.
ing countries: (a) the analysis and systemization that occur when computerization
takes place be recognized in itself as a most signifi ant contribution inaccelerating the rate of their economic an,' social development. " (5)


Based on results in developing countries, a broadly comuter-literate population
should stimulate wide improveents in the administrative and technical 
proceduresutilized in government, commerce and industry. It should result in the establish
ment of numerous new enterprises, increase the efficiency of existing establishments
and produce an important increase in the growth of the economy. Foreign investentshould be attracted by growth in new enterprises, the increased general efficiency
and relatively low wage rates in Tunisia. (6)

Tunisia is currently manufacturing a number of components and products for export.In an informatics-orlented environment, manufacturing for export should be one of thefaster growing segments of the economy. One of the by-products of a rapidly grow.
ing economy is a shortage of trained manpower, whtch in turn stimulates training of 
the "less em-loyable". 

There would not seem to be a single area of development in Tunisia that wouldnot be impacted by widespread use of micro-cmputers. They are curreriLly being usedin developing countries to improve and advance programs in health, agriculture,energy, oducation-in fact in every sector. Unfortunately today the extent of use 
in LDCs is stil very linited. 

Quoting again from Mr. Farrar's congressional testimony, A more complex issue" 
is micro-computer training and institutionalization of micro-computer use. Veryoften a micro-computer will be built into a project to solve a particular problemand then be left without adequate attention. We need to think about long-term use,trAining people in its use, and the institutional structure in which the computers canbe more fully used. We are aware of this problem, and we expect to pay more attention 
to it in the future." 

Our conclusions in regard to the potential of a broad program in computer literacyin Tunisia are that such a program would be highly desirable in any LDC, that Tunisia
is an appropriate country for establishing such a program (given the infrastructu-reand pr-remuisites already in place as described in Section 2.), that the socio- /econcmic impact on Tunisia would be strong and favorable and that Tunisia would be 
an appropriate model for demonstrating the advantages and the necessity of broad
based informatics programs in LDCs. 

Sm=-.ng up, we believe that the Tunisian authorities are on the right trackin having recognized the potential which informatics offers to their develoment
and we believe that AID could be helpful in providing the resources to encourage

them in this endeavor.
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4*. Findings and Comments of the Mission 

The mission spent three weeks (April-May, 1985) immersed in the Tunisian 
informatics environment, attempting to make the widest possible contacts with
all the relevant institutions in the government and private sectors, in order to
satisfy its terms of reference. (A list of places visited and individuals 
contacted is given in Appendix C. ) We have been accorded the utmost cooperation,
for which we are grateful.
 

We have the following general comments:
 
1. The interest in informatics at all levels and the expressed desire for its mastery
and utilization in Tunisian development is very evident and quite remarkable. High
priority for this area of effort is clearly recognized. -uz-thermore, we came away
from our various institutional visits with a g7mt impression of competence, 
industriousness, energy and enthusiasm on the part of all concerned. 

2. There evidently is a widespread belief that Tunisia must accelerate its util
ization of informatics by all phases of society or it will not be able to compete

and will fall further behind in the development process. As stated, they have no

choice but to move in this direction or to miss the train of development. 

3. The extraordinary dedication and commitment of Tunisia to the education of
 
its youth and to its specialization in science and technology is remarkable. 
 The
fraction of GNP devoted to all phases of education must rank in the upper level for
 
all developing countries.
 

4. In spite of these great efforts expended to provide and improve education, the 
demands are so great that inadequate conditions often apply, due to the shortage
of school rooms, teachers, teaching equiyment (especially involving modern educ
ational technology), etc. Also, dissatisfaction ith certain long-standing overly
conservative methods is evident and suggests the need for modern innovations. 

5. Tunisia looks to the U.S. for leadership in the science and technology area,
especially concerning informatics. It further admires the progressive image of 
U.S. educational methods and the general flexibility and inovativeness in our 
society. Links with the U.S. in all phases of such programs are sincerely.
welcomed. The wider use of English in instruction and research would also be 
welcomed and is currently being encouraged. New research and higher education 
institutions modeled after U.S. approaches are very much desired, as are other 
modern approaches such as greater inter-institutional relations with industry and
extended opportunities of the initiatives of the private sector. Opportunities
for cooperation in all these areas are promising. 

We have the following specific -omnents on the informatics efforts; 

1. Tunisian authorities and education and technical personnel truly believe that 
expanded informatics activities in diffusing micro-computer literacy, computer
assisted instruction as well as other applications are vital to their development
efforts and that time is of the essence in taking major steps in this direction. 
They respect U.S. achievements in this broad area and would like to profit from 
increased cocezation and further individual and institutional contacts. 

2. The efforts of C.B.M.I. in generally stimulating the secondary education systemto utilize micro-computers is impressive and commendable. They have moved rapiay 
to utilize effectively their limited supply of hardware and software in the center 
and in assisting the 2 pilot lycees (Bourguiba and Aiana). Their dedicated task 
force, meeting weekly, follows their progress and problems closely and can provide 
some of the pedag&4ical und curriculmm context for backstopTing the limited 
initial efforts. However, further effor±s in diffusion must proceed in harmony 
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with the training and preparation of teachers to effectively introduce computers 
to achieve literacy and to eploy computer assisted instruction (CAT) in a 
sigrific-nt contribution to the secondary school curriculum Reference to other 
countries' efforts as reviewed by Unesco* as well as U.S. experience shows that 
considerable prior efforts must be expended in the preparation of "courseware" 
so as to provide significant tutorial material and accomplish more than simple drill 
exercises on the mic.-o-computers at their introduction into the system. For this 
reason, we believe that the proposed U.S. cooperation in micro-computer diffusion 
should not just consist of the provision of X number of computers--but must include 
a comprehensive program of cooperation to include exposure of teaching personnel to 
the universe of software so far developed for various subjects., together with 
t.-ainfng and arrangements for indigenous program develorment appropriate to the 
Tunisian conditions, all to be accomplished in cooperation with the responsible auth
orities in the YMinistry of Secondary Education. As this roxmd is prepared, the 
acquisition of the appropriate nicro-computers and peripherals, chosen to satisfy
the necessary specifications, can be accomplished and efficiently phased into the 
previously prepared institutions. Furthermore, we believe that this effort should 
all beg-considered as an exoeriment with the associated evaluation procedures so as 
to provife opportunities for learning and improvement in subsequent adaptation if 
this should prove desirable. 

3. The introduction of nicr.-coputers into "clubs" for general use including games
and special programs to achieve liteacy, etc. seems like a useful direction in 
which to proceed. It would be worth.qhile, however, to obtain evaluation results 
from the C.B.M.I. experience as to now well this really works and determine its 
specific value for, and impact on yovvng people, before it is widely replicated.
We believe that this aspect of the pzoposed cooperation might therefore be factored 
out from the above detailed secondary school effort for the time being. 

4. The diffusion of =icro-computers to the various, so-called junior colleges (the
first cycle in higher education carried out in their associated ftch-ical institutes 
or faculties) would aopcar to us distinct and separate from the secondary and 
popular education responsibilities of C.B.M.I. (other than their general concern 
for the widest possible diffusion of informatics literacy and their success as a 
general "aiiaateur".) The usefulness c. computers in the higher education expericace
depends upon the technical context in the curriculum and the programing applications
ability of the teaching staff. Greater familiarity with other efforts so as to 
profeIr from the spe'.alized developments of comparable higher education institutions 
in other countries would also be warranted. We believe that each of tl.e candidate 
recipient irstitutions should be assisted in developing a program, under the 
superv'sion of the Kinistry of Hgher Education and Scientific Research, for the 
effective utilization of micro-computers in their programs, and that hardware 
provision should not commence until such a utilization program is developed and 
the requred technital specifications and characteristics of the equipment is 
determined. Access to eq.Ipment by professors should be provided during this design 
period. 

5. On our visits to the various specialized higher education instihutions we 
observed uses iicro-computeqrssome zioneering of in- he research and engineering 
efforts under way. Eowever, there is clearly a need for a greater supply and 
utilization of these T *le tools in the overall higher education environment. 
This part of the ove.: 6fort in the diffusion of informatics capacity ought to be 

*See for exa-mple the UTnesco sumary reports on micro-computers and education available 
from the Education Sector's Division of Structures, Content, Methods and Techniques 
of Education, recently prepared by Jacques Hebenstreit. 



addressed to this more sophisticated use which shc2ild be able to employ indigenous
prograzning skills in addition to exploiting available software. 

6. In connection with the various approaches to higher education, although we 
were 	 exposed to some of the pr--and con argtnnents in the course of our visits, we 
are not able to "take sides" on the relative rcerits of the University Faculty or 
Department structure vs. the special technical institute or "grandes ecoles" approach.
Frankly, we were impressed with the good efforts we saw underway at both types of 
institutions. We encourage the Figher Education authorities to continue to make use 
of both apDroaches. Furthermore we counsel caution on making abruot changes sinc e rA;
the turbulence introduced may undo the gains sought in the conversion. In the plans
for such changes and especially in the organization of radicyl nitntions,/ 
detailed consideration must be given to the availability of resources, both human 
and financial including recurring elements of the budget. 

It is important to provide real opportunity for research and innovation to 
proceed in all the appropriate institutions. This effort is not a privilege to be 
reserved only for special new elite organizations. The relationship between 
faculty teaching and research is of proven value and the involvement of bright
creative students is an excellent stimulus to the advancement of research. 

7. 	 IRSIT 
In order to have a full and broadly baance6 program of informatias in Tunisia,

computer-literacy must become a part of the secondary school curriculm; university
level institutes must teach students to utilize computers appropriately in every

field of study and must have the requisite equpment ; there must be effective
 
departments in ccmuter science and computer 
 technology and engineering- and all 
must conductresearch; and finally, a doctorate/ post doctorate-level progr--and
research facility must be providedin-order--toensure. a growing ca:--oT-Thg-het
level professionals- conuc~ advancedreachi u sScfat 	 
pr-gra-nd--res-arcb facility does not exist at present and although it night be \
 
justified on a national 
basis, tiiht be more feasible and certainly cost-effective for such a facility to serve a larger regilase. 

The GOT is planning a reaonal center, IPSIT , for this latter purpose and 
the cur-rent plans have been described in section 2. The target year for the 
inauguration of this new facility is 1990, and a major pla'nni g and implementation
task remains. Thus, it is essential tt the several existing institutes of 
technology and the faculties of the University be incorporated into a phased plan
of implementation of the research and applications program. These mhools all hve 
research programs. In most cases they lack adequate e-uitxent (esmcially micro_.
computers), have insufficient research budsges and are im ded by lack of support 
resources, e.g. cications with otters woz-idng in -their fields, difficulties 
in obtaining reference data, programs, etc. IRSIT, as the overall informatics 
stimulator or catalyst must provide for strenhng and Sportig ese-e sting 
centers. Thus, one important function of IRSIT might be to ftnd specific research 
projects at the University-level institutions in.Tunisia as well as comparable 
institutes in the Region. 

During the IRSIT plan phases, the technical institutes and the University
must provide the professional manpower and Tunisian counterpaRs for developing
anddHD e6lting the plan. For example, in order to have in place a telecommunications 
network linking the research facilities in Tunisia and the regional countries, plus
sate'lite commudcation to related research centers and data banks in U.S., Europe
and elsewhere, assistance in planning and implementation will need to be provided by
the above institutes. As another example, the Arabization informatics rese rch 
pl-nned at IRSIT requires considerable preparatory work, regional coordination, etc. 
in .,rder to be viable as an important focus when that institute commences. The above 
mentioned institutions including EIT, CNI, and ENSI are already involved in such 
research efforts and should be involved in providing expertise and assisting in the 
elaboration of the ISIT program. In this area as in most of the programs to be 
undertaken we believe that productive links with irdustry and the private sector 
should be developed along innovative and flexible lines. 

(10) 
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8. C.I.T. 
The GOT has proposed a new innovative institution, an English language,

Western oriented University level school to be named the Carthage Institute of 
Technology (C.I.T.). One principal purpose of the school would be to provide a 
higher level educational facility for the graduates from the elite Ariana Ly ee 
which specializes in science and technoloya i emIiphacize informatics and 
where instruction is being carried out in English for all technical subjects.
Because the students at Ariana are selected based on test scores from all 6th grade
graduates in O150 top 300 out of approrimately 180,000 each -yar -Tun--a of 
it can be assumed that a high percentage of these students will qualify for and 
desire higher education. It might be feasible to incorporate an Engish language
curriculu= in an existing higher level science and technology school by the fall 
of 1989, when the first Ariana Lycee graduates will be ready to enter University.
By that same time, hoever, there may be justification f6r an additional technical 
institute in Thisia which recut.reent can be itegrated with that above. 

The plans for C.I.T. also contemplate utilizing advanced techniques in 
in-fornatics consistent with the credentials which advanced Lycee leavers will be 
exDected to have in the future. Additional innovations in educational technology 
and curriculum and methods should all be explored in planning this higher 
education facility of the future which may also aspir to regional prominence. 

(11)
 



5. Recomendattons for Areas for Donor SunDort 

Informatics and Development 

For the reasons discussed above, we believe that it would be. highly appropriate
for A.I.D. to consider support for and cooperation with Tunisia in the following 
areas pertairIng to "Nicru Computers for Development " and related efforts in 
educational applications -nd research and institutional support. 

A. Support for an expe.-iment to introduce micro-computers more broadly in the 
secondary education system in Tunisia for the purposes of improving the effectiveness 
of instruction and to diffusb computer literacy at a formative stage of the general
education process. 

Under the supervision of the Ministry of Secondary Education ane- with the 
assistance of the C.B.M,.I.*, the project could involve the following components:

An AID contract with a U.S. institution (e.g. a University Teachers' College) 
to work with the appropriate Tunisian authorities: 

1) to see that the candidate schools prepare the teachers with the 
requisite training for computer assisted instruction and computer 
literacy efforts. 

2) to provide access to the relevant experiences in the U.S. and else. 
where in "courseware" development. ** 

3) to advise Tunisian authorities concerning appropriate facilities 
for effective utilization of micro-computers in instruction. 

4) to identify the appropriate computers, peripherals, and other 
related educational technology and to assist with the procurement, 
distribution, set-up and appiriate maintenance. 

5) to arrange for an evaluation of the experiment in C.A.I. and 
a process of identification of recommendations for i'ature improvements in 
any subsequent efforts. 

The number of schools involved and the facilities for them will have to be 
reviewed jointly ; from preliminary plans of C.B.M.I. we have considered a level 
of effort involving 10 schools (lycees) and approximately 30 micro-comp uters per
school, however, a final decision should be made during project design.

Summing up, this proposal should include the following elements: 
Technical assistance from an appropriate U.S. institution 

(support and services) 
Training for teachers including visits to schools using C.A.I. 
Hardware and software provision 
Program evaluation 

The project is expected to take at least 2 years to complete. Although
donor and GOT costs would be finalized during project design, it is anticipated that 
the donor contribution wovid be approximately $1.1 Yillon. 

B. Support for the introduction of micro-computers into selected higher education 
institutions. -

Under the supervision of the Yinis-y of Higher Education and Scientific 
Research and with the assistance of the C.B.M.I.*, it is recommended that A.I.D. 
contract with one or more U.S. Universities with technical strengths in the appropriate
disciplinary areas to assist in the introduction of micro-computer applications into 
selected Tunisian higher education institutions. 

The effort will: 
1) assist candidate institutions ( junior colleges, etc.) to prepare 

their faculty with training for the incorporation of micro-computers into 
the curriculum of their subject disciplines. 

We see the C.B.M.I. role primarily in the early catalytic phase of the effort. 
** In cooperation with the Department of Education and the National Science Foundation 
in the U.S. and Unesco and IM internat pnally.( 12/ 



2) provide access to the relevant experiences in the U.S. and Europe in 
suitably appropriate "courseware" development. 

3) assist with the identification and procurement of the hardware and 
peripherals appropriate to the agreed applications. 

4) arrange for an evaluation of the utility of the computers in the 
higher education applications. 

Our preliminary estimate is that some 6 institutes would be. involved with this 
effort, chosen from the larger roster considered by C.B.111.1. (see Appendix D). it is 
estimated that this comnonent to assist in the diffusion of micro~.computers to these 
institutions would require $900 thousand in donor funding. 

C. SuDoort for TPS±T 
We recommend that A.I.D. contract for the services of a U.S. non-profit 

research institution* with expertise in the computer/commuxi cation fields to assist 
the GOT in developing a detailed, phased plan for the creation of' a new regora.l 
informatics research institute in Tunisia (IRSIT). We recommend that if capital 
equipment is required for implementation of a phase, that equipment be considered as 
a separate candidate activity when required. ( The GOT may vish to finance such 
equipment itself or to seek other donors.) 

The co -ttor should assist the existing research efforts underway at 
related institutions and IRSIT in estalis ng coopera e activies in conjunction 
with appropriate U.S. Universities and research institutions. The contractor should 
be responb .foLto identifying needs and recommending candidates for technology 
exchange with the U.S. subjec- to approval of the GOT and A.I.D. 

The project should involve the following components: 
1) A review of present structure and any planned changes of relevant 

research in agher education institutes and departments as they 
relate to IPSIT. A review of the relevant research underway and the 
areas of expertise of researchers. 

2) Preparation, with GOT counterparts, of a statement of purposes of 
IRSIT together with a review of existing plans. 

3) Development, with GOT counterparts, of a plan by phases for IRSIT 
and assistance in the implementation of the phases. 
4) Recommendation to GOT and A.IoD. of appropriate technology exchange 

visits with the U.S. 
5) Recommendations to A.I.D. and GOT of spcific U.S. University links 

for cooperation. 
The major elements of donor support for development of IRSIT include a 

technical assistance team of three professionals, international exchanges 
of professionals and procurement of selected equipment. It is estimated that 
this effort would require approximately $1 Million of donor funding. 

D. Sunoort for C.I.T. 
We recommend that the scope of work for the contractor for the IRSIT project 

be extended to include a thorough study of the feasiblity and advisability of an init
ially small C.I.T. If the contractor concludes that it is feasible and advisable, and 
GOT and A.IoD. concur, the contractor will assist in preparing detailed plans, cost 
estimates and schedules for establishing C.I.T. 

The project will involve the following components: 
1) Review of the Arlana Lycee program and any other programs that will 

prepare students for training at C.I.T. 
2) Study the feasibility and advisability of establishing C.I.T. and 

report. 
3) If it is detenmined that C.I.T. is feasible and advisable, assist 

GOT counterparts in preparing detailed, phased plans, schedules and cost 
estimates considering a fall 1989 opening. Plans should include 
requirements for facilities, equipment, support resources, etc. 

*Battelle Memorial Institute and S1I International are examples of non-profit research 
institutes that have been involved in assisting developing countries establish similar 

st-actures. (13) 



4) Assistance in developing ties between C.I.T. and U.S. Universities. 

It is estimated that this effort involving two professionals and assoc-ited travel 
for a period of one year would require approximately $200 thousand of donor funding. 

In connection with the IRIT and C.I.T. efforts it is important for the GOT
authorities to be aware of the significant recurrent costs involved above and beyond
the early initial contributions which the donor may provide. 

(14)
 



* 6. Potential Areas for Future Cooperation: U.S.-Tuisia 

In the course of our visits and discussions it became evident that the Tunisians 
would like to have more and closer connections with their counterparts in the U.S. 
We have therefore identified some pertinent areas; many of these links of cooperation 
may be beyond the scope of A.I.D. i however, it is felt wortk mentioning in that same 
future opportunities for cooperation may arise. 

1) The work of C.N.I. is analogous to that of the National Bureau of Standards' 
Institute for Computer Science and Technology in the U.S. The Bureau has made a review 
of Federal Agency Experiences with Micro-computers which should be of interest. (500-02)
The Bureau might also be helpful in considering the standards issues relating to the 
Arabization of infornatics project.

2) Efforts in education involving micro-computers are of interest to the Department
of Education and the National Science Foundation. The former maintains an information 
system(L1C) which has a clearinghouse on computer applications. 

3) !RSIT interests in research should relate to the NSF and NBS. The Department of 
Commerce's N.T.I.S. maintains a data base on current research efforts which includes
 
computer science and other elements of informatics.
 

4) Contacts with the informatics industry and some of their cooperative research 
consortia would be useful and should be encouraged (e.g. IlM's scientific research 
institutes). 

5) Professional societies should be encouraged to' give preferential ratee to students 
in developing countries so that they may be able to interact professionally.

6) Tunisia's high interest in informatics will be of great interest to the National 
Research Council of the U.S. National Academy of Sciences. The LC has underway a 
program of seminars and publications on the subject of .aaro-computers for Developing
Countries. Seminarson specific topics are being held in a.ppropriate LD~s. W.L., one of 
the authors of this paper, is Chairman of the advisory panel on this project and will 
serve as contact for Tunisia. 

It is possible that all thqse areas can be integrated into a general S -T
 
bilateral agreement between the U.S. and Tunisia, when the two Presidents meet in
 
June 1985.
 



Appendix A 

Te~.s of Reference of the Mission 

A. Recommend to AID whether a donor investment in the GOT proposal is appropriate
at this time in relation to the develorment needs, socioeconomic benefits, cost effect. 
iveness, and human and other resources available. If the recomendation is positive, they
will identify what elements of the GOT's proposed program are appropriate for donor 
support.

B. As appropriate, identify key constraints which must be satisfactorily resolved 
or addressed by the GOT before donor investment. 

C. Provide an overview of GOT plans (in public and private sectors) ±or national 
and regional computer technology adaptation including CHa and CAI pilot activities, IRS17 
and C.I.T. 

D) Identify key issues/infonaation the GOT must address in development of this
capability and current status toward them issues with particular attention to instit
utional, econaic, financial and educational issues. 

E. To the extent possible in a brief overview, prepare comments directed to the GOT 
on feasibility of their approach, directions to consider and pitfalls to avoid based 
on other experiences. 

Prior to departure, the two Educational Technologists will provide USAID semior..
staff with a detailed verbal briefing of their findings and submit a final report
covering the above points. 
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Appendix B 

List of abbreviations 

*A.P.I. 	 Agence de Promotion des Invetissements 
( Investment Promotion Agency )

C.I.P.I.T. 	 Committee Ministeriel Permanent de 1'Informatique 
et des Telecommunications
 

C.I.T. 	 Carthage Institut do Technologim
 
( Carthage Institute of Technology )
 

C.B.M.I. 	 Centre Bourguiba de Mcro-Informatique 
C.N.I. Centre Nationale d'Enformatique
 
Co. N.I. Commission Nationale d'Informatioue
 
E.N.I.T. 	 Ecole National d'Ingenieurs de Tnis 
E.N.S.E.T. 	 Ecole Normale Superieure de l'Enseignement Technique 
E.N.S.I. 	 Ecole Nationale des Sciences Informatiques 
I.S.G. 	 Institut Superieur de Gestion 
I.R.S.I.T. 	 Institut Regional des Sciences Inf;rmatique et Telecommunications-: 
M.I.T. 	 Monastir Institut de Technologie 
S.C.E.T. 	 Societe Centrale d'Equipment Terrains 
U.C.C. 	 Universite Centre de Calcul ( El Khawarizme ) 



Appendix C
 

Mission Visits 

C.B.M.I. 	 Director, 1ir. M. Latiri; Mrs. C.H. FUa and staff 
Task Force (Representatives of Lycees, Institxtos and Minietry of 

Secondary Education)
 
A group of 30 suppliers of computer hardware and software active in 

Tunisia and rendering assistance to the CVuter 

Ministry of Hig, er Education Minister M. Ben hia and &. staff 
and Scientific Research 

Ministry of Secondary Education Minister M. Chedly and senior staff 

Ministry of Foreign Affairs Minister M. A. Ben Arfa and senior staff 
( International Cooperation ) 

The Mayor of Tunis M. Zakaria Ben Mustufa and senior staff 

The Governor of Monastir 

Lycee Bourguiba (Tunis) Principal Mine. Souad Boulahya and teachers 
Lycee Ariana (Ariara) Principal Mine. Habiba Soua and teachers 
Lycee Bourguiba (Monastir) 	 Pricipal and teachers 

A.?.I. 	 P.-D.G. M. Ali Heda and senior staff 

I.R.S.I.T. 	 Mr. H. BourguLba,Jr. ,President 
Mr. M. Latiri, Co-ordinator 
Advisory 	Comittee ( Directors of CNI, ENSI, Fac. of 

Science, Univ. of Tunis, E.N.I.T., Bank, etc. ) 

CI.P.I.T. 	 Mr. adviser toM. Latiri, 	 the Prime Miister 

E.N.S.I. 	 Mr. M. en Ahmed, Director 

E.N.I.T. 	 Mr. A. Marrakechi, Director 
Mr. N. Ellouze, Prof. of Informatics 

Ministry of Plans 	 Mr. Y. CHAouachi, co-ordinator of Informatics Plan 

E.N.S.E.T. 	 Director and Prof. of Informatic, Mr. Annati 

University 	of Tunis 
Faculte des Sciences-Tunis Dean Mohamed Moalla 
Faculte des Sciences.-onastir Dean K. Harzallah 
U.C.C. (El Khawarizmi) 	 Director M. Amara 

C.N.I. 	 P.-D.G. Pr. Farouk Kamoun 

National 	Assoc. of Engineers Ch. Mr. Slah Ben Said (Pres. S.O.E.T. ) 
and Research u.zaus Mr. El Aouarn Cherif, rep. Informatics Engineers 

The Parliament of 	Tunisia Secretary-General Pasha 
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Appendix D fI 

Programme d'Equipement de Micro-Ordinateurs 	 Junior Colleges 

annexe 3 recapitulatif
 
------------I---------------- --------------------------------------I
 

I effectif h y p o t h e s e s 
Ihyp. 3 hyp. 2 hyp. 1

2 etud. / micro 1 50 micro 30 micro 15 micro
 

IE.N.I.T. 	 Ifl 252 170 h./an 113 h./an 56 h./an
Ifm 270 1 5.5 h.hebdol 3.5 h.hebdol 1.5 h.hebdol 

I 	 I I I I I 
IE.N.I.G. Ifl 136 1 327 h./an 1 218 h.Ian 1 109 h./an I

jfm 136 1 10 h.hebdol 7..h.hebdol 3.5 h.hebdoc 
II I I I

IE.N.I.S. 	 Ifl 134 1 246 h./an 1 164 h./an I 82 h./an
Ifm 228 8 h.hebdol 5.5 h.hebdol 2.5 h.hebdol 

I 	 I II 	 IIIE.N.I.M. Ifl 212 1 253 h./an 1 168 h./an 1 84 h.Ian I 
I Ifm 140 1 8.5 h.hebdol 5.5 h.hebdol 2.5 h.hebdol 

II 1 .1 1 1
IFac.Sc.Inf. 	Iinf 124 1 109 h./an 1 72 h./an 1 36 h. /an

1ler 690 1 3.5 h.hebdol 2 h.hebdo 1 h.hebdol 
II 	 I II 	 I

IAc.Mil. If 100 1 891 h./an 1 594 h./an 1 297 h./an I 
I 1 10 h.hebdol 10 h.hebdol 10 h.hebdol 

I I I I II
IE.N.S.E.T. ler 388 	 229 h./an 1 153 h./an 1 76 h./iLn


1 	 1 7.5 h.hebdol 5 h.hebdo 2.5 h.hebdol
 

fI.S.G.f 505 	 1 176 h./an 1 117 h./an 58 h./an 
"fm ? 5.5 h.hebdol 3.5 h.hebdol 1.5 h.hebdol 

II I I II
II.H.E.C. Ifl 175 1 285 h./an 1 190 h./an 1 95 h. /an I 
I jfm 137 I 9.5 h.hebdol 6 h.hebdol 3 h.hebdo 

IE.N.A. Ic..5. 34 281 h./an 1 187 h./an 1 93 h./anI
,Ic.m. 283 9 h.-hebdol 6 h.hebdol 3 h.hebdol 

I . I 	 I I I 
II.T.A.A.U.T.lfl 280 318 h./n 1 212 h./an 1 106 h./an I 

I I 10 h.hebdol 7 h.hebdol 3.5 h.hebdol 
I I 	 I I I

II.S.T. Gabeslts 280 318 h./n 1 212 h./an 1 106 h./an I
 
I 1I 10 h.hebdol 7 h.hebdol 3.5 h.hebdol
 
SI I I I I
 
------------I------------------I-----------------------------------
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