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IAEA-SM-317/38 
APPROPRIATE INFORMATION SYSTEMS 

IN UNDERDEVELOPED COUNTRIES: 
THE CASE OF THE SUDAN 

Abstract 

Considers the application of new technology to Information 
systems in underdeveloped countries taking the case of the 
National Documentation Centre (NOC) in Khartoum, Sudan as an 
example. Describes the implementation of a project there to 
improve Information collection and dissemination using 
microcomputers and micrographics. The scope of the project is to 
collect conventional and non-conventional documents produced in 
and about Sudan in the areas of science, technology and the 
social sciences, and to maintain databases containing 
bibliographic, research project, institutional and personnel 
data. Examines the advantages of microcomputers for 
underdeveloped countries and other technological developments 
such as CD-RON, desktop publishing, expert systems and factors 
such as exchange of data, repackaging of information, and 
cooperation, all of which are likely to have an impact on 
scientific and technological Information provision in the 1990s. 
Considers constraints to introducing new technology 
(hardware/software procurement and maintenance, operating 
conditions, existing document delivery systems, absence of 
information sharing culture) but argues that a longer term 
development strategy which allows for training, long term 
funding, cooperation and appropriate computer applications will 
result 1n sustainable Information systems development in 
underdeveloped countries. 

******************************* 

L. Introduction 

Sudan has struggled for many years with difficult climatic, economic and 
political conditions. Like other least developed countries, it has extremely low 
economic growth rates, and 1s severely handicapped by the poor state of Its physical 
capital. The total amount of foreign currency available for purchase of goods 
essential to Its development, Including publications, journal subscriptions, 
equipment and supplies, remains very low. 

Sudan is suffering from civil war and other disturbances. The majority of its 
population 1s affected by malnutrition, shortage of drinking water and the 
rudimentary state of Its health services and educational system. Such economic and 
social difficulties result from weak Institutional and physical Infrastructures of 
all kinds including administration, education, Information training, health, 
housing, transport and communications. 
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Library and information services are affected by these difficulties. Moreover, 
the perception seems lacking "that timely and reliable information is a vital input 
not only to good planning and decision making but to the development of a positive 
response to change and, indeed, to practical know-how in every aspect of human 
living." [1] 

Zx. Progress made despite unfavourable conditions 

This generally dark picture contains some bright spots, however, showing that it 
is possible to achieve improved information services despite a difficult economic 
and social environment. In this regard the National Documentation Centre (NDC) of 
the National Council for Research based in Khartoum, Sudan offers an encouraging 
example. 

Recognizing the need to strengthen and systematize the activities and services 
of the National Documentation Centre for collecting, handling and retrieving of 
bibliographic information within Sudan, assistance was sought and secured from the 
Ford Foundation, International Development Research Centre (IDRC), the Sudanese 
Ministry of Planning and Voluntary Service Overseas (VSO). The main objectives of 
the funded project are to: 

2.1. Introduce microcomputers and micrographics to NDC activities. 

2.2. Increase the coverage and comprehensiveness of Sudan Science Abstracts and our 
Sudan Collection library both from local and foreign located sources as well as 
foreign literature relevant to Sudan. 

2.3. Establish an automated national bibliographic database. 

2.4. Provide access to published and unpublished Information of relevance to Sudan 
generated within and outside the country, through current awareness, retrospective 
searches and selective dissemination of information (SDI) services. 

2.6. Establish standard levels for performance and raise productivity. 

2.6. Create and develop an Information network. 

[1J SEWELL, P.H., WESLEY, С , "The development of library and Information 
services 1 i the Republic of Sudan 1n relation to International developments", 
Information Consultants 1n Action (PARKER, J.S., Ed.), Mansell, London (1986) p.248. 
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Much progress has been made in the two and a half years of the project. Firstly 
four microcomputers have been installed and Sudanese staff trained in their 
operation; these are used chiefly for maintaining two databases; firstly, the 
machine readable form of the Sudan Science Abstracts publication, now in its 
seventh volume since 1981. Volume 6, published in 1989 was the first to be 
generated by computer, in camera ready copy. The records contained on this 
bibliographic database serve as a national bibliography and as the online catalogue 
for NOC's Sudan Collection library. The second 1s a database of current research 
being carried out in or about Sudan and is the machine readable form of the National 
Register of Current Research publication, now 1n Its third edition since 1983. The 
latest edition was published in 1989, also the first to be generated by computer. 
It contains details of over 1300 research projects completed or ongoing since 1985. 

The software used for these databases is UNESCO's Micro CDS/ISIS, a package 
rapidly gaining in popularity amongst African information centres [2], not least 
because it is offered free of charge to qualifying institutions and because support 
in using the package is quite widely available. Much care has been taken to enter 
data in an exchangeable format and to this end with some modifications an 
International Development Information Network (IDIN) bibliographic worksheet Is 
being used for inputting data [3J. This 1s one of several Implementations of the 
Common Communication Format (CCF) {4J also sponsored by UNESCO in order to 
facilitate the exchange of bibliographic data which might come from a variety of 
sources. MARC formats, even UNIMARC can be unwieldy when non-conventional catalogue 
records need to be accommodated, so catalogue entries conforming to an exchangeable 
format such as the CCF are especially useful for those underdeveloped countries 
where publishing 1s not well advanced and where often scientific and technical 
documents will not have a circulation which will justify the expense of formal 
publication. Perhaps as much as 80% of the documents cited 1n Sudan Science 
Abstracts could be termed "grey literature". It seems likely that other scientific 
and technical documentation centres 1n Africa will acquire similar proportions of 
non-conventional literature and this should be taken Into account when we are 
planning advanced information systems for the 1990s. 

[2] For a list of Micro CDS/ISIS users 1n Africa see Appendix D, Science and 
Technology Information Services and Systems In Africa, (Report of a Workshop held 
1n Nairobi, April 19-22, 1989), National Academy Press, Washington D.C. (1989) 57-
60. 

13] DI LAURO, A., IDIN Manual for the Creation and Management of a 
Bibliographic Database using M1cro-ISIS, OECD, Paris (1988) 

I4J SIMMONS, P., H0PKINS0N, A. (Eds), CCF: The Common Communication Format, 2nd 
éd., rep. PGI-88/WS/2, UNESCO, Paris (1988) 
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Micrographies have also been introduced to circumvent the problem of this 
prevalence of "grey literature". Multiple copies of documents are often unavailable; 
if there is a print run it is often very short; many documents are simply 
mimeographed or duplicated in small numbers; much scientific and technical 
Information relating to Sudan is contained In theses, government and development 
agency reports, or In journal articles: 1n all these cases it is often very 
difficult to get a hard copy making microfiche an attractive option when trying to 
disseminate information more widely. In 1989 a microfiche facility was equipped 
which allows the internal production of documents otherwise generally unavailable. 
The camera has also been taken to other parts of the country to film documents on 
other sites. The possibility of disseminating documents in remote locations using 
this medium in a country with very poor communications needs to be fully explored 
but it may be that currently this is a more appropriate solution to solving the 
information needs of Sudan's scientists and planners than dreams about setting up 
computerised networks. 

The NDC's information network meetings have included research libraries 1n order 
to promote cooperation and resource sharing so that ultimately a better service can 
be delivered to the user. In recent meetings the NDC demonstrated the 1NFOTERRA 
database and the Industrial Research and Consultancy Centre demonstrated the INTEB 
database on technology suppliers. 

3x Potential state of the art information services In underdeveloped countries 

Of course appropriate technology will differ from country to country and we must 
examine what Information technology might be most suitable for those seeking to 
Improve Information services in underdeveloped countries. This may provide a useful 
insight both for those running such services in underdeveloped countries and for 
those donors Involved in advising on how to support them 1n the coming decade. 

In underdeveloped countries it seems unlikely that there will be a natural 
progression from using microcomputers to adopting the greater power of minicomputers 
and mainframes. The micro has many advantages for the small-scale user and its 
relatively widespread use in these countries is more likely to make an impact on 
those who really can benefit from Information than the more centralised use of 
larger computers 1n few locations. Their main advantages can be summarised as 
follows: 

3.1. Micros are more tolerant of adverse environmental conditions such as dust and 
heat. 

3.2. Their lower cost makes them accessible to smaller institutions. 
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3.3. The software for micros Is myriad, some of it even quite well documented. 

3.4. Several micros will be less susceptible to downtime since each micro can be 
operated Independently. 

3.5. An Individual workstation gives a more personal feel to using Information 
technology. 

3.6. Compatibility problems are minimised since currently at least most 
institutions will choose IBM compatible equipment for data handling tasks (but not 
necessarily for desktop publishing). 

3.7. Local servicing and maintenance companies are more likely to be able to handle 
micros than larger computers. 

3.8. Exciting peripheral applications have been developed for the micro which will 
have particular benefits in underdeveloped countries (Desktop Publishing, CO-ROM, 
laser scanning, portable microcomputers using various power supplies). 

3.9. Recent developments in the speeds and capacities of microcomputer hardware 
have begun to blur the distinction between micro and mini computers. 

3.10. Local Area Networks based on microcomputers offer a multi-user environment 
whilst minimising dependency on just one central processing unit. The flexibility 
offered means that with minimal forward planning network nodes can be maintained, 
replaced or added as and when funds are available, without jeopardising the 
reliability of the computer facility as a whole. 

There 1s thus real potential to narrow the information gap using the 
microcomputer as the principal vehicle; 1f communications technology, which should 
be interdependent with computer technology 1f we are to reap the full benefits of 
both, were also to be developed along the same small scale Unes then we could begin 
to deliver high quality information at appropriate levels. This 1s already 
happening, but development 1s slower as the market Is not being led by demand from 
Industrial countries which do not need this technology. Developments such as packet 
radio transmission of data and potential use of satellite technology on a small 
scale level, as well as more reliance on solar energy to power the relay of 
Information need to be utilised to circumvent the lack of infrastructures which are 
now taken for granted in developed countries. 
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The advantages of using CD-ROM, especially for those working in less developed 
countries are well documented elsewhere. [5] For our purposes, the most important 
observation 1s that for years underdeveloped countries have been denied effective 
access to current Information through online databases because they lacked and in 
many cases still lack, adequate telecommunications infrastructures. An indication 
of the excitement this technology is bringing to African countries as a vehicle for 
transferring not only bibliographic data but also referral, full text, numerical, 
reference and multi media information can be seen from the interest shown in the 
first conference on CD-ROM 1n Africa, which took place 1n Khartoum In February 1990 
with nearly 200 participants from 15 countries [6]; as a result, several 
institutions Including the NDC are implementing CD-ROM services. But use of 
commercially available CD-ROM products is just one side of the coin; given planning 
foresight on the part of donors and information managers in countries like Sudan the 
next ten years could see the extensive development of indigenous CD-ROM products 
such as national, regional and international bibliographies; full text of African 
scientific publications, government publications including statistics, research 
project information and in general the capture on CD-ROM of documents which at 
present are regarded as grey or fugitive literature due to their inaccessibility, 
low production quality and limited distribution. The agency costs of mastering CD-
ROM have recently come down considerably so that a regional or international 
bibliography might be produced inexpensively, contributing significantly to the 
UNESCO goal of Universal Bibliographic Control. Already, Micro CDS/ISIS has been 
developed for use as a text database management system for CD-ROM [7] 

Desktop publishing offers a way of circumventing the high costs and Inconsistent 
quality levels offered by printers in many African countries, as well as reducing 
publication lead times. For example, at the moment it is Impossible to achieve our 
objective of publishing Sudan Science Abstracts twice yearly as we are completely 
at the mercy of the production schedules and costs of the printing companies, which 
are unpredictable due to periodic shortages of paper, Ink, spare parts for aging 
machines and even electricity to run the printing machines. With our own desktop 
publishing, binding and duplicating facilities we plan to complete the whole process 
using our own production schedules. As a pattern for disseminating scientific 
Information more quickly and efficiently this method has much to recommend it and 

[5} E.g., HELAL, A,H., WEISS, J.W. (Eds), The Impact of CD-ROM on Library 
Operation and Universal Availability of Information, (Proc. 11th International Essen 
Symposium, 1988), Un1vers1tatsb1b11othek Essen, Essen (1989). 

[61 CD-ROM Conference and Workshop, Increasing Access to Information In 
Developing Countries, Feb. 11-13, 1990, Hilton Hotel, Khartoum, Sudan. Proceedings 
forthcoming. 

[7J ABID, A., "CD-ROM and access to Information 1n the South", (HELAL, A.H., 
WEISS, J.W., Eds.), op, cit., 8. 
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the conventional publishing sector can be left to improve Its services for more 
profitable commercial publishing. 

Other factors which will have an Impact on the level of services offered are: 

3.11. Exchange of Information In machine readable form. Cooperative bibliographic 
ventures on CD-ROM or any other machine readable format will hardly be possible If 
data cannot be exchanged and merged. This requires not just compatible computer 
hardware but compatible rules for addressing database records, fields and to a 
certain extent data entry. Using IBM compatible micros, Micro CDS/ISIS and 
bibliographic databases constructed around the Common Communication Format we could, 
given the necessary encouragement, see the emergence of an International standard 
for the developing countries to exchange Information. In some pockets of activity 
this 1s a reality now; the NDC was able to download onto Its Sudan database all 
records relating to Sudan from the International Livestock Centre for Africa 
database 1n Addis Ababa with minimal programming and editing of records and this 
pattern will be repeated with PAOIS and other regional and International databases 
such as CEHANET, POPLINE and others. In exchange we are Inputting data from the NOC 
to these databases. 

3.12. Expert systems may well have more mundane (but useful) applications than 
those being forecast by some. For example, an expert system which could facilitate 
the exchange of less compatible Information might circumvent to some extent the lack 
of computer expertise In underdeveloped countries. A knowledge base could be 
programmed with cataloguing and data entry rules and a corresponding Inference 
engine might then construct catalogue records automatically using data supplied in 
ASCII format. Thus lack of human cooperation might be overcome for greater 
dissemination of Information. 

3.13. There 1s great potential for repackaging information to make it more 
accessible to different user groups. Bibliographic databases have so far seen 
greatest Implementation but Information specialists should be trained in the 
delivery of referral, factual, reference and numerical data using newer technologies 
which can facilitate its repackaging. For example standard spreadsheet software 
available now can package raw numerical data Into attractive and Informative 
statistical bulletins for use by planners; greater Integration of these data with 
bibliographic and factual data Into more comprehensive multimedia products could be 
incorporated Into existing SOI services as an exemplary method of Implementing 
Information outreach policies. 

3.14. Techniques in the uploading of printed data, especially bibliographic 
citations and full text of documents might be simplified using laser scanners and 
Improved optical character recognition software. Cooperative activity here could 
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see full text provision of Indigenous documents using CO-ROM following examples such 
as the ADONIS project with Its planned full text provision of articles 1n facsimile 
from over 400 Medical journals [8]. UNESCO could certainly be Instrumental 1n 
coordinating the development of such ventures, Initially by negotiating access to 
existing full text CD-ROM discs, and later In helping to encourage Indigenous 
preparation of such discs. The Installation of just one ADONIS workstation In a 
country like Sudan could. If well shared and promoted, Improve access to medical 
Information drastically. An attainable dream might consist of a doctor in a remote 
region of Sudan accessing a journal citation on MEDLINE using his or her micro and 
CD-ROM drive, using packet radio to order the document from the ADONIS or similar 
system, and then having the full text transmitted back in a matter of minutes. All 
of this technology is available now and all of it 1s relatively small scale and 
inexpensive. 

4*. Constraints tP çlPSlnfl the loforPBtlPn ЯЯР 

So technology Is already available for the extensive development of scientific 
and technical Information systems in underdeveloped countries. But we would not 
expect the Introduction of such technologies to be easy, however appropriate they 
may seem to be. What are the constraints and how we might neutralise them? 

4.1. A recent workshop on science and technology information services and systems 
In Africa held in Nairobi noted that "perhaps the most pervasive problem for all 
sectors was a lack of training and that whatever projects were undertaken to 
introduce new technologies should Include adequate training. Workshops, seminars, 
computer-based training, improved documentation and manuals could contribute to 
alleviating this problem". [9] Careful consideration needs to be given to planning 
training when embarking upon projects to Improve information services using 
unfamiliar technologies. Often both short and long term skills transfer will be 
appropriate. The NDC has adopted both of these approaches, using short term 
consultants for teaching computer literacy and setting up databases, whilst using 
two British librarians through VSO for a concurrent period of two years. Sudan has 
a severe "brain drain" problem which makes continuous training essential to fill 
gaps made by staff departures. 

[8] STERN, B.T., CAMPBELL, R.M., ADONIS: delivering journal articles on CD-
ROM (Part I), CD-ROM Librarian, 4 (2), (Feb. 1989) 9-13. 

STERN, B.T., CAMPBELL, R.M., ADONIS: delivering journal articles on CD-
ROM (Part II), CD-ROM Librarian, 4 (3), (Mar. 1989) 15-22. 

[9] Science and Technology Information Services and Systems 1n Africa, op. 
cit., 18. 

8 



4.2. Representation of hardware and software companies Is normally poor, often non
existent. Donor assistance and Import duty laws may make it more attractive to have 
equipment supplied direct from manufacturers In the developed world Instead of using 
a local agent thus stifling the emergence of a reliable network of local suppliers. 
However, the recipient Institution may have little choice In the matter of ordering 
equipment as aid Is often tied. 

4.3. Consequently, maintenance of equipment Is likely to be a significant 
constraint where planning has been poor and access to foreign currency is cut off 
after the project ends (we cannot rely on local agents to stock spare parts, nor to 
know how to repair faulty machines which they may never have seen before). 

4.4. There 1s also limited access to information about new hardware and software. 
With few vendors there 1s little competition 1n what Is a small market. As a 
result, Inappropriate equipment 1s often recommended which may result in failure of 
objectives, frustration, disillusionment and wastage of scarce resources. 
Information workers should not be at the mercy of vendors and should be able to get 
access to current Information on equipment so that they can make their own 
assessments. 

4.5. The operating environment in some countries may raise costs considerably. In 
Sudan we cannot think about running even micros without voltage stabilisers, 
uninterruptible power supplies (UPS), air-conditioners and some protection from 
dust. If systems need to be reliable a generator is also necessary. Such a hostile 
operating environment may also reduce the life of the equipment. 

4.6. Document delivery systems are often poor in libraries in underdeveloped 
countries, due to the scarcity of funds for acquisitions, poor communications and 
lack of equipment. Bibliographic information may be almost useless if documents 
themselves cannot afterwards be offered to the user. We have looked at current 
efforts using microfiche technology and the potential for CD-ROM coupled with 
appropriate communications systems to overcome this problem, but It 1s not simply 
a matter of providing the technology. Scarce resources must be shared efficiently 
and undermotlvated Information workers 1n underdeveloped countries with low status 
and low user expectations need to be encouraged to cooperate. Evidence shows that 
by using computers librarians can raise their status and discourage the custodian 
Image. 

4.7. A real market must be created where useful Information Is sought and obtained. 
The Nairobi workshop also noted "the absence of an Information-sharing culture among 
users. This creates a definite limitation on what can be achieved in developing an 
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effective STI [Science and Technology Information] system for researches". [10] 
This absence is explained in part by the fact those who have information systems may 
tend to want to guard them rather than use them as resources for all. Those who 
hold Information well understand Its power. 

JL Longer term scientific information development Issues 

Looking at the future, the question arises how can the most disadvantaged 
countries, and among them Sudan, develop their information services and systems 
taking advantage of new technologies? 

In the framework of efforts to address areas of particular concern these 
countries have primary responsibility for their own overall development. However, 
the international community could contribute to creating conditions which alleviate 
the widening of the gap between the developing countries, not to mention the 
Industrialised world, and the least developed countries. The International 
community will have to provide substantial longer term assistance allowing adequate 
time and support for consolidation. Needless to say, rigorous work and sustained 
efforts are required to be able to take advantage of assistance offered. 

Funding agencies should favour funding projects that contain mechanisms to 
promote coordination, giving more emphasis to national level projects to ensure that 
assistance given will promote the overall development of the national information 
system of a country. 

Areas identified which need increased attention are: 

5.1. Strengthening the existing Information infrastructure to become adequate to 
provide the input needed for development. 

5.2. Developing an information conscious society with the support of an educational 
system which teaches its citizens to seek and find relevant information to perform 
their respective tasks. 

5.3. Creating Institutions such as information analysis centres to supplement 
bibliographic Information by analysing, transforming and providing relevant 
Information 1n readily useable form to decision makers and planners, farmers, health 
workers and the masses of the people. 

5.4. Designing Information systems tailored to serve the needs of specific groups 

[10] Ibid., 6. 
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and directed towards specific development Issues, including working with economic 
sectors and their extension workers. 

5.5. Learning and practising methods of transforming and disseminating technical 
Information in a useable form in order to have a more direct impact on decision 
makers and planners. 

5.6. Emphasising outreach rather than storage of information and strengthening 
communication between users and providers of information. 

JL Conclusion: a development strategy 

Conscious of the limited financial and human resources available, IORC prepared 
an explicit information strategy for assistance to ensure their effective use. The 
following constitute examples of areas of proposed collaboration. [11] 

6.1. Regular arrangements to obtain bibliographies on disks for downloading into 
national databases, as well as copies of the relevant documents on microfiche, thus 
taking advantage of the holdings of some regional and International information 
centres. 

6.2. Encourage links and experiment with twinning of selected Information centres 
In the least developed countries with those in the developed or developing 
countries. 

6.3. Sustain the results achieved by successful projects through providing long 
term financial assistance realising that development 1s a long term evolutionary 
process. 

6.4. Upgrade the expertise of Information personnel through providing fellowships, 
exchange programmes, study tours, and designing and promoting Internship schemes and 
research projects. 

6.5. Support efforts to upgrade and develop computer applications and to share 
know-how and skills through seminars and innovative methods. 

6.6. Encourage multi-agency approach where the expertise of each donor is 
complementary. 

[11] IDRC, Sharing Knowledge for Development: IDRC Information Strategy 
for Africa, (Technical Study 64e, f), IDRC, Ottawa (1969). 
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Oue to the various constraints Identified, development may be slow but good 
planning and determination could bring a considerable Improvement in the state of 
scientific and technological Information services in underdeveloped countries. 
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