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ABSTRACT 

This study is aimed at designing an improved Information 

re trieval system (I RS ) for the agricultural research secto r 

in Uganda . For this reason, a survey was conducted to 

ascertain the info rmation retrieval facilities ava ilable in 

the libraries of the Na tional Agricultural Research 

Organization (NARO), Uganda as well as the information needs 

o f the users. The s urvey was necessary as a basis for 

devel oping an improved IRS. 

The Agricultural sector is the engine of growth of the 

Ugandan e conomy . It employs nearly 90% of the country's 

population and contributes to over 64% to the government 

revenue, over 50% o f the GDP and over 90% of the total 

e xports . The agricultural research sector, under NARO, has to 

meet the challenge o f developing improved technologies t hat 

can be used by the farmers. 

Findings of this study s how that the existing information 

facilities / libraries are not adequate f or the needs o f the 

majority of the research scientists in NARO, let alo ne other 

users in the agricultural sector. I n most cases the 

info rmation needed is not available in the libraries at their 

institutes. Scientists have to search f o r required 

info rmati on from NADIC, other libraries or u se alternative 

sources of information such as the invisible college. On the 

othe r hand it was established that there were modest 

information resources at NADIC which could be shared by all 
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research scientists in NARO. For this reason, an Information 

retrieval system ( IRS) that is based on E-mail has been 

proposed. It will enable the users at remote research 

institutes to access the information resources that are 

available at a central facility located at the National 

Agricultucal Documentation and Information Centre (NADIC) . 

The prototype information retrieval system (IRS) comprises 

of three components: NADISRV, a bibl iographic information 

server which will facilitate the users at remote institutes 

to search home-grown databases at NADIC without having to 

travel from their stations; and a Selective Dissemination of 

Information Service that uses bibserve facilities . By using 

the databases that are available at NADIC, the E-mail 

assisted SDI service, will periodically update all registered 

users about current information in their fields of interest . 

These services require as a prerequisite the availability of 

acti ve databases . The centralized home-grown databases that 

are already existing at NADIC, namely AGRIN, CARIN, AGRINF, 

and UT~IST will be used for this purpose . In addition, two 

other prototype databases have been established using Micro 

CDS/ISIS software. The first one is AGREXP, a database of 

profiles of experts in the broad agricultural field, and the 

second, is AGRORG, a database of institutions that are 

closely or remotely related to agriculture . 

The third component of the Information retrieval System (IRS) 

is, the NADIC SEARCH INTERFACE, a user friendly interface 

which has been devel oped using the ISIS Pascal interface . The 
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NADIC SEARCH INTERFACE will allow both the Information 

Centre/Library staff and the on -site users to interact with 

the system in a friendly way, thus making it easy for the 

users to conduct searches for themselves. 

Finally, strategies for implementing and managing the 

proposed prototype information retrieval system , and 

recommendations for further improvements , are suggested. 
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1.0 INTRODUCTION 

CHAPTER 1 

INTRODUCTION 

The importance of information as an invaluable resource in 

na tional economic development is well known even in 

developing countries like Uganda. Information has come to be 

accepted and recognized as a critical resource of all human 

activity. It permeates all stages of the research and 

development process, finding important applications in the 

areas of interpreting the mandate and legal status of the 

research and development (R&D), policy and decision making, 

formulation and implementation of R&D programs and projects, 

dissemination of R&D results and the actual management of R&D 

institutes themselves (FAMESA 1992) . 

Pina (1987) states that the improvement o f food availability 

in the developing world by the research efforts of the 

International Agricultural Research Centres (IARC's) depends 

not only on applicability of the research in the developing 

world conditions but also on the ability of the IARC's, and 

the national agricultural research system, to get improved 

technologies into the farmers' fields and on consumers' 

plates. He emphasizes that information services have an 

important role to play in making technologies that can 

improve food production available to the national systems. 

More importantly , Pina notes that this role must be fully 

integrated wit h other centre activities related to this 
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effort. He suggests that information workers have an 

obligation to support national researchers with timely and 

updated research findings. On the same issue, Kabele (19 87) 

notes that in the field of agriculture in particular, 

information plays a dynamic role towards increasing the 

production of various commodities. 

Neelameghan (1994) states that in any area of socio-economic 

devel opment, timely provision and use of relevant and 

reliable data and information is a prerequis ite for gainful 

decision making, problem solving, planning and management. 

Information also helps to minimize the duplication of efforts 

and wastage of resources thus enhancing productivity . Such a 

provision, in turn, requires the development of an 

appropr~ate information infrastructure be it institutional, 

nationa: or global. 

This chapter gives a statement of the problem of this study 

which is lack of adequate and current scientific information 

for agricultural research scientists in Uganda, a country 

whi ch relies on agriculture as the mainstay of its people and 

an engine for the growth of its economy. This lack of 

informa~ion is attributed at least in part, to poor 

information retrieval practices. 

The chapter also discusses the possible solutions to specific 

problems identified in agricultural research libraries . The 

need for conducting a survey of the information resources 

available in the libraries of the National Agricultural 

2 



Research Organization (NARO) in Uganda, the information 

retrieval practices used, and the needs o f the research 

scientists is discussed . The objectives of the study and its 

justification are given. Also discussed are: the scope and 

limi tations of the study; the research met hodology used for 

the s u rvey; and the significance of the study. Finally, 

details of the organization of the thesis are furnished. 

1.1 STATEMENT OF THE PROBLEM 

1.1.1 Agricultural Research in Uganda 

Agriculture is the main economic activity of the people of 

Uganda . It contributes more that 50% to the GDP and over 90% 

to the total exports. Uganda has a wide range of soils, 

rainfall a~d altitudes which enable it to produce a diversity 

of crops a~d livestock . As such, Uganda has largely remained 

self-sufficient in food ar.d has exported both cash and food 

crops despite the internal disturbances that prevailed in the 

country for some time in the past (Uganda . Working Group 9A 

1991:1 ) . However, with new demands on the economy and an 

increasing population, the development of Uganda cannot be 

sustained by relying on natural endowment alone, to sustain 

agriculture . There is therefore need to modernize agriculture 

so as to cope with the changing demands of the society . 

Development of agriculture requires the application of 

appropriate and tested technologies that have to come out of 

agricultural research . 
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Uganda has a long research tradition starting with the early 

pre-colonial period at the beginning of this century, when 

reputable and outstanding research stations such as Kawanda, 

Namulonge, Serere and Entebbe were established From these 

stations flowed a series of improved plant and animal 

materials that made Uganda one of the foremost East African 

countries in food and export production in the 50's, 60's and 

early 70's . Makerere University commenced training in 

agriculture in the 1920's, and started research in 

agriculture in 1957 . In addition, Uganda served as a station 

for the East-African Community Research in areas such as; 

trypanosomiasis and tsetse control , viruses, sorghum, millet, 

sugarcane and cotton improvement . After the break up of the 

East -African community in 1977, agricultural research was 

neglected as the government o f the day was not ready to spend 

much money on it. With minimum funding in addition to damages 

and looting of the research institutes which ensued from the 

civil strife that followed, there was a remarkable decline in 

research as well as the scientists morale (Uganda. Working 

Group 9A 1991:1 ) This decline was equally registered in 

research libraries in terms of their collections , manpower to 

run them and even the interest of the library users. 

Realizing the value of research and its contribution to 

national development, in 198 0 the Uganda government initiated 

the restructuring of agricultural research in order to 

rationalize the system so as to meet the national objectives . 

This work was later, in 1987, continued by a national task 

force assisted by the International Service for National 
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Agricul tural Research (ISNAR ) and supported by the World 

Bank. As a result, a national agricultural research strategy 

and plan was developed in which provision of agricul tural 

information to scientists is given priority . Consequently, 

government has implemented reforms in the research sector 

which are intended to enable it generate technologies that 

can facilitate agricultural development . Today the 

agricultural research sector is organized under an umbrella 

body known as the National Agricultural Research Organization 

(NARO ) . It comprises 8 research institutes, 5 research 

stations and several varietal trial centres (Uganda. Working 

Group 9A 1991:1) . 

research strategy puts emphasis on The agricultural 

improvement of the agricul tural research services, hence 

improving the flow of technologies to farmers in order to 

underpin and improve their contribution to the growth and 

productivity of the agricultural sector . The strategy also 

states the challenges of research as being able to produce 

innovations that are [Uganda . Working Group 9A 1991:2): 

• Attractive and therefore easy to disseminate to farmers; 

• sustainable in terms of profitability i.e. without 

special subsidies; 

• realistic in input requirements; and 

• supportive in efforts to enhance environmental quality . 

Realization of the above requires as pre-requisites [Working 

Group 9A 1991:2): 
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• sufficient understanding of the agricultural sector to 

correctly focus the research efforts to farmers needs ; 

• a knowledge of the range of possible innovations 

available locally and externally; and 

• the ability to successfully conduct research, on and off 

station, and transmit the results to the extension 

workers and farmers. 

The above requirements confirm that provision of timely, 

r elevant and accurate information is a major factor in the 

fulfilment of the research strategy and attainment of the 

research goals. On one hand, scientists need relevant and 

timely information in orde r to be able to conduct meaningful 

research and on the other hand the findings from research 

muse be disseminated to pertinent use rs, namely farmers. 

Agricultural research and agricultural information are major 

con t ributors to agricultural development. Corre spondingly, 

the agricultural research scientist 

agricultural information worker are 

developing the country's food, and 

resources . 

supported by an 

the key players in 

other agricultural 

In the case of the situation in Uganda, the re-organized 

agricultural research institutes inherited 

library/information facilities that had for many years 

rema ined virtually unchanged for most of the institutes, with 

the exception of t he new ones, such as The National 

Agricultural Documentation and I nformation Centre (NADIC) and 
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the library at NARO secretariat (NAROSEC) . Apart from a few 

publications that these libraries get as donations, they are 

unable to provide information to meet the changed mandates of 

their parent ins titutions . As a result, the research 

scientists lack adequate and timely information to be able to 

do their work well . 

1.1. 2 Specific problems 

The state of the agricultural infor mation services, 

specifically that of the agricultural research libraries has 

been observed to be inadequate and in some cases very poor. 

Some recent studies (Woodward 1990 ; Uganda. Agricultural Ta sk 

Force Group 4 1 987) attest to this inadequacy . In addition, 

findings of the most recent study indicat e that [IGADD, 

Strengthenino library 1995) : 

• Research scientists who are the major users of the 

information services at NADIC and at the research 

institutes ' libraries mainly need current scientific 

information . Scientists require this information for 

p lanning and conducting research, in order to build on 

what is already known and to avo i d duplication of 

research and wastage of resources . 

• The majo r constraints facing agricultural research 

libraries is lack of adequate funds due t o very small 

budgets that are allocated to libraries . Consequently, 

libraries suffer from lack of basic library tools, 

modern information technologies and insuffic ient 
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collection development. The services offered by these 

libraries are minimal. 

• Major services such as interlibrary loans and current 

awareness are offered by a f ew libraries . Literature 

searches are offered only by NADIC from its collection 

of home-grown (national) and CD-ROM databases. 

In addition 

Agricultural 

to 

Task 

the above problems, a 

Force Group 4 (1987) 

foll owing problems; 

study by 

had cited 

the 

the 

1. Inadequacy in the number of qual ified library personnel 

to run the libraries; 

2 General lack of support for strengthening library and 

information service s as an essential c omponent of the 

institutional support to national agricultural research; 

and 

3 . Lack of coordination among research libraries . 

Although agricultural research activi tie s have been going on 

in Uganda for many years, sharing of research findings among 

scientists especially those at remote locations, has not been 

commensurate with the level of research activities . 

Similarly, disseminati on of the research findings to users 

has also been inadequate. Information generated through 

research unfortunately remains in the scientists' drawers or 

files and therefore unpublished and unknown even among the 

his /her peer group . 
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To overcome these problems, the National Agricultural 

Documentation and Information Centre (NADIC ) has, since its 

inception in 1989 endeavoured to reo rganize the agricultural 

information resources through the following means: 

• Re-arranging of the national collections 

• Setting up databases and reactivating of current 

information services 

• Conducting bibliographic searches; and 

• Offering document supply services to a limited extent. 

(Refer to Chapter 5, Table (s ) 5 . 13 and 5 . 14 for more 

details on the databases at NADIC) . 

Currently, scientists cite most current information from a 

few current journals in their libraries and from the 

databases at NADIC . Researchers and other users send their 

info rmation requests to NADIC, a search for the requested 

information is done manually and the search results are 

mailed / sent back to requester using o rdinary (snai l!) mail. 

Despite the efforts made by NADIC, these services do not 

reach the majorit y of users of the research libraries . Even 

those who get the information, receive it late in most cases . 

1.1.3 Possible solutions 

In an effort to address the problems identified above, the 

research sector is currently facing a tremendous cha llenge of 

re - building and re-equipping the research libraries. The goal 
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is to give adequate information to the scientists and 

eventually to enhance cooperation between the research 

institutes / scientists by establishing research information 

network. This network is also i~tended to break the isolation 

of researchers from national, regional and international 

knowledge sources. To effect these changes, several actions 

have been undertaken by NARO since its establishment in 1992. 

The first action was to absorb NADIC into its organs and to 

give NADIC the mandate to provide support for agricultural 

research by the efficient and timely supply of relevant 

information to scientists and other users according to their 

needs . (Refer to Chapter 2, Section 2.1.3 . 1 for details about 

NARO) . 

The determination by NARO to develop its information services 

is expressly put in its information policy which is discussed 

in Chapter 2, Section 2 . 1 . 3.1 . 3 . Given the situation that 

tight budgets have, and will f o r s ometime to come, continue 

to be constraints in research libraries, the possible 

solution for alleviating the problem of lack of 

information would be through Judicious sharing 

available informat ion resources. To achieve this, 

adequate 

of the 

a well 

organized agricultural information retrieval system is 

imperative . Such a system should facilitate the research 

scientists in selecting the required information from the 

stores which may be databases, 1 ibraries, etc, with ease. 

Furthermore, the information system should have a mechanism 

of channelling information to particular people who would 
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optimally use it in their work (Guha 1983). These should be 

the goals of any information retrieval system. 

The use of information technologies ( IT ), mainly computers as 

a means of facilitating information storage and retrieval, is 

necessary to achieve efficiency. Vickery (1987) states that 

the design of information retrieval systems is becoming 

increasingly dependent of physical mechanisms and in 

particular on computers and telecommunications. He notes that 

this is an important area of information management. 

The use of IT in information management in NARO is not new . 

This can be seen in the discussion on IT facilities in NARO 

in Chapter 5, Section 5.1 . 2 . 1. What is required is to ensure 

that IT use is coordinated and used appropriately. 

Some of the possible ways of correcting the problem of lack 

cf access to adequate and current information c ould be by : 

• Setting up a central facility (node) at NADIC to 

coordinate the sharing of information resources among 

NARO libraries; 

• Stepping up the indexing of publications such as 

research reports, workshop papers , etc. into home-grown 

databases at NADIC; 

• Establishing an information retrieval service that can 

provide retrospective search services, current awareness 

services (CAS) and selective dissemination of 

information (SD I ) , f or both on-site and remote users ; 
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• Improving retrieval of information so that on-site users 

can interact with the system individually . This could be 

done by establi shing a u ser fr iendly search interface ; 

and 

• Utilizing Electron ic mail (E-mai l) to deliver 

information to use rs at remote i nstitu t i ons . 

The view of improving acces s to bibl iographic databases 

concu rs wi th the contributions made by African research 

scientists at a workshop on databases held a t the Pan African 

Development Information System (PAD IS ) of the United Nations 

Economic Commission for Africa, Addis Ababa, in October 1994 

(AAAS-SSAP and UNECA - PADIS 199 5 ) . These scientists recognized 

the need to provide better access to bibliographic data 

available in databases as a ma jor goal of every information 

centre . 

Moreover , the advent of electronic communication has further 

facilitated access to databases . Access o f databases through 

E-mail has been implemented in many parts of the wo rld and 

more efforts continue to be directed to improving this 

technology (Refer to Chapter 3, Section 3.3.2 for more 

details) . 

It is against this background that this study was formulated 

as a way o f investigating the state of the cur rent 

information resources , the facilities in the agricultural 

research librarie s and the use rs needs . A broad investiga t ion 
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was necessar y in order to formulate a concrete informa tion 

retrieval system for all users. 

1.2 JUSTIFICATION OF THE STUDY 

Utilization of the available informatio n resources in the 

agricultural research sector requires the use of appropriate 

retrieval methods that can bridge the gap between the 

available resources and the users . Hence a study to propose 

the use of improved information retrieval practices is a 

wo rth while effort.The need for such an effort is justified 

by the following facts: 

1. The Ugandan economy depends on agriculture for its 

growth and agriculture is the mainstay o f the majority 

of Ugandans . Development of agriculture is therefore an 

absolute necessity; 

2. Information is 

agriculture; 

the key for the development of 

3. There is a high demand for agricultural information, 

particularly among t he agricultural research scientis t s 

(Refer to Section 1 . 1 . 1 above); 

4. In Uganda, the research institutions are geographically 

dispersed and therefore are remote from the central 

information facilities at NADIC. As such, research 

scientists have to travel long distances to access 

libraries / info rmation resources at NADIC or other sister 

institutes; 

The location of the various insti tutes are shown in 

Figure 2.1 , Ma p of Uganda showing the location of the 
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agricul tural research Institutes in the Agro-ecological 

zone s given in Chapter 2 ) 

Below is a description of the location of the 

institutes: 

• Serere Agr icultural and An imal Production Research 

Ins titute (SAARI ) is in the eastern reg ion, located 350 

km from the capital, Kampala; 

• The Livestock research Institute (L IRI ) , is at Tororo in 

the east, located 207 km from Kampala; 

• The Fisheries Research Institute (FI RI) , is at Jinja, in 

the mid-east , 80 km from Kampala; 

• The Forestry Research Institute (FORI) , is currently 

located just outside the capital but will soon move to 

a distanc location in the central region; 

• Namulonge Agricultural and Animal Productio n Resea rch 

I ns titute (NAARI ) , is 30 km from the capital, Kampala; 

• Botr. Kawanda Agricultural Research Institute (KAR I ) and 

the National Agricultur al Documentation and Information 

Centre ( ~ADIC) are located on the same site, 13 km out 

o f the capital; and 

• The NARO Secretariat (NAROSEC ) is l oca ted in Ent ebbe, 37 

km from t he capital, Kampala. 

5 . It is a ntic i pat ed t hat the databases at NADIC will g r ow 

and the demands for information from them will increase . 

The need for improved retrieval methods will therefore, 

become even more necessary; 
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6. Currently , searching and retrieval of information from 

bibliographic databases at NADIC is effected by a human 

intermediary. Similarly, dissemination of information 

from searches to users is done through ordinary document 

deli very systems such as the postal system ( " snail" 

mail) . This method of information retrieval and 

dissemination is rather tedious, expensive, slow, and 

requires human labour. This affects the timelines s in 

delivery of information and in implementation of 

agricultural (research) activities; 

7. The use of E- mail which is a cheaper means of 

communication will save the Inst itutions ' funds which 

have until now been used in expensive means of 

communication such as Fax, telephone, Express mail, DHL, 

etc' i 

8. NADIC does not have sufficient qualified information 

professio~als who can efficiently carry out the 

professio~al activities demanded of chern by the users . 

(Refer to Chapter 5, Table 5.4 ) . This results in delays 

in answering requests for literature (database) searches 

due to the heavy work load. There is therefore a need to 

improve this situation ; 

9 . Complete reliance on human labour (e.g. for performing 

searches ) will be overcome by establishing an 

information retrieval system with user-friendly features 

and! or with automated functions that the user can 

interact with, thus minimizing or even eliminating the 

need for a human intermediary; 
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10. Recent developments in telematics, have resulted in the 

develo pment of improved information retrieval services . 

Thus info rmation is no longer localized . E-mail is a 

cheap and more effective way of sharing resources; 

11 . Recently an E-mail facility was installed at the NADIC 

to facilitate communication within and outside Uganda . 

In addition, E-mail facilities are being instal led at 

NARO institutes There are plans to install these 

facilities in all research institutions / stations under 

NARO. This will be a way of implementing the NARO 

i nformation policy which is discussed later in Chapte r 

2, Section 2.1.3 . Since electronic connectivity is 

already being implemented by NARO and is now being used 

for ordinary communication, then sharing of information 

resources through E-mail wi ll definitely maxi mi ze the 

u ti l ization of th is technology . 

1 . 3 OBJECTIVES 

1.3.1 General Objective 

The general objective o f this study is to investigate the 

existing system of information retrieval and dissemination at 

the National Agricul tural Documentation and Information 

Centre (NADIC ) and at other researc h libraries with a view to 

developing a prototype informat ion retrieval system that 

would be capable of rendering faster and more effective 

information services to all users, particularly to the 
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agricultural research scientists at remote research 

i~s~itutes by using E-mail. 

1. 3.:2 

1.3.2.1 

1.3.2 .2 

1.3 . 2 . 3 

1.3 . 2 .4 

1.3.2.5 

1.3.2 . 6 

Specific Objectiv es 

To conduct a survey of the e xisting information 

system in order to establish the state of the 

information facilities at NADIC and at the 

research institute libraries . 

To idencify the information needs of r esearch 

scientists and the adequacy of the present 

information services in meeting these needs. 

To identify the state of the databases at NADIC 

and their adequacy in meeting the users needs. 

To propose improved information services f o r 

optimum ucili zacion of the resources at NADIC a nd 

other N~30 libraries. 

To propose, design and develop a comp let e 

(prototype) improved informacion retrieval syscem 

that is capable of providing information to boch 

remote and on -si te users and a system that users 

will find easy to interact with; 

To expl ore the possibility of using electronic 

mail as a way of bridging the gap between the 

informacion resources such as the databases at 

NADIC and the users (research scientists) at 

remote agricultural research institutes in Uganda . 
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1.4 SCOPE AND LIMITATIONS OF THE STUDY 

The scope of this study has been to develop a system which 

will facilitate i~:ormation retrieval by agricultural 

research scientists in Uganda . These scientists work in 

different geographical areas of the country and have problems 

of accessing informa~ion at the central library at NADIC . It 

was observed that the information retrieval system required 

should facilitate bo~h on-site (or local) and remote users, 

therefore an interface was developed to facilitate the on­

site users . In order to facilitate the remote users in 

accessing the databases at NADIC, the existing information 

retrieval facilities as well as the information technology 

(IT) environment were surveyed and a bibliographic server 

(bibserve), ECASRV, was chosen as an interface to the 

FrontDoor electronic mail s oftware (Fidonet technology) 

By modifying the sec program that comes wi th the CDS\ISIS 

Software, a ful!y a~tomated E-mail based SDI program has 

been developed . Tw~ prototype databases have also been 

developed . 

Although the proposed system is primarily meant for the 

research scientists in NARO, other users who are affiliated 

to the research institutes could benefit from this system . 

1 . 5 METHODOLOGY 

1 . 5.1 Sample design 

The population studied was composed of the following: 
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1. The information facilities / information management 

survey cove red a total of eight librarians at eight NARO 

institutes. In other words, the questionnaire on 

information facilities / management was administered to 

the entire 

librarians 

population under 

at the research 

investigation. The 

Institutions already 

mentioned i . e. NADIC NAROSEC, KARl, NAARI, SAARI, LIRI, 

FIRI and FORI, were the respondents . 

2 . The users' needs survey covered a total population of 

238 library users, most (89%) of whom were research 

scientists, based at 7 agricultural research institutes 

(six are old and one is new ) , at NAROSEC, and at NADIC. 

1. 5.2 Questionnaire survey 

Two sets of questionnaires were administered during the study 

for the purpose of soliciting information in various areas as 

will be detailed later. These questionnaires were adopted 

from questionnaire modules furnished in two courses studied 

at SISA namely; INST 527- Information Use rs' needs and INST 

503 - Research Methodology. In i tially, pilot testing of the 

questionnaires was done using two small groups of users 

namely : users from the information profession and subject 

experts at one o f the agricultural research institutes . 

1.5.2 . 1 Users questionnaire 

The objective of the users survey was to collect information 

and data on the users' information needs and therefore be 
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able to find out whether these needs were being satisfied. 

The goal was to obtain information that would be used to plan 

information services that are capable of meeting these needs. 

The questionnaire covered the following areas: use of library 

and documentation services in NARO libraries, information 

services provided by the libraries, publication of research 

findings, sources of information used and the users 

familiarity with information technologies . 

The questionnaire used for obtaining data for the study is 

prese n t ed in Appendix l(A). 

Sample population 

Sample of users was drawn using the method of stratified 

sampling by academic qualifications . This method was selected 

for the purpose of ensuring that essential categories of 

research scientists were included in the sample. In addition 

to this, earlier observations on the use of the library had 

indicated t:-tat the users' academic achievement influences 

their use of library facilities, reading habits and degree of 

exposure to infor mation technologies . Therefore, in order to 

achieve greater representation, the population of research 

scientists at each inst itute was stratified on the basis of 

academic qualifications . Stratified sampling was used with 

systematic sampling of users f r om each strata . 

The number of questionnaires to administered at each 

institute was based on the number of scientists at that 

institute . The latter information was obtained from the NARO 
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Secretariat. By using systematic sampling within each strata, 

one questionnaire was administered to every fourth research 

scientists on the list of scientists at each research 

institute . However, in the case of the libraries at NADIC and 

NAROSEC which do not have a fixed number of users as such, 

the sample population for the study was obtained from records 

of regular library users which was obtained from the 

respective librarians. These records were in the form of: 

loans , requests for reference services, and database search 

services . In this case, administering of questionnaires to 

users in the sample population was done in a similar way 

(systematically) i.e. to every fourth user on the compiled 

list of regular users . A total of sixty (60) questionnaires 

were administered. Details on the dis tribution of the 

questionnaire to respondents are given in Table 1 . 1 . 
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TABLE 1.1 DISTRIBUTION OF THE USERS' OUESTIONNAIRE 

Degree / Diplo ma 

No. OF 

NAME OF LOCATION QUESTIONNAI- PhD MSc 

LIBRARY ( RES / MA 

(ACRONYM ) ADMINISTERED 

NAROSEC REMOTE 6 2 2 

NAD I C ON - SITE 11 5 3 

KARl ON - S I TE 11 -4 4 

NAARI REMOTE 9 2 4 

SAARI REMOTE 7 2 3 

LIRI REMOTE 5 2 2 

FOSRI REMOTE 2 1 1 

FORI REMOTE 5 1 2 

FIRI REMOTE 4 1 2 

KEY : On- site - users at NADIC / KARI 

BSc/ 

Dip 

2 

3 

3 

3 

2 

1 

-

2 

1 

Remote - users at institutions far from the NADIC/KARI 

Responses 

The response to the Users' questionnaire was 72% . 

Limitations 

The limitations encountered during the study 

below: 

22 

are given 



1. Inadequate resources; mainly funds and time. Due to 

these limitations, the number of days spent in 

travelling to remote institutions (to collect data) had 

to be reduced; 

2. A good number of researchers were not available at their 

institutes at the time of the survey; 

3. There were delays in responding to the questionnaires. 

This led to repeated follow - up in order to collect 

questionnaires; 

4. The time frame and resources were not enough to use a 

systems analysis approach for studying the eight 

libraries. If this approach was to be adopted, a period 

of at least one year wou l d be required to study the 

eight libraries. This period includes allowing time for 

changes that could possibly occur as the system evolves. 

The refore, questionnaire method which is the most common 

method of studying libraries was used. The advantage of 

using the questionnaire is that it is flexible and can 

therefore be used to gather information on almost any 

topic from large and small numbers of people (Moore 

1983) ; 

5. Although on the whole, the response rate to the users 

questionnaire was good, (72%), a few researchers 

promised that they would fill in the questionnaires and 

return them but they did not honor their promise . Three 

of the respondents to the users questionnaire, sent 

their questionnaires long after the analysis had been 

done. It was therefore not possible to include their 

answers among the findings . However, answers to the 

23 



unstructured questions were included in the analysis. 

Twenty-eight percent of the sampled users did not 

respond to the users questionnaire; 

6. It was not possible to implement a stratified sample on 

the basis of research programs due to unavailability of 

a good number of scientists belonging to some programs, 

at the time of the survey . Thus, the possible influence 

of research programs on the use of the library 

facilities could not be elicited. Instead 

stratification was done on the basis of academic 

qualifications as already explained in the methodology; 

and finally 

7. In some cases the informat ion being sought was not 

available. 

1 . 5.2.2 Information Managers/librarians questionnaire 

Sample size 

In this case the entire population composed of eight 

librarians at the eight libraries was included in the sample. 

Thus the entire population responded to the questionnaire. 

Objective 

The questionnaires were meant to solicit information on 

information management and J.n particular, information 

retrieval in agricultural research libraries under NARO. 

Specifically, these questionnaires were intended to solicit 

information on four major areas, namely the available 
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information resources ; the information services provided; 

human re sources; and information technologies in NARO 

libraries. 

The questionnaire used f o r obtaining data on library 

facilities is presented in Appendix l(B) . 

Responses: 

All the e i ght (8) librarians, t o whom the questionnaire was 

administered, responded to it, thu s giving a 1 00% response 

rate. 

Problems: 

Despite the fact that the response was very good, s o me 

respondencs d i d noc provide all che informacion t hat was 

requested for. Thus many gaps remained in the que stionnaires. 

1. 5.3 Interviews 

The interview method was used to verify the information that 

had been gathered by the questionnaire and in particular to 

fill the gaps where questio ns had not been answered by 

responde nts . 

Population interviewed 

Selection of the population to be interviewed was based on 

fair representation of the institutions that are directly 
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concerned with agricultural research . Seven people were 

interviewed from the agricultural research sector. Also 

interviewed were six groups of people, each group was from an 

institution that provides services in areas such as: 

Telecommunication, Electronic Communication and Computer 

Applications . The purpose of these interviews was to elicit 

information on computing and telecommunications situation in 

Uganda. The lists of people interviewed are given below:-

From the research sector: 

• The Head, National Agricultural Documentation and 

Information Centre (NADIC) . 

• Two research managers i. e Directors of Agricultural 

Research Institutes, 

• Three researchers from the National Agricultural 

Research Institutes . 

• One senior member of staff responsible for the 

Pub l ications, Information Technology and Elect ronic 

Communication Unit, at NAROSEC. 

The interview questions for the research sector group were 

based on the questionnaires since, ln most cases the 

intention was to verify unanswered questions . The findings 

from these interviews have been presented in Chapter 4, 5 and 

6 of this thesis . 

From the Computing and Telecommunications sector : 

• The Principal Executive Engineer/Quality Management and 

the Chief, Computer Operations, Uganda Post and 

Telecommunications Corporation (UPTC ) . 
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• The Head of Institute of Computer Science at Makerere 

University, Kampala, Uganda . 

• The Network Manager, Mukla FidoNet Network, Makerere 

University. 

• The chairman, Polytechnic of Information Technology, 

Kampala, Uganda . (A private Computer Training School) 

• An Engineer, Celtel Uganda Limi ted, a business providing 

cellular phone services. 

• Four different Internet providers (Details on this are 

provided in Chapter 4, Section 4.4.2 and appendix 6). 

The guiding questions to the interviews that were conducted 

with the research group and the computing and 

telecommunications group are presented in Appendices 2(A) and 

2 (B) , respectively . 

Limitations 

, As was the case f or the Questionnaire method , this 

method was limited by lack of adequate financial 

reso urces and time. Because o f the time constraint and 

the continuously changing situation, particularly in the 

developments in electronic communication environment in 

Uganda, it was not possible to obtain current 

information through a single interview . 

2. It was not always possible to get the people who were 

selected as interviewees. Because of this, interviews 

had to be re-scheduled several times and in a f e w cases, 
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1. 5.4 

alternatives were sought to substitute the original 

choice . 

Observation 

The observation method was used during the visits to the 

agricultural research libraries . The purpose was to ascertain 

the status of libraries as well as the information services 

provided by these libraries . The findings obtained through 

this method are presented with other related findings in the 

different chapters of this thesis. 

1. 5 .5 Document Analysis 

Secondary sources of informat ion, such as, manuals and 

reports of previous studies and institucional reports were 

consulted for information . The method of information analysis 

and consolidation was used to obtain information from these 

documents . The information so obtained has been presented in 

various chapters of this thes i s . 

1. 5.6 Data Analysis and Prototype development 

1.5 . 6.1 Data Analysis 

The data collected in the study was analyzed using the 

network facilities at the School of Information Studies for 

Africa (SISA) . The software used for data analysis include; 

28 



WordPerfect 5.1 (c) Copyright 1982, 1989; Harvard Graphics 

for DOS, version 2.12 from Software Publishing Corp . (1988) . 

1.5.6.2 Prototype databases and system development 

The application program used for the prototype databases and 

system development is Micro-CDS / ISIS, version 3.07 (c) UNESCO 

1993. This application software was chosen because it is 

already being used at NADIC and has been recommended for use 

in other NARO libraries . In addition , the FrontDoor software, 

an E-mail program which is the most 

communication package unde r the Fidonet 

commonly 

technology, 

used 

was 

adopted . The Frontdoor Noncommercial version copyright (1986-

1991), from Advanced Engineering sarI, is already being used 

in the NARO E-mail system. 

1.5.6.3 User Interface 

Since the databases at NADIC run on CDS/ISIS, it was found 

necessary to use the ISIS PASC.~ fOrogramming language in 

developing the 'NADIC SEARCH Interface'. This interface is 

part of the proposed prototype information retrieval system. 

1.5.6.4 SDI Program 

The SDI program that was developed by UNESCO for use with the 

CDS/ISIS information retrieval software, was adopted and used 

f or the Selective Dissemination of Informat ion (SDI) service 

that has been proposed for research scientists in NARO 
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Institutes. This service is part of the proposed prototype 

information retrieval system . 

1.5 . 6.5 Bibserve 

The ECASRV Bibserve module developed by the Pan African 

Development Information System ( PADIS) was adopted (as 

NAD ISRV ) for the proposed E-mail database search service. 

This program which interfaces CDS/ISIS with the FrontDoor E­

mail software was developed using the CDS /ISI S PASCAL 

programming language . It has been used by courtesy of PADIS 

and the developer of the program Ato Nega Alemeyeho who is 

based at SISA. 

1.6 SIGNIFICANCE OF THE STUDY 

• It is anticipated that the results of this study may be 

used by information specialists at NADIC in consultation 

with the overa ll management o f NARO, to initiate the 

developmer.~ of an improved info rmation retrieval system 

that is capable of meeting the users needs. The system 

could also be extended to the entire agricultural 

sector . 

• The study may serve as a spring board for further 

studies in related fields thus saving the time of other 

researchers . 

• Other information systems in the country may borrow the 

results o f the study and design similar information 
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retrieval systems to support their information 

activities. 

• If the proposed system is implemented, it will form part 

of the total national agricultural information network 

which will enhance exchange of information for 

agricultural and subsequently, national development. 

• The study will contribute to solving the problems of 

information work and service which aims at user 

satisfaction. If the proposed information retrieval 

system is implemented, users' needs will be satisfied to 

a considerable extent . For example, a selective 

dissemination of information service will be proposed 

for both remote and on-site users. A retrospective 

search service is also foreseen. These services can be 

implemented more efficiently and effectively from the 

databases at NADIC . 

• The study will contribute to increased efficiency in 

implementing information services . For example, 

searching databases has advantages in that it saves the 

time of the users as well as that of the information 

workers who are in charge of searching . This is in line 

with the five laws of information science derived from 

Ranganathan's five laws of library science (Lancaster, 

1988) . 

1.7 ORGANIZATION OF THE THESIS 

This thesis is composed of nine chapters . Chapter 1 deals 

with the statement of the problem, justification of the 

study, its objectives as well as its scope and limitations . 
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This chapter discusses the methodology of the survey as well 

as the problems encountered during the study, application of 

the research results and organization of the thesis. 

Chapter 2 gives the 

research in Uganda. 

general background 

It highlights the 

of agricultural 

scientific and 

technological developments in Uganda such as the science and 

technology policy, an overview of the agricultural sector in 

general, agricultural research policies and strategies, 

establishment of the National Agricultural Research 

Organization (NARO ) and its mandate , and the research 

institutes under NARO and their functions. This chapter also 

includes the NARO information policy, the National 

Agricultural Documentation and Information Centre (NADIC) and 

the library facilities in NARO libraries . 

Chapter 3 discusses developments in information technology 

with particular reference to Africa . The major issues raised 

in this chapter are the importance of information and the 

information technology revolution. Developments in telematics 

are discussed with an overv iew of the world wide situation, 

database search services by E-mail and developments in 

telematics in Africa. In the latter case, the CABECA project, 

being implemented by The Pan African Development Information 

System (PADIS) , is cited as an example of a successful 

electronic connectivity project that relies on poor 

telecommunications infrastructure. 
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Chapter 4 covers information technology in Uganda. The issues 

discussed include; developments in informa t ~ on technology and 

electronic communications in Uganda, the p~oposed IT policy 

for Uganda, the IT environment and in part iC"~lar, development 

of computing and the use of computer applications in 

info rmation management in Uganda. The r o :e of the Uganda 

Posts and Telecommunications Corporation in data 

communication is discussed . Recent developments in electronic 

networks and electronic messaging services are highlighted. 

A specific example used is the Mukla Fidonec network and the 

impact that it has made during its four yea~s of existence in 

Uganda. The Internet service providers in Uganda are briefly 

discussed. 

Chapter 5 presents the findings of the surv ey of information 

facilities in NARO libraries . The fir.~ings cover the 

following major areas : information resources and information 

technologies avai l ab l e in the librar~es; information 

services; and the information flows. 

Chapter 6 presents the findings of the s~~vey information 

needs of the research scientists in NARO ~nstitutes, while 

Chapter 7 attempts to give an interpretatic~ of the resea r ch 

findings presented in Chapter 4 , 5 and 6 . 

Chapter 8 presents the proposed improved information 

retrieval , system (IRS) namely, its objecti~es, the different 

modules of the system and their functions. The modules are: 

SDI module which includes user profi~es and document 
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profiles; the database search module which includes the NADIC 

SEARCH INTERFACE and NADISRV, a bibserve facility adopted 

from the Pan African Development Information System (PADIS). 

Guidelines on how to use the system a re given together wi th 

examples of search outputs for the retrospective and SDI 

searches . The techniques of searching through the NADIC 

SEARCH INTERFACE are given together wi th the screen features 

of the interface . The techniques for searching through 

NADISRV f o r both retrospective and SDI searches are 

discussed. Finally, details of implement ing the proposed 

system are given. Specific reference is made to; database 

requirements, Fidonet network requirements, hardware and 

software requirements as well as personnel and management 

issues. 

Chapte r 9 gives the conclusion of the study and the 

recommendations. 
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CHAPTER :2 

AGRICULTURAL RESEARCH IN UGANDA 

2 . 0 INTRODUCTION 

Promotion of Science and Technology is not a recent activity 

in Uganda's development . It dates back to the beginning of 

this century when research institutes were first set up to 

assess the performance of introduced crops meant for export 

and to produce improved plant and animal products and 

technologies that were adopted within the country and 

outside, particularly in the East African region. (Nyiira 

1994). The contribution of research to nationa l development 

was recognized as early as that time . 

This chapter discusses the status and contribution of 

agricultural research in Uganda. In order to set the 

discussion in its proper perspective, the contribution of 

science and technology (S&T) as well as S&T policies, to 

Uganda's development are given. A brief introduction to the 

agricultural sector in Uganda is also provided with reference 

to the major developments in the sector, such as the 

establishment of the National Agricultural Research 

Organization (NARO ) . Factors that are expected to influence 

agricultural research such as : the agricultural research 

policy and the agricultural research information policy are 

discussed. As an introduction to the information services in 

NARO, which is the theme of this study, the present status of 

the libraries within NARO is given. 



2.1 SCIENTIFIC AND TECHNOLOGICAL DEVELOPMENTS IN UGANDA 

2.1.1 Science and Technology Policy 

The relevance of Science and Technology (S&T ) to economic 

development has been amply demonstrated throughout the world 

and is a matter of little dispute. A good scientific and 

technological base needs a sound information system to 

sustain it. Thus , the infrastructure that enables information 

access can be said to be a critical component of a thriving 

Science and Technology System and of society itself (AAAS­

SSAP and UNECA -PADIS 1995 ) . Africa's pove r ty and development 

problems could be eliminated to a large extent through the 

use of science and technology as the driving force of 

economic and social progress (Godard 1994 ) . 

Uganda 's ability to renew the economy largely depends on her 

resol ve to apply science and technology (Nyiira 1994 ) . In 

recognition of this fact, the Government of Uganda is putting 

much emphasis on the development of science and technology 

and has commiss i oned the National Council for Science and 

Technology to draw up a science and technology policy that 

would direct na tional development plans. A draft policy 

document has been submitted to the government for 

consideration. The major issues of the proposed science and 

technology policy such as its object ives and policy 

guidelines are g iven below . In this section, emphasis has 

been put on areas that are directly related to this study. 

The agricultural policy is discussed in Section 2 . 1 . 2 of this 
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chapter while policy on technology and technology acquisition 

is discussed in Chapter 4, Section 4.1.1 

Objectives of the Proposed S&T Policy 

The Uganda National Council for Science and Technology 

(UNCST), gives the ma jor objectives of the proposed science 

and technology policy as being able to promote science and 

technology by (Uganda, UNCST, Uganda Needs, 1991]: 

• creating awareness among Ugandans about its value and 

role in social economic development ; 

• strengthening institutional capacity for implementing 

the science and technology policy; 

• directing science and technology efforts along 

identified national goals; 

• harnessing science, promoting and translating science 

and technology results into actual innovations and 

services i 

• promot ing an endogenous science and technology base 

through research and development ; 

• motivating creative output in science and technology ; 

• expanding and strengthening the technological base of 

the nation; and 

• inculcating a science culture into the Ugandan society 

through the ory and pract ice . 
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2.1. 2 The Agricultural Sector 

Agriculture is the mainstay o f the Ugandan people being their 

source of food, employment and incomes . The agricultural 

industry wi ll for the foreseeable future remain the engine of 

the growth of the Ugandan economy Over 88% of the country's 

population live in the rural areas and they get their 

livelihood from agriculture. Most are small scale producers 

farming on an average two to three hectares of land. It is 

indicated that for the years 1993 and 1994, the value of the 

agricultural export accounted for 94% and 95% respectively of 

the total value of exports. Thus, Uganda depends mainly on 

the agricul tural sector for its foreign exchange earnings 

(Uganda, MOA, Budget Statement, 1995 /1996). 

Like other developing countries, Uganda's manufacturing and 

service industries are agro-based. These industries depend on 

the agricultural sector for provision of raw materials. 

Sixty- f our percent of the government revenue comes from 

agriculture. This contributes directly to the development of 

social and physical infrastructure. The contribution o f 

agriculture to the GDP in 1994/1995 was 51% and 49% 

respectively (Uganda, MOA, Budget Statement, 1995 /96) . 

Approximate ly 80% of the working population a re involved in 

agricultural activities. About 20-25% of the regular wage 

employees are also engaged in commercial agricultural 

enterprises such as coffee curing, cotton ginning, tea 
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production and refining, cigarette manu facturing, grain 

milling, textiles and leather products manufacturing. 

The above scenario makes it clear that the only way to 

develop Uganda is to modernize agriculture and increase 

productivity of resources like land, labour and capital and 

hence raise people's incomes . The agricultural sector has an 

obligation to conserve and develop agricultural resources so 

as to ensure supply of adequate nutritious food for the 

expandi ng population and for export . To achieve this, 

promotion of agricultural research is seen as the major 

means, the othe r s being education and training of 

agricultural workers, proper planning of agricultural 

activities and provision of agricultural extension and 

information services to farmers. To this end, the 

agricultural sector has impleme~ted a number of improvements 

among which is a dynamic agricultural research system whose 

objectives are to come up with technologies that can 

contribute to agricultural development (Uganda . Working Group 

9A 1991:1 ) . 

2.1.3 Agricultural Research Policies and Strategies 

The national agricultural research strategy puts emphasis on 

improvement of the agricultural research services in order to 

improve the flow of technologies to farmers. This would in 

turn improve the farmers' contribution to the growth and 

productivity of the agricultural sector. The strategy 

identifies the challenges of research as being able to 
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produce innovations that are [Uganda. Working Group 9A 

1991:1]: 

• Attractive and therefore easy to disseminate to farmers 

• sustainable in terms of profitability i . e. without need 

for special subsidies 

• realistic in input requirements; and 

• supportive in efforts to enhance environmental quality. 

Realization of the above strategies requires as p r e ­

requisites [Uganda. Working Group 9A 1991:2]: 

• sufficient understanding of the agricultural sector to 

correctly focus the research efforts to farmers ' needs; 

• a knowledge of the range of possible innovations 

available locally and externally; and 

• the ability to successfully conduct research, on and off 

station, and transmit the results to the extension 

serVlces and farmers (Uganda. Working Group 9A 1991:2). 

The agricultural research policy emphasizes the following 

main issues [Uganda, UNCST, Uganda Needs 1991] : 

• Improving the quality of foodstuffs through development 

of crop varieties and livestock breeds with desirable 

characteristics such as high yields, resistance to pests 

and diseases and to drought, etc., as well as 

development of efficient farming methods ; 

• Ensuring available and adequate food (including 

livestock and fish products) throughout the year by 
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upgrading the traditional technologies and 

biotechnologies, utilizing and adopting new technologies 

and using techniques that can improve the production of 

both crop and livestock; 

• Increasing the nation's forest product s potential for a 

variety of industrial and domestic uses through: the 

development of improved woody forestry species; 

afforestation , agroforestry research and encouraging 

processing technologies for forestry products; and 

• Encouraging forward integration through the use of 

agricultural products as inputs into other industries. 

2 . 1.3.1 The National Agricultural Research Organization 

(NARO) 

2 . 1 .3. 1.1 NARO : Establishment and Mandate 

Established in 1992, NARO is the Natio:-1al Agricultural 

the public Resea rch 

sector 

Organizat ion of Uganda, 

national agricultural 

rep~ese:1ting 

researci system . The 

organization is composed of a Board, a secretariat and eight 

research institutes. These Institutes have already been 

enumerated in Chapter 1, Sect i on 2.1. In addition, any 

institute which undertakes agriculture or agricul ture-

related research may join and become an associate institute 

of NARO (Uganda. NARO Handbook 1994 ) . 

~ARO was formed through the re-organi zation of the old 

research system of the colonial era to meet the new 
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requirements of independent Uganda . The old fragmented 

research system was transformed into a unified lean 

organization in an institutional framework that is envisaged 

to be more effective and responsive to the national 

development objectives of diversifying agricultural 

production for the supply of adequate food and raw materials 

and improving the quality of rural life (Uganda . NARO 

Handbook 1994) . This transforma tion needs to be supported by 

a strong research information service. 

The Secretariat for the organization is located at Entebbe 

while the institutes are located in different regions of the 

country to cater for the needs of the different agro­

ecological zones. Figure(s) 2.1 and 2 .2 below show the 

distribution of four major agro-ecological zones of Uganda, 

and the location of the research institutes in the agro­

ecological zones, respectively while Figure 2.3 shows the 

organogram of NARO . NADIC and KARl are located at Kawanda in 

the tall-grassland zo ne IV; NAARI at Namulonge, 30 km north­

west of Kampala, also in zone IV; SAARI at Serere in the 

short grasslands and semi-arid - rangelands covering zones II 

and III; LIRI at Tororo in zone III; FIRI at Jinja in zone 

IV; and FORI and FOSRI are both at Nakawa in zone IV . AETRI 

is yet to be established. NARO's mandate is to conduct 

research in all aspects of crop, livestock, fisheries and 

forestry. 
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Objective 

NARO's objective is to undertake, promote and coordinate 

research in all aspects of crops, livestock, fisheries and 

forestry; integrate research, where needed to avoid wasteful 

overlapping and duplication of research; and to make the most 

efficient use of available research resources. 
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In order to fulfil the its objectives NARO performs the 

following functions: 

• Formulating National Research plans and priorities; 

• Conducting on -farm and on -station research; 

• Coordinating and monitoring the implementation of 

nat ional research programs ; 

• Developing human resources to increase research 

efficiency; 

• Establishing and promoting both internal and external 

linkages; 

• Establishing both improved research and resource 

management systems throughout NARO; 

• Coordinating donor support to agricultural research 

• Reviewing and evaluating performance of research ; and 

• Ensuring the dissemination and application of research 

results. 

The organization of NARO is illustrated by the o rganogra m 

shown in figure 2.3. 
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2.1.3.1.2 Mandate of each research institute 

The eight research instit ut es are the technical arms of NARO 

and are autonomous in operat i on. Currently, only seven of 

eight institutes are operationa l . Each institute is headed by 

a Di r ector who is supported by professional and support staff 

in the various tasks of research management (Uganda . NARO 

Handbook 1994) . 

The mandate of each institute are detailed below [Uganda. 

NARO Handbook 1994] : 

KAR l -

FORI -

NAARI -

LIRI -

SAARI -

research on perennial cash and food crops such as 

bananas and coffee ; soils ; crop protection; 

farming syste~s; plant introduction and plant 

quarantine. 

research on forestry natural and plantation forest 

management ; fo~est products and utilization; and 

agroforestry. 

research on a~nual cash and food crops such as 

beans , maize, soyabean; livestock management 

systems ; and pastures for the humid and sub-humid 

areas of Uganda . 

research on animal health , animal breeding and 

theriogenology; animal diseases , including human 

trypanosomiasis. 

research on cereals , roots and tube rs, legumes and 

oil seeds for the semi-arid areas ; semi-arid 

production systems ; seed research and production ; 
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FOSRI -

FIRI 

AETRI -

pastures and range management; and crop and 

livestock management for the semi-arid areas. 

research on food preservation, processing, 

storage, marketing and dietetics. 

research in fresh water fisheries, fishing and 

fish technology;aquaculture and fish production 

systems . 

research on farm mechanization, crop processing 

and storage, 

technology . 

functional) 

soil and water engineering and 

(Institute proposed but not yet 

Each Institute has one or more research stations affiliated 

to it, located in the same agro -ecological zone. 

2.1.3 . 1.3 The NARO information policy 

In recognition that information is a vital component of 

research and development and that it is in high demand by 

policy makers, managers, researchers and other stake holders 

in the development process, NARO has developed an integrated 

information strategy as a starting point to formulating it 's 

information policy. This strategy has been presented to the 

NARO management for ratification. The key element of the 

information strategy is the establishment of a central unit 

which will be responsible for most of the coordination 

activities and provision of many common and specialized 

services. The strategy also proposes that the mandate of the 

National Agricultural Documentation Centre (NADIC) be 

broadened to include the domains considered in the strategy 
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(Refe r to the details below) In addition , a change of 

NADIC's name to Agricultural Research Informat i on Cent re 

(ARIC) is proposed. Though not yet approved, this strategy is 

a clear indication of NARO's interest in improving the 

provision of agricultural information to u sers. Below are the 

salient po ints of this strategy [Uganda . NARO/ISNAR , 

Info rmation Strategy 1995] 

(1) To strengthen institutional capacity through appropriate 

staffing and human resource development; 

(2) To acquire and maintain adequate physical facilities to 

perform information activities ; 

( 3 ) To ensure that NARO's use of information technology (IT ) 

is planned , coordinated and fully integrated; 

(4 ) To facilitate faster and more efficient communication 

and access to information within NARO and beyond, both 

nationally and internationally; 

( 5 ) To disseminate effectively NARO's research results to 

the research community as well as to the users, by 

strengthening capacities for production and publication 

of scientific information and agricultural extension 

materials; 

(6) To provide information services of primary relevance to 

users, for example, selective dissemination of 

info r mation (SD I ) to scientists and othe r interested 

parties; 

(7 ) To create c ompatibility in the p rocessing of infor mation 

in o rder to facilitate access to and exchange of 

information within NARO and at a broader level; and 
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(8) To improve functional linkages at national and 

international l evels . 

Currently, only (1), (2 ) , (3 ) and (4 ) are be ing partially 

fulfilled. Awareness of functions (5), (6) , (7) and (8) is 

just beginn ing to grow. This study will therefore seek to 

promote i mplementation of this strategy . 
• 

2.1 . 3 .1.4 ~N~a~t~l~· ~o~n~a~l~ __ ~A~g~r~i~c~u~l~t~u~r~a~l~ ___ ~D~o~c~u~m~e~n~t~a~t~i~o~n ____ ~a~n~d 

Information Centre (NADIC) 

Established in July 1989, the National Agricultural 

Documentation and Information Centre (NADIC) was setup under 

the Ministry of Agriculture, Animal Industry and Fisheries. 

This was in recognition of the need to support agricultural 

research, extension and other development activities with 

information. In 1994, NADIC was brought unde r the National 

AgriculL;ral Research Organization (NARO ) management. It is 

now one of the units of the NARO Secretariat . 

NADIC's mandate is to collect, organize , process and 

disseminate information on Agriculture to all pertinent users 

but particularly to agricultural research scient i sts . NADIC 

is organized under four sections namely, t he library and 

documentation centre; and two other proposed units namely, 

reprography and publications. The operational structure of 

NADIC is shown in Figure 2 . 4 and NADIC's activities are shown 

in Figure 2.5. 
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Figure 2.4: Operational Structure of NAD~C 

Source : Uganda Agricultural TasK Force Wo:-:~ing Group 4, 

1987. Strengthening Agricultural Research in Uganda . 

KEY : 

LIB - Library DOC - Documentation 

REP - Reprography lIS - International I~format ion 

PUB - Publication Service IARC - International Agricultural 

OP - Overseas Purchases; Research Centre 
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198 7. Strengthening Agricultural Research in 
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At the moment, only the library and the documentation 

sections are functioning . Publishing functions have started 

at NARO Secretariat with the biannual production o f the 

Uganda Journal o f Agricultural Sciences. 

The functi ons of NADIC are [Asaba and Lwanga, 1991] 

• To provide information services to the National 

Agricultural Research System (NARS ) and other users in 

the agricultural sector within and outside the count ry; 

• To serve as the principal information centre housing 

nationally generated in f ormation on: computerized 

databases, hard copy, microfiche and other forms ; 

• To coordinat e Agricultural Information Networking wi th 

NARS and regional and international Organization ; 

• To publish and produce research results in forms that 

can be used and distributed; 

• To serve as a central library with all rare col:ections 

o f publications; and 

• To provide training f o r NARS information staff . 

The information resources at NADIC include the followi ng 

[Asaba and Lwanga, 1991J : 

Home-grown databases : 

1 . AGRIN for nationally generated publications (inc luding 

grey literature ) ; 

2 . CARIN for on - going and completed research projects ; 
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3 . ULIST for records of periodicals; and 

4. AGRINF for records of Agricultural Institutions. 

Details on these databases are furnished in Chapter 5, 

Table 5.14 and Chapter 8 , Section 8.2 . 1.3 

NADIC also has a collection of CD-ROM databases, namely, 

• AGRIS; 

• AGRIS Fisheries and Aquaculture, Prototype ; 

• CARIS on CD-ROM, prototype; 

The above three databases are from the Food and Agricultural 

Organization of the United Nations (FAO)] 

• CAB PEST CD - from the Centre for Agriculture and the 

Biosciences International (formally, Commonwealth 

Agriculcural Bureaux International ) ; and 

• AGRICOLA prototype from the National Agricultural 

Library of the United States of America . 

AGRIS is also available on microfiche and A~RINDEX (hard copy 

version of AGRIS ) . Other Information resources available 

include a Union list of Serials of Internat~onal Agricultural 

Resear ch Centres (IARCS); and an Index 0: publications on 

Li ve stock microf ilmed by The International Livestock Resear ch 

Institute (ILRI), formerly , the International Livestock 

Centre for Africa (ILCA) . Deta ils on CD-i<OM databases are 

furnished in Chapter 5, Table 5 . 13 . 

These databases are an avenue for the sc:'entists to share 

information . Information from databases also promotes 
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agricultural research and related a ct ivities by helping the 

researchers in planning and conducting their research. 

NADIC participates ln INFORM, a research Management 

Information System (MIS), for NPRO . NADIC's role is to 

maintain certain aspects of the INFORM database such as 

adding subj ect codes (descriptors ) which are required for 

searching the database. 

NADIC also participates in .Z\GRIS, the International 

Info rmation System for the Agricultural Sciences and 

Technology; and CARIS, the Current Agricultural Research 

Information System . Both information Systems are run under 

the aegis of the Food and Agricultural Organization (FAO) of 

the United Nations. It is also a deposit Library for FAO 

publications. 

The doc uments collection 

subjects : Crop Sc iences, 

at KAD IC 

An~ :nal 

cover the 

Sciences , 

following 

Forestry, 

Agroforestry, Fisheries and Aquaculture and ancillary 

subjects. The collections consist of books, primary and 

secondary (abstract journals ) peciodicals, various types of 

publications ( from institutions, government s and 

international organizations) , reference materials , maps, 

microfiche and CD-ROM databases . 

As a focal point for NARS libraries, NADIC provides the 

following information services: 
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• Literature 

databases; 

searc hes from l o cal (horne-grown ) 

• Retrospective searches from CD-ROM databases; 

• Selective Dissemination o f I nformation (SD I ) to 

limited number o f users mostly on ad-hoc basis; 

• CUrrent Awareness Service (CAS ) through contents 

of pages; 

• Document Delivery se r vices ; 

• Photocopying services ; and 

• Library reference and loan Services . 

The f uture strate gy fo r NADIC is to develop an agri cultu r al 

information network of all i nstitut ions involved in 

agricultural research (under NARO) . 

The informatio n servi ce s offered by NADI C such as contents 

pages and literature searches are beginning to contribute to 

the scientists state o f awareness of what i s taking place in 

his discipline both within and outside the country. 

Scientists are no w beginning t o make conta c ts with their 

peers elsewhere in the wo rld . Research Scientists and other 

users send their information requests to NADIC, a search for 

this info rmation is done manually and the search results a re 

mailed/sen t back to the reques ter. What remains to be done is 

to improve these services in terms of quality and content ; 

and to ensure that users get re levant info rmation o n time. 

The latter entails improvement of access to databases . This 

would greatly enhance usage of pertinent information in 

planning and conducting agricultural (res e arch ) activities . 
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2.1 . 3.1.5 Library Facilities in NARO Institutes 

Six out of eight NARO research Institutes have libraries. 

The Nat ional Agricul tural Documentat ion and Informat ion 

Centre has its own library and is designated as the focal 

point to the Agricultural Information System . In addition 

to the six libraries at the research institutes, the 

library at NADIC and the NARO Secretariat library, make a 

total of eight libraries which were surveyed . The findings 

of this survey are presented in Chapter 5 . 

Each of the libraries has a collection of literature 

related to the mandate of the concerned Institute but often 

the literature covers peripheral areas of agriculture . For 

example, the library at KARl has literature on perennial 

crops such as bananas, coffee and horticultural crops, 

whereas the one at FIRI has literature on fisheries and 

aquaculture. 

rather old 

Unfortunately, 

and outdated 

most of 

and 

this literature is 

does not meet the 

requirements of the scientists . De tails of the scientists ' 

needs, as elucidated by the survey are presented in Chapter 

6. 
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2 . 2 SUMMARY 

In Uganda, promotion of agricultural research is a priority 

national development activity. The development of science 

and technology policy as well as research policies; and the 

establishment of NARO, testify to this statement. NARO 

relies on the development of information services to 

support its activities . This is shown by the proposed NARO 

Information Strategy. There is need to strengthen the role 

that NADIC is playing in order to support implementation of 

the information strategy (policy) and consequently lead to 

better information services. 
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CHAPTER 3 

DEVELOPMENTS IN INFORMATION TECHNOLOGY WITH 

PARTICULAR REFERENCE TO AFRICA 

3.0 INTRODUCTION 

Information Technology (IT) refers to technologies that 

pertain to human communication processes and the information 

they handle. IT is the new science of collecting, storing, 

processing, and transmitting of information . IT refers more 

particularly today, to how computers store, process and 

transmit information through, for example, satellite, 

telephone lines, telex and cable (Woheren 1993) 

Today developed countries are experiencing an information 

technology revolution o r an information age where the only 

unique resource or input into socio-economic development is 

information . There is continuous research into the methods of 

handling information as well as the creation and improvement 

of tools that exist in the creation, generation, collection 

processing, organ ization and communication of information 

(Jensen 199 5 ) . 

This chapter discusses the information technology revo lution 

with particular reference to Africa. The chapter begins with 

a recap of the importance of information, this is foll owed by 

a discussion of the major landmarks in the information 

technology revolution . The world-wide developments in 

telematics are discussed . Particular reference is made to: 



networks such as the Internet and Fidonet; databases search 

s ervices by E- mai l on Fidonet and on the Internet; and the 

devel o pments in telematics in Africa . In the l atter case, 

examples of successful electronic networks are given and 

special reference i s made to the on going project on Capacity 

Building f o r Electronic Communication in Africa (CABECA). 

3 . 1 THE IMPORTANCE OF INFORMATION 

Info rmation is a resource as important to the modern world as 

energy or ski lled work force (Tarelo and Gaudette 1995 ) . 

Lack of information is being cited as the cause of poor 

health and education in poor and isolated areas of the world 

(Kenney, 1995). Kenney notes that it is in these areas that 

electronic information del i ve ry mechanisms can compensate to 

a significant degree for the isolated condition for millions 

of people in the world. 

Illustrating further the value of informat ion, Kenney (1995) 

gives an account on how informatior: delivered via 

telecommunication systems can be and is bei~g used in various 

developing areas of the world f or: 

• Medical consultation to provide diagnostic and treatment 

support to relatively unsophisticated rural health 

wo rkers or to isolated patients; 

• Training to improve and maintain the skills of isolated 

health care workers ; 

• Basic health educat ion to reach expectant mothers, young 

children , etc; and 
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• Disseminating information for education to isolated 

rural areas. 

3.2 THE INFORMATION TECHNOLOGY REVOLUTION 

Throughout the world, information and communication 

technologies are generating a new industrial revolution which 

is as significant and far reaching as the past revolutions. 

Technological progress now enables us to process, store, 

retrieve and communicate information in whatever form it may 

take, unconstrained by distance , time and volume . This 

revolution adds huge new capacities to human intelligence and 

constitutes a resource which influences the way we work and 

live together (Bangemann et. al., quoted in Talero and 

Guadette, 1995 ) These changes are facilitated by the 

revolutionary 

Fortunately, 

advances in 

the information 

information technology. 

revolution also creates 

extraordinary new opportunities to attack vexing problems 

such as poverty, inequality and environmental degradation 

(Talero and Gaudette 1995). 

Technologies that have influenced the developments of 

telematics include, among others, the following: 

• The invention of satellites which have enabled point to 

point communication thus opening the door for 

communication with the rest of the world. 
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• Invention of the laser which has a capacity to emit 

intense, highly directed beams of light that have 

enormous data carrying capac ities; 

• Discovery of fibre optics which act as efficient 

conductors of photons which are more efficient than 

electrons at transmitting data. Both lasers and fibre 

optics are ideally suited for high speed digital 

transmission; 

• Replacement of the twisted pair cable by the coaxial 

cable which is capable of carrying large volumes of 

data, up to 100 bits per second or 1,800 to 3,600 calls 

at once ; 

• Development of microwave systems which are more suited 

to carrying high volume data and long distance 

communication of both voice and data. Microwaves also 

reduced the need for cabling (Mayo 1985 ) ; 

• Development of the micro-chip (1962) which paved the way 

to Large Scale Integration and later in the 1970's, Very 

Large Scale Integration techniques , thus enhancing the 

memory and storage capacities of computers and leading 

to miniaturization. The latter , opened up a wide range 

of new application areas; 

• Development of software tools with modern computer-aided 

design techniques to facilitate the accomplishment of 

computer aided tasks with reasonable resources of 

manpower, equipment and time ; 

• The emergence of digital communications as a common 

vehicle for both voice and data, leading to integrated 

services digital networks (ISDN) . This has evolved into 
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• 

a common technology for computers (informatics) . An 

example is the 64 kilobyte per second channel which is 

now a universal information carrier (Fitke 1989); 

Mo re recently, 

microprocessors 

development of 

and sophisticated 

very powerful 

digital signal 

processors which can encode and decode pictures thus 

making it possible to transmit images. 

The above developments led to the emergence of telematics 

which is the marriage between computers and 

telecommunications . Telematics is the basis for electronic 

communication (P itke 1989). Pitke (1989), Held (1991), and 

many others argue that whereas in the 1960's and 1970's 

computers were generally expensive and not well suited to the 

needs of developing countries, the present state of 

technology for hardware, software, interconnection, packaging 

and telecommunications provides new opportunities for 

developing countries to apply these techno logies for their 

own benefit to the fullest extent. These developments have 

resulted in improvements in telephony and computer s torage 

capacities. 

In 1 ight of the above developments, the most fundamental 

consideration for any developing country such as Uganda, is 

not how to acquire modern technologies indiscriminately but 

how to exploit advances in IT optimally for human and 

economic development . This view has been e xpressed in the 

policy proposal regarding informatics and information 

technol ogies for Uganda . This policy encourages t he optimum 
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utilization of emerging information technologies for data and 

information handling with a view to improving the quality, 

comprehensiveness and management o f information systems and 

services in the count ry; and facil i tating access t o, and 

delivery and utilization of data and information (Neelameghan 
1990 ) . Details on the proposed national policy on information 

systems and services are discussed in Chapter 4, Section 

4.1.1. 

On the value of information technologies, Seetherama (1990) 

cites the views expressed by Neelameghan (1976) and 
Seracevic and Wood (1981 ) who noted that information 

technologies are an essential support to development, They 

plead for among ot her things, o rganizing mechanisms for 

effective information delivery to problem solvers and 
decision maker s by employing information technologies and 

networks that are appropriate to their circumstances . 
Furthermore , Seetherama (1990 ) , states that in a given 

context, a decision is only as good as the adequacy of the 

information available to the decision maker and the capacity 

and efficacy with which he proceeds to handle and apply 

information . These views support the theme of the thesis 

which is to improve the users access to databases by using E­

mail . 

woherem (1 993) indicates that the ability to harness 

information and knowledge (which are valuable resources ) to 

enhance and sustain the present competitive positions of 
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c ompanies and nations, underlies the success of using IT 

systems . 

Finally, a number of authors, including : Tarelo and Gaudette, 

Woherem (1993) and Adam (1995) have expressed the view that 

developing countries wi ll only be able to participate in the 

global information economy, if they implement changes in 

their economic policies particularl y in thei r information and 

telecommunications policies . Fortunately, Uganda is one of 

the count ries that is already effecting such reforms . 

3.3 DEVELOPMENT OF TELEMETICS 

3.3.1 The evolution and current state of electronic 

networking : The world-wide situation 

Modern data networks have evolved in developed countries 

d~ring the last 30 years . This revolution in computing has 

radically changed the developed world. Computing and 

information technology now pervades almost every area of life 

(Sadowsky 1993). Information technology has produced new 

industries and markets, it has also revolutionized the way in 

which the industries and other businesses work. The d iffusion 

and adoption of information technologies (IT) has been driven 

in a large pa r t by rapid cost and price performance decreases 

of microelectronics technology, optical fibre technology and 

packet switching techniques (Sadowsky, 1993). 
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Electronic networks are telecommunication systems that 

connect two or more computers and their peripheral devices. 

It was noted earlier, that these networks have evolved out of 

the developments in IT. Networks connect mainframes, 

minicomputers and microcomputers in either a local area, in 

which case they are referred to as local area networks (LANS) 

or in a much wider area to form wide area networks (WANS) 

(0 ' Leary and Will iams 1989) . Over the years several networks 

have developed in a numbe r of countries for the purpose of 

sharing information within an organization or between 

different organizations or individuals in countries or 

continents that are far apart. Examples of such networks are ; 

BITNET, cooperative , world; EARN, a similar network in 

Europe, JANET, the Joint Academic Network in Britain; and the 

Inte rnet which is the "network of networks" . 

3.3.1.1 The Internet 

The In t ernet emerged in 1973 when the u.s Defence Advanced 

Research Proj ects Age:lcy (DARPA) ini tiated a research program 

to investigate techniques and technologies for interlinking 

packet networks of various kinds. This ' internetting' project 

developed communication protocols which are known as the 

TCP/IP Protocol Suite or the Transmission Control Protocol -

Internet Protocol . The system of networks which emerged from 

the research was known as the "Internet". 

Later, ~n 1986, the u .s. National Science Foundation (NSF ) 

initiated the development of the NSFNET which, today, 
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provides a major backbone communication service for the 

Internet. The National Aeronautics and Space Administration 

(NASA) and the U.S . Department of Energy contributed 

additional backbone facilities in the form of the NSINET and 

ESNET, respectively. In Europe, the major international 

backbones such as NORDUNET and others provide connectivity to 

over one hundred thousand computers on a large number of 

networks . Commercial network providers in the U.S . have also 

followed suit . 

Since its inception, the Internet has grown very fast . It is 

now linking governments, schools, libraries, corporations, 

and individuals to each other and to various information 

resources . By August 1995 it had about 28,000 registe red 

networks, about two million host computers, and 30 million 

users worldwide . The number of users is growing at a rate of 

20-30% per quarter. About 149 countries have connections of 

some sort of an international computer network, of these, 

about 63 countries have direct connections to the Internet 

(BOSTID 1994: 6) . 

Judging from its growth, the importance of the Internet 

cannot be doubted. On this issue, Djamen et al (1995) quote 

the Canadian Secretary of state who said that, " .. in the 

eighteenth century it was already recognized that information 

was t he cornerstone of democracy. At the end of the twentieth 

century , information , as well as money, are the cornerstones 

o f power. The haves and the have-nots of the next century 

will be defined by their degree of access to information • 
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Perhaps the benefits of using electronic networks could best 

be described by the preceding statement. 

3.3.1.2 The Information Superhighway 

The term "Information Superhighway" was coined by Ai Gore, 

the American Vice president who has championed the campaign 

for building this "Global Information Infrastructure (GII) " 

whic h is an interconnection of existing communication and 

information media, bringing television, telecommunications 

and computer technologies into a single medium . The emergence 

of digital communication, has facilitated this development. 

The concept of "Information Superhighway" emerged in 1986 

when the Internet which was until then exclusively used by 

American research scientists and computer scientists for E­

mail, group discussions and research, changed to become the 

most effective medium of mass communication. Ideally, the GII 

is an incorporation of all existing networks into one global 

system. It will enable every human being on earth to interact 

with each other . Ai Gore and the builders of the GII envisage 

it as an information system , equipped with the latest 

Information Technology which will facilitate individuals , 

even in the most remote areas of the world to be able to 

access libraries , databases, educational institutions , 

hospitals, government departments and private organizations 

virtually anywhere on the planet (Akhtar and Nostbakken 

1995) . 
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Akhtar and Nostbakken (1995 ) state that this network will be 

used to foster education, cultural exchange, entertainment 

and economic development through global technol ogy transfer 

and investment . It is anticipated that this glo bal 

interconnectivity will result in a new "communications era" 

(Akhtar and Nostbakken 1995) . 

3.3 . 1.3 Fidonet 

Initially developed in 1983 by Tom Jennings (USA ) only as a 

bulletin board system, Fidonet is a store and forward form of 

electronic communication that provides a means to bridge time 

and distance to facilitate interpersonal communication. The 

simplest and least expensive type of computer-based messaging 

service is the bulletin board (BB ) System . In this system any 

member (of the syste m) can bro wse through the bulletin board 

reading items o f interest. Fidonet compatible systems offer 

three main services : electronic mail (one to one 

communicat ion), conference mail (many to many), and file 

transfers. Fidonet file transfers can handle both text and 

binary files . Since its official inception in 1984, Fidonet 

has grown to include over 15,000 systems on six continents . 

It has also gained fast acceptance as an attractive 

networking standard for educational, government and business 

netwo rks. Its popularity is due ' to its low cost and ease of 

use. To use the Fido technology one requires a computer, a 

modem, and ordinary dialer (communication ) software (BOSTID 

1994, 8 : 2) . 
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The advantages of Fido technology are: 

• The Fidonet technology can be used to escablish regional 

E-mail systems using small host co~puter based in a 

developing country. This technology is particularly 

suitable for Africa; 

• Independent Fidonet systems establist gateways (such as 

Greennet in London) with large~, international 

electronic mail systems using high speed (and error 

correcting) modems . Then, at regu lar intervals , the 

independent system dials into the larger systems to swap 

incoming and outgoing messages; 

• Fidonet technology keeps down the cos~ of international 

call s without requiring sophisticated computer 

equipment ; 

• Fidonet compatible systems , relative (Oc other electronic 

mail systems are cheap and easy to i~s~all. They do not 

require powerful computer hardware; 

• The Fidonet technology does not use pa~~et switching and 

is thus attractive in countries whict ic not have highly 

developed computer and telecommunica:~on facilit ies; 

It is intended that the information retr~eval system to be 

proposed in this study will be based on Fidonet techno logy , 

thus taking advantage of its qualities. 

In addition, research has made several breakthroughs in the 

Fidonet Systems. It is now possible to conduct database 

searches using programs that interface so~e Fidonet software 
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such as: Pegasus and Frontdoor with information retrieval 

software such as CDS / ISIS (Details on this are discussed in 

Section 3.3 . 2 of this chapter). 

At the moment Fidonet has been tested and/ or installed in 28 

African countries, Uganda being one of them . (Se e Appendix 4 

for more details ) 

namely : PADISnet 

Fidonet has a number of hosts in Africa 

Addis Ababa; ENDA Dakar; WORKnet 

Johannesburg; MANGO - Harare and ELCI - Nairobi. Fidonet also 

provides a gateway access to researcher's on various 

university computer networks that form part of the Internet, 

JANET and BITNET worldwide and UNINET in South Africa. 

3 .3.1.4 Electronic mail (E-mail) 

The value of network connectivity for developing countries 

can be exemplified by a simple example of general network 

tools such as E-~ail and file transfer which have potential 

to increase substantially the pay-off for external 

assistance . E- mail can provide a major improvement in the 

communication becween people in developing countries and 

developed countries. It also makes possible referrals of 

questions to others who are connected in a very time and 

cost-effective manner . Through E-mail, librarians, who are 

stewards of very large quantities of information, have an 

opportunity to find the information they need from othe r 

sources (Sadowsky 1993) . 
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The exchange of messages by electroni c mail is only one 

funct ion of the c omputer networks such as Internet and 

Bitnet . Networks offer othe r facilities such as listserves 

and Ne wsgroups which are discussion forums for different 

groups of professionals namely; pro fessional organizat ions, 

Un iversi tie s, database producers and software vendors . 

Bulletin boards and special network tools aim to guide the 

users towards the electronic information services world-wide. 

Kempf (1994 ) cites an example of the British Bulletin Board 

for Libraries (BUEL ) , as a possible starting po int for a tour 

into the world of "electronic information space". Information 

specialists can use the available network resources for 

reference, training , publication or research purposes (Kempf 

1994 ) . 

In devel oped countries, fo r many years, librarians and 

researchers have become used to having a ccess to remote 

facilities in some way or another. Literature searching on ­

line, electronic mail, da ta t ransfer or document o rdering are 

only some of these applications. Recently, issues about 

computer networking have been receiving attention from 

professional groups. The fact that computer networks are 

interlinked , makes the netwo rks more attractive for 

professionals. The exchange of messages by electronic mail is 

no l onger linked to a special physical or regional network . 

Based on new improved telecommunications infrastructure , new 

services for data and information exchange are being 

devel oped . Printed forms are offered in electronic forms , 

unique electronic documents have become publicly available on 
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research networks , and the geographica l location of 

electronic archives is no longer an obstacle to thei r users 

( Kemp f 1994 ) . 

Alt hough the above scenario relates to developed count ries, 

with the use of available low cost technologies such as 

Fidonet, a similar situation could be true for developing 

countries. 

In 19 93, the International Service for National Agricultural 

Research ( ISNAR ) noted that developments in 

telecommunications and computers are revolutionizing 

agricultural research. It was observed that new information 

technology has the potential to improve the quali ty of 

agricultural research, the efficiency of it s management, and 

the relevance and time liness of research results. Scientists 

and managers can now access more information than ever 

before. At the same time they can d isseminate i nf8rmacion to 

users more easily . At that time (1993 ) the impact of such new 

cechnologies on many national agricultural resea~ch systems 

(NARS ) was slight (ISNAR 1993: 6). In relation co this 

concern, this study has been undertaken to investigate the 

potential of E-mail (an IT ) , in increasing assess t o v ital, 

database resources within the country (Uganda ) , for the 

agricultural research scientists . 

3.3 . 2 Database Search Services by E-mail 

Databases are collections of information o r integrated data 

that has been cross referenced in orde r to allow easy 
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retrieval (O'Leary and Williams 1989 ) Databases are becoming 

increasingly required due to the increasing needs for 

information particularly in a changing business envi r onment 

(Backett 1987) . Katama (1994 ) amply describes the r ole of 

databases by saying that databases are crucial for the final 

and sustained success of marketing information . She goes on 

t o say that it is now imperative for the serious publisher o f 

scholarly literature to initiate routine information searches 

to cut down on time spent on person to person inquiries with 

prospective authors of a suitable area of research. FAMESA 

(1992) observes that failure to search and use appropriate 

information for research and development projec t planning can 

lead to mass ive waste of resources . A good researcher must 

ensure that appropriate literature searches are carried out 

and pertinent literature studied before a project is started . 

Unfortunately, in Africa, databases and/or the means by which 

they are accessed often represent a barrier rather than a 

path to progress . The question of how to get the needed 

information , how to keep up with changes , and how to cope 

with the costs o f doing so continue to perturb the African 

scientist and information worker equally . 

Accessibility is one of the primary database issues . 

Information, however well organized and indexed, does not 

realize its value until it is known and put to use (AAAS 

1995) . The view o f providing better access to bibliographic 

data in databases should therefore be the goal of every 

information centre . It is useless to get documents indexed in 
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databases if these databases cannot be searched . Searching 

databases is a primary method by which references are 

located. Thus databases increase the demand for information 

(AAAS-SSAP and UNECA - PADIS 1995 ) It is therefore imperative 

to improve access to databases . 

Each day the number of people that have accessibility to 

electronic mail is growing . However, this is not true with 

the services of on - line database accessing mainly because of 

the communications cost and the cost of the infrastructure 

needed (Makane 1995a). To fill this gap, a number of efforts 

to access databases by using E-mail (Fidonet technology which 

is a cheaper alternative), are going on in several parts of 

the world . Below are some examples o f successful efforts in 

this area: 

• In India, the National Cent r e for Science Information 

(NCSI) of the Indian Institute of Science (rISc) has 

developed an Inforserver using IISc's E-mail node . This 

node is part of the Educational and Research Network 

(ERNET) With this system, remote users are able to 

search and retrieve bibliographic information from 

NCSI's databases which run unde r the UNIX environment 

(Sreenivasa and Indira 1994) ; 

• At the Pan American Health Organization (CEPIS) in Peru, 

a listserve has been developed under CDS/ISIS for e-mail 

search in DOS or UNIX. This Listserve is capable of 

conducting E-mail searches without the need to have 
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large communications infrastructure t o run the service. 

What is needed is a n XT c omputer with 640 K of main 

memory and 1 MB free disk space for the program. The 

listserve analyzes the electronic mail that have been 

received in pre- established electronic directory and 

translates the messages as files with electronic 

searches for CDS / ISIS databases . CEPIS has developed 

this program to run under PEGASUS MAIL software (Makane 

1995a) ; 

• The Library of Congress in Nairobi has a catalogue 

database that can be queried by E-mail. Makane (1995b) 

indicated that the database is established with dBbaseIV 

software and is queried by E-mail using Fidonet 

technology . 

• The most recent success was registered in February 1996 

by PADIS, at the Economic Commission for Africa, Addis 

Ababa, Ethiopia, where a program has been developed to 

query and search CDS / ISIS data bases using Frontdoor 

(Fidonet) software . 

However, access to information from databases through 

electronic networks requ i res as a prerequisite: the 

establishment and maintenance of databases . In Africa, 

several databases have been created for the purpose of 

providing informat i on to different groups of users. Some of 

these databases can be accessed electronically. Below are 

some examples : 
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• The Southern African Development Coordination Committee 

(SADC) database in Gaborone is part of a SADC Early 

warning Syst em which provides weathe r information t o 

(at least) five out o f its eleven membe r countries who 

are on-line . This information is helping member 

countries in planning their agricul tural activities. 

SADC is also creating databases about countries in the 

region and it has plans to provide info rmation 

(electronically ) to the SADC member countries , namely, 

Angola, Kenya, Malawi, Mozambique, Namibia, South 

Africa, Swaziland, Tanzania, Zambia, Zaire and Zimbabwe 

(William 1995 ) ; 

• PADIS (Addis Ababa) offers public on-line access to its 

databases maintained on its HP 3000 computer. 

In 1990, PADIS acquired the Fidonet system of electronic 

networking . Through this system, PADIS can offer 

services such as E-mail, conferenc ing , Bul letin board 

and most recently, databases searches by E-mail from any 

remote location; 

• The CGNET member inst i t u t ions composed of eighteen 

international agricultural research Institutes, among 

which are, the I nte rnational Li vestock Research 

Institute ( ILRI ) , Addis Ababa, The International Centre 

for Research in Agroforestry (ICRAF ) , Nairobi, Kenya, 

are able to conduct database searches through the CGNET 

(E-mail ) electronic network as well as communicate with 

their member institutions and share research info rmation 

(Gordard 1994, Aina and Kgomostso 1994 ) . The I CRAF 
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country station in Uganda is benefiting from this 

network. 

• Othe r network facilities : 

In addition, there is MISANET, an E-mail System 

(Bulletin Board ) based in Windhoek, Namibia. 

Journalists in the Southern African region are using 

MISANET to share local stories (plain text) with their 

colleagues elsewhere in the world (William 1995 ) ; 

As can be seen from the preceding discussion, E-mail has a 

great potential for providing relatively cheap and efficient 

information support to several devel opment activities, 

including scientific research. Therefore devel oping countries 

like Uganda have high chances of improving their information 

services and in particular information retrieval by using 

this method . The Fidonet technology lS particularly 

appropriate because of its advantages o f being relatively 

inexpensive and using poor quality and un~eliable telephone 

lines which are predominant in most of Africa. 

Database searches can also be conducted on the Internet by 

using E-mail. However, the costs of conducting a search on 

Internet from Uganda or for that matter, most parts of Africa 

through a direct Internet connection are very prohibitive . 

This makes it impractical for most users in Africa. Examples 

of the costs incurred in connecting to the Internet from 

Uganda are given in Appendix 7. Suffice to mention here that 
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there is cost incurred whil e using E-mai l t o access the 

Internet are lower than the costs incu rred when using other 

technologies such as Serial Line Internet Protocol/Point to 

Point Protocol (SLIP / PPP) or Full Internet connections . 

Furthermore, use of (Internet) network functions demands some 

technical knowledge of the system. In view of this, 

interfaces have been developed to help the user . These 

interfaces integrate the different basic services in a value 

added information system . This is the case of Gopher, World 

Wide Web (WWW) or Wide Area Information Systems (WAIS). In 

addition, the user needs special client programs which make 

it possible to use the applications on the host computer (the 

information server). These include software for different 

platfo rms name l y, MS-DOS, Mackintosh, Unix and VMS . Some 

examples of search tools that have been developed to help 

users in searching on the Internet and their mode of 

operatio n are briefly discussed belo w: 

• Gopher is the most widely used l ook up tool that helps 

the user to navigate through the Internet by selecting 

resources through menus. Gopher menus may point to text 

files, other directories, phone books or pictures, as 

well as open remote login (Telnet session) or a 

retrieval facility. The advantage o f Gopher is that it 

collects information that is across many computers in 

different forms and presents it in one menu . The user 

then selects an item of her / his cho ice on the menu, then 
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gopher automatically makes the connection to the 

concerned computer to retrieve the information ; 

• Veronica is a tool with an index search that helps to 

find interesting documents through hundreds of Gopher 

menu entries . It searches for key words or phrases in a 

menu title . It then gives the addresses of all the menus 

with those key words ; 

• WArs is an acronym for Wide Area Information Servers. 

This tool is more powerful than gopher because it 

actually searches the full text of a document to look 

for specified keywords . WAIS accepts the keywords in 

English, processes them at user level and relays the 

processed information to the selected databases. WAIS 

then searches the index of the server that has been 

specified by the user and then informs the user which 

databases are likely to have the i!1formation being 

searched for. There are 250 WAIS libraries that have 

been set up to provide free access to documents and 

othe r resources. WAIS servers can be good sources of 

Science-related topics; 

• World Wide Web or WWW is a menu based service that helps 

one to access a variety of 

between WWW and Gopher 

resources. 

1 ies in 

The di fferenc e 

the hypertext 

organization of the web that allows cross references o r 

associative links between related resources. Both Gopher 

and WWW have links to WAIS, the Wide Area Information 
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Servers. In WWW, each document contains highlighted 

items for which additional information is availa~le. If 

a user needs this additional information, s / he has to 

select the highlighted item, then the document will be 

displayed. With appropriate software such as Mosaic, the 

user can view not only text but pictures, sound files 

and video. 

While the Internet is an important source of information, 

searching on it is not easy, it requires a lot of patience, 

particularly for users who are connected to Fidonet systems . 

Moreover , it is also important for Africans to give p r ior i ty 

to development of databases and networks that are relevant to 

their situation rather than depending entirely on information 

from abroad. It is equally important to develop met~ods of 

accessing national or regional databases . Doug (19 93 ) 

confirms that with the recent developments in micro computer 

technology and communication infrastructure, it ~s p~ssible 

to envisage the provision of comprehensive and ef:icient 

sys tem for dissemination of information . He notes t~at the 

current telecommunication technologies can immeiiately 

benefit Africa even before networking is spread over . Low 

cost solutions are indeed already available to give 

individuals access to electronic networking (Doug 1993) . 

3.3.3 Development of Telematics in Africa 

Although Africa which is well known for its "poor" 

telecommunications infrastructure is gaining incernational 
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attention in electronic networking. The tremendous impact of 

electronic communications on the development of Africa is 

being acknowledged by those residing in it . Among the 

opportunities that electronic communication has offered to 

Africa are: the restructuring of traditional institutions ', 

management of crises and alleviation of poverty (Adam 1995) . 

On the impact of electronic networking in Africa, Adam (1995) 

observe s that it has far reaching effects. Connectivity 

enhances acti vi ties being done by individuals, stimulates 

interaction and enables access to knowledge and r esources . 

Furthermore, Adam (1995) quotes Benzine and German (19 95 ) who 

observe that electronic communication is a living college 

where people of diverse backgrounds and expertise share 

resources, knowledge and experiences. The influence of 

electronic networking in Africa is bi -direct:ional . Net: working 

breaks the isolation o f researchers by making them both 

recipients and generators of global informat ion. Thus by 

stimulating researchers, electronic communication can upgrade 

African education as well as other devel o pment act i vities 

that benefit directly f r om research. High band width tools 

such as video links can upgrade African Universities 

overnight (Rischard 1995) . Other opportunities that have been 

observed wherever connectivity is available include; access 

to vast and up-to - date information, maintaining contacts with 

researchers and imminent professors; and discovering 

opportunities . 
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In Afri c a, the communication infrastructure can vary from 

very good to abysmally small from one country t o another 

(Jensen 1995 ) The Internat ional Telecommunications Union 

( ITU ) indicates that Africa has the least tel edensity in the 

world . The average telephones per 100 people in africa was 

1.6 in 1993 , with an ever growing population, the telede nsity 

has remained stagnant even though marginal increases in 

telephone lines have been achieved by some countries (Adam 

1995) . 

However, the situation is not so grim. Jensen (1995) notes 

that some Sub - Saharan African countries , have over the past 

few years, been able to put into place advanced communication 

networks operated by skilled and resourceful managers. Uganda 

is one s uch country where the telecommunication 

infrastructure is rapidly being rehabilitated . In addition, 

the telecommunications sector is being deregulated and 

libera liz e d i n o rder to make it more efficient (Owor and 

Wadunde 1 995 ) . The current state of the telecommunications 

sector is reviewed in the discussion on " Information 

Technology in Uganda", Chapter 4, Section 4.3 and 4 . 4 . 

The advent of computer-based electronic networking in Africa 

is therefore providing an opportunity for resolving the 

problem of lack of information, that many scientists working 

in African, find themselves in (AAS-SSAP and AAAS 1992). 

This view is supported by Sadowsky (1993) who advocates for 

electronic c o nnections for developing countries arguing that 

electronic c o nnections have a high pay- off in these c ountries 
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because of lack of reliable alternative del i very mechanisms 

in the developing world. 

Personal microcomputers are increasingly available in many 

parts of Africa and with the addition of a modem and an 

appropriate communication software, they can transfer 

information over poor quality telephone lines at min imum 

costs (See Table 3.1 below) . There are alternatives to the 

telephone link, namely microwave links, satellite and packet 

radio links. Fortunately, telecommunications is improving in 

Africa and there is now an increase in the use of computer 

technology . Consequently, there is a valid reason for 

electronic networks in Africa (Aina and Kogmot so 1994) . 

Electronic access has significant advantages in that the 

number of databases reachable becomes virtually unlimited. 

Many areas in Africa have already acquired E-ma il or are 

planning to do so . There is much information that can be 

obtained by this technology alone. Yet, E- mail, valuable as 

it is, remains unexploited by African scientists and 

information workers . 
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parts of Africa and with the addition of a modem and an 

appropriate communication software, they can transfer 

information over poor quality telephone lines at minimum 
costs (See Table 3.1 below) . There are alternatives to the 

telephone link, namely microwave links, satellite and packet 

radio links. Fortunately, telecommunications is improving in 

Africa and there is now an increase in the use of computer 
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TABLE 3.1 

Medium 

I 
FAX 

E-MAIL 

(2400 

baud 

modem ) 

E-MAIL 

(9600 

baud 

modem) 

COMPARISON OF THE COST OF E-MAIL AND FAX BETWEEN 

ADDIS ABABA AND LONDON 

Size of 

I 

Time 

I 

Cost 

file 

4 pages 8 minutes US$ 14.00 

24 pages 48 minutes US$ 84 . 00 

4 pages 1 minute US$ 1. 60 

24 pages 3.7 minutes US$ 6 . 00 

4 pages 20 seconds US$ 1. 60 

24 pages 4 0 seconds US$ 1. 60 

Source: Lishan Adam, " Sustainable Academic Networks in 

Africa , "in Electronic Networking in Western Africa 

Universities, AAAS , 1994 . 

Adam (1995) reports that though it is spreading, computer 

connectivity is still very low in Africa. Many networking 

developments in the region are based on grass r oots 

initiatives serving the academic and research community . The 

user base in most cases is relatively low. Adam (1995 ) cites 

six networking techniques in use in Africa, namely: Fidonet, 
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Heal thnet, SLIP 

TCP/IP . 

UUCP, Cooperative TCP/IP and Commercial 

Appendix 4 gives the connectivity situation in Africa showing 

the different networking techniques. 

3.3.3.1 Examples of electronic networks in Africa 

At present (1996 ) , several electronic networks exist in 

Africa and others are being established. By April 1994, there 

were 18 non-commercial networks and 7 commercial networks 

operating on the African continent , most of them are using 

Fidonet technology . Some examples of non-commercial networks 

are given below; 

• PADISNET a network of the Pan Afri c an Development 

Information System (PADIS). Initially setup in 1990 as 

a regional pilot project involving international and 

regional linkages (including linkages to other 

networks ) , the PADISNET project is currently one of the 

largest net working African projects, linking 37 African 

countries. PADISNET is based on Fido technology ; 

• HORNET is a free bulletin board operated by PADIS that 

serves as a s ource of news, reports and discussions on 

issues related to the Horn o f Africa . 

• Other networks include : 
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SABINET which is a subscription-based South African 

bibliographic network, UNINET (South African ) , MANGONET 

(Zimbabwean ) , ESANET (East and Southern African Network), and 

NGONET-Afri ca which is based at the Environmental Liaison 

Centre International (ELCI), Nairobi . 

3.3.3.2 Capacity building for Electronic communication in 

Africa (CABECA) 

So far one of the most outstand ing efforts to promote 

computer-assisted networking throughout Africa is the three 

year IDRC-sponsored project known as CABECA. Executed by 

PADIS, CABECA arose out of a need to assist Africa in 

exploiting the tremendous advances in electronic 

communication that are being used elsew~ere in the developed 

world. These advances are viewed as a c e s ou rce for economic 

and s ocial development and as a tool to promote regional 

coope ration (Adam 1995 ) 

CABECA began i n 1993 with the aim of introducing low-cost 

electronic connectivity (Fido-ba sed ) to some 24 African 

countries in the region . CABECA bui l ds on the experience 

gained by several African countries over t he last few years 

from a number of IDRC sponsored electronic networking 

proj ects namely , PADISNET, ESANET, NGONET, etc . IDRC has 

taken a lead in financing African Electronic networking 

initiatives . The aim is to demonstrate that the technology 

f or deve l oping electronic communications throughout Africa is 

r e adily available and could be implemented at a rel ative l y 
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low cost, t aking into consideration the economic , social and 

political difficulties that the region faces . Thus the CABECA 

project takes into account the problems of the Africa region 

that have isolated it from international networking 

phenomenon, including : 

• the world's lowest level of telecommunication 

development, resulting in a scarc ity of lines even in 

urban areas ; 

• the worlds lowest level of spending on informatics, 

making computers and computing skills still relatively 

very rare ; 

• high t elecommunication charges especially for 

international calls; 

• tariff barriers to data communication; and 

• Scarc ity of Africa-based specialists to train others in 

the area . 

The overall objective o f CABECA is to provide technical 

a ssistance to bring about sustainable computer-based 

networking in Africa, at an affordable cost , accessible to a 

wide variety of users from both the private and t he public 

sectors. The users include: business persons, r e searcher s, 

planners, policy makers and development wo rkers from NGO's 

and Int ernational organizations. The pro ject is also building 

capacity for c omputer networking, by training a corps of 

system operators who should train othe rs in their area and 

of fer continuing s upport to users to ensure the 
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susta inabili t y o f the national nodes with connections to 

international networks (Adam 1995 ) . 

The projects' aim is to offer inexpensive and easy access to 

local and international information services on systems run 

by local operators and sustained by revenue from users . 

By mid 1995, CABECA had worked to initiate or strengthen 

electronic communicat i on systems in more than twenty Afri can 

countries, Uganda being one of the beneficiaries. Under the 

CABECA project, countries are provided the following: 

• Equipment for a Fido node 

• Training of system operators and users 

• Backstopping of the system 

In some instances E-mail is the only facility available, 

whereas in other cases, BBS have been set up (Hafkin and 

Menou 1995 ) 

3.3.4 Summary on the developments in IT 

As the rest of the world embraces developments in IT , Africa 

cannot afford to be left behind. The fore-going discussion 

shows that electronic communication and in particular, E­

mail, has great potential in enhancing development activities 

even in the absence of sophisticated telecommunications 

infrastructure. The re is need to exploit this potential by 

all concerned sectors . In the case of Uganda where electronic 

communication has been introduced and is gaining popularity, 

the agricultural research sector could take the lead in this 
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endeavour. Therefore , this study is an attempt to utilize the 

available networking facilities for improved information 

recrieval in the agricultural research sector in Uganda . 
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CHAPTER 4 

INFORMATION TECHNOLOGY IN UGANDA 

4.0 INTRODUCTION 

Like in other countries in Africa, the diffusion of 

Information Technol ogy (I T) in Uganda has been driven by 

external factors. Computer vendors ', commercial pressure and 

widespread expatriate support have taken precedence over 

direct government control. Most computers came to Uganda as 

donations from abroad. According to Mulira (1995 ) , two major 

forces have influenced the computer market : the economic a nd 

political crisi s o f the 197 0 and 1980' s which resulted ~n 

dependence on loans and grants as well as the influence o f 

NGO ' s from industrialized countries who have made intensive 

use of mic r ocomputers at the institutional and project leve : . 

In addition to enhancing t he use of computers, NGO's also 

helped in spreading the skil l s that are needed to operate t he 

computers. 

This chapter discusses current deve lopments in the status a nd 

use o f information technology (IT) in Uganda . It begins with 

s ome background information on the historical developments 

that are associated with the diffusion of IT in Uganda and 

then discusses the proposed IT policy . The IT environment in 



Uganda is discussed with developments i n comput ing and t he 

u se o f computer applications, the role of the Uganda Posts 

and Telecommunications Corporation (UPTC ) in regulating 

devel opments in the telecommunications industry . Recent 

developments in electronic communications are also 

highlighted. Most of the information provided in Sections 

4 . 1, 4.2 and 4 . 3 was obtained t hrough interviews with 

different people in the IT sector . A list of those 

interviewed is provided in Appendix 3B. This information wa s 

supplemented by information from documentation obtained from 

the ins t itutions . 

4 . 1 DEVELOPMENTS IN INFORMATION TECHNOLOGY AND ELECTRONIC 

COMMUNICATION IN UGANDA 

4.1.1 IT Po licies in Uganda 

After several years of ins tabili t y, Uganda is currently 

trying t o recover from the r avages o f civil wars. The 

govern~ent has therefore found it necessary to have policies 

that can regulate and promo te programs that are geared 

towards overall national socio - economic development. Under 

the government ' s recovery program launched in 1 986 , Uganda 

has recognized IT as one of the vital sectors needed to 

rebuild the country . In addition, many Ugandan professionals 

are considering investment in informatics . Unfortunately , the 

informatics infrastructure is still very basic. Lack of an IT 

policy has delayed the implementation o f many IT-enabled 

devel o pment s (Mulira 1995 ) . 



Since IT cuts across severa l sectors, development of an IT 

policy has not been confined to a single sector . In fact, 

some sectors have formulated IT policies in respect of their 

mandates. To some extent this has resulted in duplication of 

efforts. This discussion wi ll therefore focus on the efforts 

that have been made in proposing a concrete national IT 

policy, particularly, efforts that have been made by 

information professionals . 

In recognition of the important role of IT in national 

development, the Uganda National Council for Science and 

Technology was formed in 199 0 and charged with formulating an 

IT policy as part of an overall Science and Technology 

Policy. A draft policy has since been drawn up but has not 

yet been approved by government. Approval of the IT policy is 

still pending owing to the lack of an explicit national 

policy on science and technology. However, government has 

included some of the proposed science and techno logy policy 

issues in its sectoral development plans . This policy 

proposal presents a starting point in harnessing IT for 

development . Notable in the general technology policy is a 

statement that advocates for the establishment and 

development of up - to - date SClence and technology data banks 

for technical information such as project reports and other 

statistical information, with links to national and 

international networks of libraries and information centres . 

The objective of the general national technology policy is to 

ensure continuous and sustained uplifting o f the general 

94 



q uality o f li fe and na t i onal security, through a reliable, 

integrated, self-sustaining national tec~~ological base, 

acquired in the shortest possible time, c ompatible with the 

nation 's cultural patterns and optimum utilization of the 

nation's resources (Uganda.UNCST 1991 ) . 

The Uganda National Council for Science and Technology 

(UNCST) has proposed the following sectors as requiring IT 

appl ications: agriculture, commerce , information and mass 

media, environment, natural resources, hea l th , population, 

planning, mineral and mining , water resou r c es, t ransport and 

communication, 

meteorology . 

construction, military technology and 

The Info rmation Technology Policy Ob j ectives are : 

• To create an enabling environment tha~ can lead to the 

harnessing of info rmation technol ogy : o r deve l opment 

purposes. 

• To increase awareness of the central r c :e of information 

technology in development and thereby introduce it in 

the central education system . 

• To establish an infrastructure for information 

technology by encouraging acquisition of, innovation in, 

and production of computer and communication systems f or 

the purposes of spreading utilizaticr. of information 

technology. 
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The policy re commendations formulated by UNCST urge 

government to: 

• Promote awareness and literacy in information 

technology at all levels o f education and also 

through specialized computer training 

institutions; 

• Encourage institutions of higher learning and 

research to include in their curriculum , 

fundamentals of IT; 

• Assist in the mobilization of resources to help 

secure equipment for information technology 

laboratories; 

• Abolish duties and taxes on imports in IT in order 

t o make the technology affordable by a wider 

percentage o f the population. Also to abolish the 

commercial transaction levy (CTL) that is charged 

during installation and maintenance of IT; 

• Set up free data processing zones where 

information / data from anywhere in the world can be 

collected processed and accessed; 

• Liberal ize the communication industry in order to 

allow competition in the provision of voice and 

data communication services also in the provision 

equipment ; 

• Set up an IT board that will advise on IT issues; 

• Strengthen the existing laws regarding copyrights 

in order t o protect local and foreign investments 

in software devel opment; 
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• Pass legislation regarding data security and the 

protection of individual rights from unauthorized 

access to personal data held in computerized data 

banks; 

It is expected that government will incorporate the IT policy 

into a wider Science and Technology Policy. 

Additional recommendations to strengthen the IT policy have 

been made by other concerned parties, for example 

Mulira(1995) calls on government for support and commitment 

in implementing the IT policy. Her suggestions include the 

following [Mulira 1995] 

• Application of IT should be a priority in those areas 

which have most impact on the day to day running of 

government and those critical for the economy. She 

suggests such areas as: agriculture; livestock and crop 

survey systems; employment and manpower planning; import 

and export; vehicle registration and licensing; banking 

including inter-bank networking ; Uganda Electricity 

Board and the Post Office . 

• Establishment of a Ministry of Science and Technology 

for the purpose of monitoring the IT transfer and 

diffusion in the country; 

• Formulation of options and strategies for IT with 

emphasis on human resource development, in liaison with 

the concerned institutions, namely, the ministries of 
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education, labour, planning; universities; and teacher 

training institutions along with experts in the field; 

• Formulation of an implementation plan in education and 

training in informatics. This plan should initially 

emphasize computer application and training programs at 

tertiary levels, in particular she emphasizes the need 

to strengthen Informatics capacity at Universities and 

col l eges; 

• Introducing computer awareness programs in all urban 

secondary schools with the goal to institute "0" 

(secondary) level examination in computing . Changes in 

the education policy are recommended in order to promote 

appropriate teacher training and improvement of the 

domestic infrastructure; 

• Encouraging employing organizations to train their staff 

for the required IT skills. Government support through 

economic and social policy incentives is required to 

persuade employers and wo rkers to invest in skills 

development in IT; and 

• Exploring the developmen~ of software, both at national 

and regional levels. Mulira (1995) notes that the 

graduates from Makerere University and other computer 

training schools form a modest manpower resource in 

software development. She therefore recommends investing 

in software development to enable further adaptation (of 

the software) nationally, for R&D activities and for 

commercial purposes at regional basis . 

• Further efforts that have been made to develop an IT 

policy for Uganda. These include two separate occasions 
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on which an IT policy was proposed as part of a National 

Policy on Information Systems and Services . These are 

briefly discussed below: 

1. In 1989, a team of Ugandan information pro fessionals 

working together with a UNESCO Consul tant proposed a 

national information policy which was approved by 

Cabinet in 1990 (Neelameghan 1990) 

2. Bamuhiiga (1992 ) in his MSc (IS) Thesis entitled, " 

Pol icy of Informa tion Systems and Services for Uganda : 

Suggested Formulation and Plans for 

Implementation" (Bamuhiiga 1992 ) 

The following elements are common to both policies 

[Neelameghan 1990; Bamuhiiga 1992] : 

• Stimulation 

information 

and optimum 

technologies 

utilization of emerging 

for data and information 

handling with a view to improving the quality, 

comprehensiveness and management of informatio n systems 

and services in the country; and 

• Facil itating access to, delivery and utilization of data 

and informat i on . 

It may be noted that these policies support the use of IT in 

enhancing access to information which is the theme of this 

thesis. 
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4.2 THE IT ENVIRONMENT IN UGANDA 

4.2.1 The Development of computing and the use of 

computer applications 

Although computers were introduced into Uganda over 25 years 

ago, until very recently their utilization has been confined 

to the most rudimentary tasks such as personnel records, 

payroll and accounting . Computers have seldom been used for 

gathering and processing vital data of strategic national 

importance or for decision support, an area which is of 

great benefit to the nation. There have been several reasons 

for this slow pace but the major ones were: lack of 

adequately trained manpower and lack of awareness among 

decision makers on the importance, threats and opportunities 

offered by informatics. Thus, IT capacity and capability has 

remained underdeveloped (Mulira , 1995) . 

4.2.1.1 Historical Background 

The first computer, an IBM machine, was int~oduced in Uganda 

around 1967. It was based in the government treasury 

department. Later in 1969, an ICL computer was brought to 

Makerere University where a Computer centre was established 

under the Mathematics Department . This grew into the present 

day Institute of Computer Science. Both IBM and ICL machines 

were main frame single user batch systems . The IBM company 

then took on an institution known as the Uganda Computer 

Services . 
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Uganda Electricity Board (UEB ) and Shell (U ) Limited were 

among the first institutions to take on computing, with UEB 

being the pioneer. Initially both ICL a~d IBM were offering 

short term training in computing at their respective training 

centres in Nairobi. Because of the poli~ical instability in 

the 1970's, IBM withdrew its support. However ICL stayed on. 

That period saw a downward trend in computing activities in 

Uganda. 

4 . 2.2 comput e r Applications in Information Management in 

Ug anda 

Government computing has for long been mainly associated with 

the payroll and for marking examination papers by the primary 

section o f the Ministry of Education. Currently, some 

government offices are acquiring computers whi ch are mainly 

used for simple tasks such as word processing . 

On the other hand, since the 1980's comp~ting has become more 

popular in the private sector particular:y with NGO's, Banks, 

Insurance companies, and to a smaller extent in individual 

businesses . Most of the se institutions are a cquiring stand 

alone computers (PC's) . As such, the phenomenon of 

distributed processing is not common and networking has 

hardly been adopted . However, some institutions such as banks 

are now starting to implement local area networks (LAN'S ). 

Below are examples of some business institutions that 

currently use computers [Galiwango 1995] 
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1. The Uganda Posts and Telecommunications Corporation 

(UPTC ) which uses a WANG VS for billing. UPTC intends to 

install a system for paymen t s and messaging in all its' 

districts offices. 

2. The Bank of Uganda (BOU ) ( the central bank ) which has 

computerized most of its activities. 

3. The Uganda Grain Milling Company (UGMC ) , a local 

manufacturer of human and animal feeds. UGMC has used 

computers to automate its machinery. 

4 . The Uganda Commercial Bank uses a WANG machine in a 

proprietary network of t ellers. 

5. The Uganda Computer Services Financial Information 

System uses a UNIX Operating System. 

4.2.2.1 Use of IT in libra=~es 

Library and documentation cen=res of several government and 

non-government institutions a=~ beginning to a cquire and use 

I T. Computers, CD-ROM databases, Micro -fi che readers, and E­

mail are some of the informat~~n technologies that are being 

acquired. Automation of the ca=alogue is being implemented by 

some institutions for easy management of the library 

collection. International Organizations, NGO's, research and 

academic libraries are play~ng a leading role in this 

activity. Examples of Institutions which have or are starting 

to use IT in their library / Info rmation Centres are give 

below: 
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Academic Institutions 

Institutes' Name 

1. 

2 . 

3 . 

Makerere University Main Library 

Makerere Univ . (Africana Sect.) 

Makerere University, 

IT / Tool in use 

E-mail 

Catalogue (St arting) 

Catalogue database 

& on Healthnet 

Catalogue database 

Albert Cook Library 

4. Child Health Library 

(Ministry o f Health) 

5 . Institute for Social 

Research, Library, 

& Makerere Universi ty 

Business Institutions 

Institutes name 

1 . 

2 . 

Bank of Uganda Library 

Uganda Commercial Bank 

(UCB) , Library 

Non -Governmental Organizations 

Institutes' name 

1. 

2. 

Centre of Basic Research (CBR) 

Peace Corps Library 

Government Institutions 

& 

on Healthnet 

Catalogue database 

LAN 

Tool in use 

Catalogue database 

Catalogue database 

IT / Tool in use 

Catalogue database 

Catalogue database 

1. Women in Development Documentation 

database 

Catalogue 

Centre (Mini stry of Women 

in Development) 
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2. Uganda Aids Commission Library 

database 

3. Ministry of Health Library 

database 

4. Ministry of Planning Library 

database 

5. National Environment Info rmation 

Centre (NEIC ) 

6. The Trade Information Centre 

International Organizations 

Institutes ' name 

1 . United States Information 

Service (USIS) Library/Doc Centre 

2 . Uni ted States Agency for 

International Development, Library 

3 . The British Council Library 

4 . United Nations African Institute 

for the Prevention of Crime and 

Treatment o f offenders ( u~AFRI ) 

Catalogue 

Catalogue 

Catalogue 

Databases 

(G IS technology) 

Databases 

IT /Tool In use 

OPAC & 

E- mail 

OPAC & 

& E- mail 

OPAC 

Cat alogue database 

4.2 . 3 Education and Training in computer applications 

The Institute of computer science at Makerere University is 

currently playing the leading role in computer education/ 

training . It offers a BSc and a Post gradate diploma in 

Computer Science. There are also short term training courses 

in the use of standard packages (Mulira, 1995). Plans to 

upgrade the institute to full fledged faculty are underway . 
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The Institute of Statistics and Applied Economics at Makerere 

University also o ffers one semester of computing commonly 

known as the "Computer Workshop" to its undergraduate 

students do ing a Bachelo r o f Statistics degree . Graduates 

from these Institutes are mostly employed as programmers in 

government departments. 

At the lower levels, there is (currently ) no computer 

technology manpower development through the formal education 

system, especially at secondary school level. Even the few 

schools that have acquired computers cannot make good use of 

them because of lack o f teachers with the necessary skills in 

computing (Mulira 1995 ) . 

On the other hand, private computer training has been a 

lucrative business. Since the 198 0 's, computer courses 

organized by vendors and private computer training schools 

have mushr oomed. Co~rses offered so far a re mostly those on 

standard applicatio~ packages such as: WordPerfect, dBase and 

Spreadsheets such as Lotus 1- 2 - 3, etc . Unfortunately, the 

majority of such courses have been criticized o f being 

academically deficient in scope and content. Nevertheless, a 

few t raining schools conduct courses leading to certificates 

and diplomas in computer science. These courses are yet to be 

standardized and accredited. 
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4.3 THE LEGAL AND REGULATORY ENVIRONMENT 

4.3 . 1 The role of the Uganda Posts and Te l ecommunicat i ons 

Co rporation 

4.3.1.1 Historical Background 

The Uganda Posts and Telecommunications Corporation (UPTC) 

was established in 1977 after the breakup of the East - African 

Posts and Telecommunications Corporation which was one of the 

collaborative bodies of the defunct East African Community. 

UPTC has since been the main voice and data carrie r 

nationally and internationally. 

Since 1978, the telecommunications sector has made 

significant progre s s, albeit slower than the needs of today's 

communication demands. In Uganda, the telecommunications 

infrastructure which is a basic requirement for effective 

data communication remains largely inadequate to meet 

Uganda's social, political , economic I educational and 

scientific needs. This inadequacy need is expressed by the 

state of the switching network (Owor and Wadunde, 1995). 

4.3 . 1 . 2 State of the switching network 

Uganda's switching and transmission ( telecommun i cations) 

network remains largely analogue. There are currently four 

digital exchanges in the country . The main digital exchange 

is in Kampala and has about 30,000 lines. There are over 16 
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automatic analogue exchanges in the country serving the major 

axes in the country namely the Western, Eastern , Northern and 

No rth- Western axes . However, with the on-going laying of 

optic cables and replacement o f analogue by digital switches, 

the quality of the network and is improving (Uganda. UPTC and 

JICA, Master plan 1993) (Refe r to Appendice s 5 and 6 for 

details of state of the telecommunications network ) . 

Although, the level of telecommunications penetration is 

still low with only 40 , 000 lines for the 17 million people in 

Uganda, it is expected to increase. Improvements in the 

network and in particular, the on-going privatization of the 

telecommunication services show government's intention to 

restructure and liberalize the secto r (Owor and Wadunde 

19 95) . The Uganda government views the development of the 

communications network as very vital in order to maintain 

communications throughout the country and thereby increase 

economic growth (Uganda. UPTC and JICA, Master Plan 1993) . 

By maintaining communication in the productive areas of the 

economy, the Uganda Posts and Telecommunications Corporation 

plays an important role in social and economic development 

(Uganda. UPTC and JICA, Master Plan 1993 ) . 

4. 3 .1.3 The role of UPTC in data communication 

Data communication in Uganda has largely been based on t he 

traditional methods such as; telex and fascmille 

communications . Both services have , until recently been 
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offered by UPTC. Besides giving the basic postal and 

telecommunication services within and outside the country, 

UPTC is responsible for authorizing and coordinating the use 

of the telecommunications network and data and voice 

communication equipment. It is also responsible 

allocating frequencies to private investors in 

for 

the 

telecommunications sector. Since 1986, there has been an 

increase in the use of computers in data communication as can 

b e seen from the following indicators [Owor and Wadunde 

1995] : 

(1) Increased lease of data communication circuits by 

Airlines Organizations, Banks, Meteorological 

Organizations, Newspaper Publishers, etc. 

(2 ) Establishment of privace telecommunication companies . 

Examples include: 

• Sta rcom (U) Limited which is currently providing mobile 

trunk radio and telephone service . The service is 

initially implemented in three towns of Uganda (Kampala, 

Entebbe and Jinja ) but will be extended to cover the 

routes al ong the Kenya border and the Rwanda border 

thereby effectively covering the s outhern part of the 

country along the main rout e s (Refer to Appendix 5 and 

6) . 

• e el tel Limited Commissioned in June 1995, Celtel 

Limited offers cellular telephone services to the 

central region of Uganda (Kampala, Entebbe, Jinja) , and 
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has plans to extend to the East, South and Northern 

regions o f the country . The company has rented circuits 

from UPTC; hence users of cellular phones can dial UPTC 

subscribers. Wi th their advantage of total security, 

secrecy and high switching speed, cellular phones seem 

to be growing in popularity in Uganda (Wa jega 1995) . 

(3) There is an increase in the number of computers 

connected to the MUKLA FIDONET electronic network based 

at Makerere University . 

(4 ) The establishment of computer companies; and 

(5) The increasing number of inquiries received by Uganda 

Posts and Telecommunications Corporation for more robust 

data communication alternatives (Owor and Wadunde, 

1995) 

Despite these developments, the use of data communication is 

still very low and concentrated in the capital (Kampala) and 

a few urban areas. As mentioned earlier in section 4.1.1 of 

this chapter, there is need to develop an overall national IT 

policy which can guide the developments in all sectors 

involved in the use of IT . Meanwhile, government is currently 

reviewing tte informatics and telematics sectors. Tarrifs on 

telecommunications have been halved . Liberalization has taken 

place in the non-core sectors of UPTC. These developments aim 

at attracting private sector participation in 

telecommunications which should increase the use of 

telematics in all sectors of the national economy and 

therefore increase the pace of development . Since early 1995 
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companies offering VSAT , cellular and paging services have 

been operating in the country . 

UPTC is responsible for allocating frequencies to 

institutions which use communication equipments such as radio 

systems . However, for UPTC to participate effectively in 

economic development, it needs long distance, highly reliable 

communications infrastructure (Uganda. UPTC and JICA, Master 

Plan 1993). Fortunately, as indicated earlier, there are 

plans to effect this change. 

Future Plans of UPTC include restructuring of the core 

sector. The Postal services will be separated from the 

telecommunication sector and an independent National 

Communications Commission will be set up . These measures are 

intended to improve the contribution of telematics in the 

development of the country (Owor and Wadunde 1995). 

4.4 DEVELOPMENT OF ELECTRONIC NETWORKS IN UGANDA 

4 . 4.1: The Mukla Network 

Established in May 1991, the Mukla network is the pioneer of 

electronic networking in Uganda. It was established by 

merging t wo projects funded by the International Development 

Research Centre (IDRC), Ottawa, Canada. These Projects are: 

the East and Southern African Network Project (ESANET) ; and 

the Non -Governmental Organization Network Project (NGOnet). 
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The ESANET project was established to link the computer 

centres at the Universities of East and Southern Africa while 

NGOnet was initiated to serve NGO's. This merger came out of 

the desire to cooperate. 

The ESANET Project, or the East and Southern African 

Networking (ESAnet ) research project which was briefly 

mentioned in Chapter 3, Section 3 . 3 . 3 . The project links the 

Institutes of Computer Science at Nairobi and Makerere, and 

the Computing Centres at the Universities of Dar-es -Sa laam, 

Lusaka and Harare . The countries of the five participating 

centers are all members of The Preferential Trade Area. 

The objectives of ESANET were: to investigate various micro­

computer based technologies for communication and to work out 

the technical bugs involved with the poor telephone lines, 

erratic management of the telephone lines, long-distance 

dialling system, and hardware and software equipment (Musisi 

1996) . He further expounds on the specific objectives of this 

project which were to: 

• 

• 

experiment wi th alternative techniques for data 

communications between the five nodes of the five East 

and Southern African countries named above ; 

evaluate the technical , 

management aspects of 

expe riments; 

economic, sociological and 

the communication network 

• disseminate information to the research community within 

the region about the development and the results of the 
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project with a view to increasing awareness and the 

possibility of stimulat~~g new, wider applications, and 

inviting feedback on re:ated topics; and 

• make recommendations to the research community (use rs 

and telecommunication au~horities in the region) on cost 

effective data communica:ion modalities, and appropriate 

network model s and poli=ies for specific environments 

and applications. 

The long term goals of the p~oject were to : 

• achieve more cost effect~ve and relevant data collection 

and assessment by ident:fication of users, in both the 

public and private sec:ors and of their information 

needs at the local, provincial, national and 

international levels; 

• strengthen the capacity and capability of the concerned 

sect o rs in collect~ng, analyzing and using multi ­

sectoral information in the decision-making process; 

• make relevant informati=~ accessible in the form and at 

the time required to fa=ilitate its use . 

On the other hand, the object~ve of the NGOnet project was to 

provide E-mail services to N~O's within another IDRC funded 

project, NGOnet-Africa. Thus right from its inception , the 

Mukla network was mandated to provide services to the 

academic and research ins:itutions as well as NGO's . 

Collaboration was also sougit with the HealthNet project 

whose aim was to facilitate communication amongst health 
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professionals within the African region and with their peers 

elsewhere (Musisi 1996 ) . 

While the mode of communication used by Healthnet was store 

and forward Low Earth Satellite (LEO) with tracking ground 

stat ions, the regional interconnect i on of the ESANET and 

NGOnet nodes was via dial-up telephone network using Fidonet 

technology . 

Initially the Mukla traffic was sent to GreenNet (Gn Fido ) , 

London via Nairobi . Since 1994, the Mukla traffic is sent 

direct to London via four daily calls. At the end of the 

first year of operation , the Mukla hard 50 users (Mus isi 

1996) . 

4.4.1 . 1 Current status of the Mukla Network 

The Mukla Network can be taken as an example of a successful 

home-grown network in Uganda. Since its establishment, the 

network has grown exponent ially and extends to several up­

country towns. By July-September 1995 when this research was 

carried out, the Mukla network had 1500 users. 

The majority of the installed user base is around the capital 

city area . However, there are also 15 sites in Sntebbe (37 km 

from Kampala), five sites in Jinja (80 km to the East of 

Kampala), three sites in Mbale (150 km to the East of 

Kampala, next to the Kenya boarder), three sites in Mbarara 

(220 km South West of Kampala ), three sites in Kabale (400 

km) South West of Kampala, close to the Rwanda boa rder (Refer 
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t o Appe nd i x 5 f o r t hese l oca tions ) . The up-country 

i nstallations have to make l ong distance calls to Kampala. 

With the increase in numbers of users', there was increasing 

need to establish another node . As such, in February 1996, a 

second node was established in Entebbe at the Uganda Virus 

Research Institute. Similar nodes are planned for Mbarara, 

Kabale, Jinja and Mbale (Musisi 1996 ) . 

services offered by the Mukla Network [Musisi 1 996] 

• E-mail messages, which form the bulk of the traffic; 

• Listserves, APC Conferences/Usenet; 

• 

By July 1995 Mukla was participating in 50 listserves 

( in t erna t ional conferences / discussion groups ) . Notable 

among these is UgandaNet, which links up over 600 

Ugandans from all over the world; 

E-mail / Fax service Users can send, faxes to 

destinations allover the world, at the price of E-mail. 

This service has been very popular because it is cheaper 

than a similar service o ffer ed by Uganda Posts and 

Telecommunications Corporation (UPTC). 

In regard to sectoral involvement, Musisi (1996 ) reports that 

E-mail has had a particular attraction for the following 

groups of users : 

• Researchers and students who are increasingly using E­

mail . About 25% of the Mukla traffic is for University 
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• 

related activities while 40% is from Non - Governmental 

Organizacions ; 

Businessmen who are concerned with sustainable 

development issues; 

• Some government departments, part icularly those proj ects 

that have need to communicate with donors; 

• Other individuals and independent groups who do not 

necessarily fall in any of the above categories are 

showing interest in the service. 

The network has been sustained through two main ways ; 

initially, it benefitted from the ESANET research fund as 

seed capital , later cost recovery was instituted, hence the 

network is self sustaining through fees levied from users . 

The usage charges are as follows [Musisi 1995] : 

Students (per month) US$ 10 

Monthly cate-individual/small NGO US$ 30 

Monthly Corporate rate 

Big Cccporate/lnternational (per month) 

US$ 50 

US$ 100 

Faxes are billed separately . However, information on fax 

charges could not be obtained. Telephone bills are paid for 

separately by the users . 
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4.4 . 2 The HealthNet (Project) 

This projec: links the Faculties o f human medicine in the 

five Universities, namely, Makerere, Nairobi, Dar-es- Salaam, 

Zambia and Zimbabwe by Satellite communication. Its 

objectives are similar to those of the ESANET Project 

discussed earlie r in Section 4.4.1 of this Chapter. It serves 

as a comparative study for computer networking. As is the 

case for ESANET , Healthnet's overall object ive is to promote 

the use informatics/ telematics for development (Mugambi 

1992 ) . 

4.4.3 The Impact of E-mail on Development in Uganda 

Current Status 

The researcjer and author of this study has been involved in 

an on -go ing study to a ccess the impact of E-mail on 

devel opment in Africa . The study which started in July 1995, 

is o rganized under the CABECA project which is discussed in 

Chapter 3, Section 3.3.3. Uganda is one of the four African 

countries that are participating in the study, the other 

three being Ethiopia, Zambia and Senegal . In order to show 

the impact of E-mail in Uganda, the preliminary findings (as 

on 5th January 1996) of the Uganda case study are summarized 

below, in accordance with one of the specific object ives of 

this particular study, namely; to explore the possibility of 

using electronic in information retrieval . 
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The findings are: 

• As of January 1996 Mukla had an installed base of 300 

sites with an estimated 1500 users . 

• The maj ori ty (60%) of users were from academic and 

research institutions; 

• Among the E-mail users, 35% were using E-mail for 

general academic activities while 25% were using it for 

research; 

• In the research sector (this includes agricultural 

research, medical research , etc . ), E-mail has helped in 

the following ways; improving research collaboration 

(35%), broadening participation in research agenda 

(12.3%), and research management (16.8%); 

• Nearly 95% of the E-mail users use the service fairly 

frequently . Nearly 95% were sending / receiving mail 

between once a day and once a week; 

• Nearly all use rs attested to the resultant improvement 

in their professional productivity, improved quality of 

their work and were better off with E- mail than without 

it ; 

• 40% of the users were using E-mail mainly for general 

correspondence ; 

• E-mail has also strengthened professional contacts both 

inside and outside Uganda; 

• E-mail has supplemented and in some cases replaced other 

communication channels such as fax, telex and travelling 

to deliver/obtain documents, thus reducing the 

expenditure on these items and saving on time; 
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• The majority of E-mail users had a fairly high level of 

education, 60% were from academic and research 

institutions ; 

• Knowledge of the availability of E-mail has been limited 

to a few people, mostly those working in academic and 

research institutions. Most of these people came to 

learn about E- mail through individual contact s . Five 

percent of the users only started using E-mail in 1993. 

However, with the advent of Internet Providers who have 

mounted a rigorous campaign, the situation is expected 

to improve. 

4.4.4 I nternet Service Providers in Uganda 

Altho ugh electronic communication is a new technology , it is 

rapidly being embraced by an increasing number of people in 

Uganda . Currently, the country is busy with Internet 

Providers ( IP ) . At the time of this survey (July-Sept 1995) 

there were four known groups, all set up during 1995 and 

offering either E- mail services or full internet connectivity 

on commercial basis. However only two companies viz Infomail 

and StarCom were giving " live" interactive connectivity. 

Below are brief accounts on the IP groups operating in Uganda 

[Musisi 1996J : 

4.4.4.1 Starlight Communications (U) Ltd (StarCom) 

This company is a joint venture between Telenor of Norway 

i . e . the Norwegian PTT monopoly, StarCom US which is a small 
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New Hampshire based Telephone Company and a group of Ugandan 

Investors. Launched in August 1995, StarCom offers live 

connectivity to the Internet for the following services: 

• Internet services such as E-mail 

and e-mail Fax services 

• Telnet 

• File Transfer Protocol (FTP) 

• World Wide Web 

As indicated in Section 4.3.1, this company also offers othe r 

services such as trunk radio and telephone serv ices and 

credit card services. rts usage charges are shown in Appendix 

7. 

4.4 . 4 . 2 The Infomail (U) Limited 

Infomail was the first company to establish Internet 

connectivity . Its' services include: 

• Inter~et services such as E-mail and Fax services 

• World Wide Web 

• Telnet 

• FTP 

4 . 4 . 4.3 Infoma (U) Limited (InfomaNET) 

The company works in collaboration with Informa Corp 

based in USA. They offer the following services: 

• E-mail 

• Fax services 
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4.4.4 .4 Transmail Ltd 

4.4.5 

Offers the following services: 

• E-mail 

• Electronic Fax 

• 
• 

Mail Broadcasting 

Conferencing 

Summary of the IT situation in Uganda 

Currently, there are positive developments taking place in 

Uganda . These are leading to increased use of electronic 

communication. The major developments can be summarized as 

follows: 

1. Development of an IT Policy which urges Government to 

take certain actions that wil l promote and support the 

use of IT for national devel opment (Refer to Section 

4.1.1 ) ; 

2. Increase in the use of IT and in particular the use o f 

computers (Refer to Section 4 . 2.1 ) ; 

3 . Development of l ow cost-based electro~ic c ommunication 

such as the Mukla Fidonet Network anc increase in the 

enthusiasm of the people on t~e use of E-mail. Users of 

this network are expected to increase and so is the 

level and type of activities for which the network will 

be used (Refer to Section 4.4 . 1); 

4. Deregulation of the Uganda Posts and Telecommunication 

Services and licensing of private investors in this 

sector; 

5 . Establishment of Internet Providers in Uganda . These are 

offering several communicat i on services whi ch users can 

12 0 



benefit f rom. The only limiting factor to the use of 

electronic networking is likely to be the high usage 

charges levi ed by the Internet Providers (Refer to 

Appendix 7). So far, the Mukla Network offers the most 

affordable services (Refer to Section 4.4.4 ) ; 

This study has therefore been carried out at a time when 

conditions are favourable for electronic communication . As 

such, there are good opportunities for using electronic 

communication for improving information retrieval. 
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CHAPTER 5 

INFORMATION FACILITIES IN NARO LIBRARIES 

5. 0 INTRODUCTION 

It was earlier indicated In the research methodology, 

(Chapter 1, Section 1.5 . 1.2) that a survey of NARO institutes 

was undertaken to assess the existing info rmation facilities 

and services with a view to identifying and analyzing their 

weaknesses and lor strengths. The ultimate goal was to use 

the findings as a basis for developing an improved 

info rmation retrieval system that can satisfy the users' 

needs. The survey was broad in s cope, for the purpose of 

elucidating a broad perspective of the existing information 

facilities and services in the agricultural research (or 

NARO) libraries . However, the survey particularly focused on 

understanding the information retrieval and dissemination 

practices being used. 

The response rate to the Information managers / librarians 

questionnaire was 100%. Additional information was obtained 

through interviews conducted during visits to the 

institut i ons . Secondary s ources of informat ion , such as, 

manuals and reports of previous studi es, and institutional 

reports were also consulted . 

The collected data was analyzed by using statistical methods. 

The main findings of the survey are discussed in this 

chapter, in relation to the objectives of the study . 



5 . 1 PRESENTATION AND ANALYSIS OF DATA 

5 . 1 .1 General Informati on on NARO libraries 

5.1.1.1 Identification of the libraries / documentation 

centre involved in the survey 

The librarians who responded to this questionnaire were 

responsible for the eight NARO libraries which have already 

been enumerated in Chapter 1 Section 1 . 5.2.2 . These 

libraries are located at the research institutes which are 

shown on the map of Uganda showi ng the location o f the 

Agricultural Research Institutes (Chapter 2, Figure 2 . 2) . 

5 . 1.1.2 Objectives of the information system/library 

All the eight librarians who answered the questionnaire 

indicated that the obj ect i ve of their libraries' is, to 

provide information to research scientists in order to 

facilitate their research activities. The information 

provided varies from one library to another. Severa l 

disciplines of agriculture are covered, namely : crop 

production and protection, animal production and protection, 
-' 

forestry production and protection, fisheries production and 

natural resources management, etc. For each 1 ibrary, this 

information was relevant to the mandate of the parent 

institution . 
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5.1.1 . 3 Categories of users of library and documentation 

c e ntres 

Respondents were asked to indicate the categories of their 

use rs. In response all eight categories of users indicated 

that research scientists are their first category of users . 

The other responses are given in Table 5.1 

124 



TABLE 5.1 

Library 

NADIC 

NAROSEC 

KARl 

NAARI 

SAARI 

LIRI 

FIRI 

FORI 

KEY: Res. 

Ext. 

Adm. 

Stud . 

Lect . 

Sup .S 

CATEGORIES OF USERS OF LIBRARY / DOCUMENTATION 

CENTRE 

Category of Users in decreasing order of 

numbers 

Res . Ext. Stud Lect . Adm. Ind . Farm 

Res . Adm. Stud Lect. Ind. Sup . S - --

Res. Ext. Adm . Stud . Lect Farm. Farm 

Res. Ext . Adm . Stud. Lect 
- --

Res . Ext . Adm. Stud Lect Sup.S -

Res Adm . Ext . Stud . Farm - - -

Res. Sup .S Stud Adm. - - -

Res. Ext. Adm. Sup.S - - -

Research Scientists ( 1 ) 

Extension wo rkers ( 2 ) 

Administrators (3) 

- Students (4 ) 

- Lecturers (5 ) 

- Support Staff (Non-technical) (6 ) 

Farm . - Farmers (7) Ind . - Industrialists (8) 

-- - means none 

5.1.1.4 Sources of information for NARO libraries 

The respondents were asked to indicate the sources from which 

the publications for their libraries are obtained . Their 

responses are indicated in Table 5.2 below. 
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5.1.1.5 Document collection in NARO Libraries 

The respondents were asked to indicate the size of the 

document collection in their (Institute ) libraries . Their 

responses are given in Table 5.3. 

5.1.1 . 5 . 1 Document collections at the research stations 

The four (operational) research stations name l y; Ngetta, 

Kituza, Kajjansi, and Ka lengyere have smal ler collections of 

publications at their sites and mostly rely on the libraries 

at the Research Institutes under which they (the stations) 

fall. 
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TABLE 5 . 2 : SOURCES OF INFORMATI ON FOR NARO LIBRARIES 

LH::raory Mode of ACqulS:"::'lOr. ::-. dec reaslng o rder of impo rtance 

:-lADle Oi reet . Sub. F'ree S\.:..b. Semin.Work. ':lifts /Don Exchange 

:>IA...~CS EC Free Sub . :::lre-:= Sub. Se!llln./Work ::;ift.s/Don Exchange 

G1Ets/DonatlOn Free Sub Semin/ Work. Exchange 

NAA.~I Gifts/Oonauon Free. Sub Semin / work . Exchange 

SAARI Free Sub Gl::3 / JonatlOn Semin/ work. £xchange 

LIRI Free Sub Sem::: . / wo rk. Gifts/Donation Exchange 

FIRI Free Sub Gi::s / Donation Semin/ Wo rk. Exchange 

FORI Free Sub Gi !:s / Dcnation Exchange Semin/Wo rk. 

KEY : Free sub . Free subscription (Regular 

periodicals) Exchange 

institutions . 

- Exchange mainly with national 

Di rect sub. 

Semin/Work. 

- Direct subscription (to publishers / Agents) 

- Semir.ar / Workshop papers. 

5.1 .1. 6 Staffing of libraries 

The staffing situation in NARO libraries was investigated in 

order to find out whether the libraries had adequate staff. 

All (100%) the librarians responded to this question . Three 

(37.5%) librarians reported that they had adequate staff, 

while five (6 2.5% ) ind:cated that their staff was inadequate . 

The reasons given for inadequacy of staff were: 

1 . Lack of enough established positions for the library in 

the entire organization due to the current institutional 

setup. 

2. Budget constraints which restrict the number of staff 

that can be recru:ted to work in the library. Details of 
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the size and designation of professional library staff 

in NARO are given in Table 5.4. 

TABLE 5 . 3 SIZE OF DOCUMENT COLLECTION IN NARO LIBRARIES 

Type of publication (abbreviated ) 

Acronym of BK PE REP RES MA Me OP UN 

IIbury 

I-/AOIC "'" 1029 '" 100 " 1000 " ~447 

NAROSEC '''' 120 2J I " " 
NAAR[ "" 5000 «Xl 20 S " 52 

KARl 2m '" ')1) ., 8 11 

SAARI "" '00 200 100 11 ., 300 

URI 500 '300 500 " '" lS 

FIR! 31lOO !SO 300 21 S " " 
FORI 1500 7SO 100 " 76 100 

TOTAL !2W 12. m ~ '88 68 1000 ~ "" 

KEY : BK - Books (volumes) 

PE - Periodicals - foreign (bound vols . ) 

REP - Reprints (Box files) 

GP - Government Publications (Vols . ) 

RES - National Research Reports (Vols . ) 

U NGO IGO [ARC RFB 

, " 22 " 20 

II ,. )1) , 
, 1 ., S 

, 
" 

,. 
" 

, so , 
, \0 .. , 

, , " 1I , 
, 1 , 
, lNOLS 1~9 '" lOS 

MA - Maps 

MC - Microfiche 

IARC- Reports from International Agricultural Research 

Centres 

LJ - Local (National) Journals (Titles ) 

UN Publications f r om United Nations Organizations 

(Volumes) 

NGO Publications from Non-Governmental Organizations 

(Vols.) 
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IGO - Publica t i ons from Inter-Governme ntal Organizations 

(Vols. ) 

RFB - Reference books (volumes). 

- - means pUblications not available in library . 

TABLE 5.4 : SIZE AND DESIGNATION OF PROFESS: ONAL STAFF IN NARO 

LIBRARIES 

Acronym o r library 

Categor y NARO NADIC NAAR I KAR l SAA..'U LIR F IR FOR of staff I I I 
Princ. N/ A 1 N/ A N/ A N/ A N/A Librarian N/ A N/ A 
Librarian 1 1 1 ~ 1 1 - -

Doc . N/A 2 N/A N/A N/ A N/ A N/A N/A Office r 

Asst. 1 1 1 1 - - -Libr 
1 

Library 1 1 
Attendant 

- - - - -

TOTAL 1 4 2 3 - 2 1 -
2 

KEY: 

N/ A means position is not available ~eans position is 

vacant 

[Note Recruitment of staf f to fil : the currently 

established positions was st i ll pendin9 at the time of 

investigatio n .J 
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5.1. 2 Information facilities in NARO libraries 

5.1.2 . 1 Information and communication technologies 

5.1.2.1.1 Availability of computer facilities in Institutes 

When asked to indicate whether there were computer facilities 

available at their (parent) institutes, even though not 

necessarily in the library, all (100%) librarians indicated 

that there were computers available at their institutes. 

5 . 1.2.1 . 2 Locat i o n of computer facilities 

When further asked where the computer facilities were 

located, 87.75% of the respondents answered this question. 

Their responses are shown in Tables 5 . 5. 

TABLE 5.5 : LOCATION OF COMPUTER FACILITIES 

~catio~ ~f computer facilities 

ioi'~: :-'in :.~.e library/Documentatlon :~"tre 

Ot:-.er Departments in parent i05t i :-..::ion and accesslble 

:-l'AD:C ,LIRI, 

NAaOS EC 

NAA.l(! , 

FOR!. KARI 

Ct:'er Departments in parent Insti t'.ltion but not access:.:::'le FIR! 

Sc ans wer SAARI 

\- o f tot al 

responses 

37.7 

37.7 

12.3 

12 .3 

In o rder to give a complete picture of the computer 

facilities in NARO libraries, the information obtained from 

the survey has been supplemented by information on computers 

in NARO from INFORM, a research management information system 

for NARO . (NARO , INFORM Database 1995) . Table 5 . 6 shows the 
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computers that are available in NARO libraries, or those that 

are available in other departments / programs in the institute 

and may be used for library work. 

TABLE 5.6 COMPUT~~S AVAILABLE IN NARO LIBRARI ES 

INSTITtITE Numbe :.- of mJ. :~=- No. in Library No. in info rmation computers ac -- ",_. ' :.e handling .. ... 
NAARI 12 ... 1 

FORI N/ A NI A NI A 
SAARI 5 ... 2 

FIR! I. ... 1 

NAROSEC 13 1 1 

NADI C 1 1 ... 

LIRI 5 1 .. . 

K.".RI 34 ... 1 

Means no computer is available 

N/ A - Information on co~p~ters was not available 

5.1 . 2.1.3 Purpose for w~ich computer facilities are used 

When asked a bout tte purpose f o r which the computer 

facilities are used, 7 _' :;"S of the l ibrarians answered the 

question while 25% did no t answer this question . Each 

respondent gave multiple responses which are presented below : 
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Activity for which computer is used Number o f responses 

1. Maintenance of a research 

MIS database. 

2. Word pro cessing 

3. Preparing budgets, payroll 

and financial statements 

4. Management of bibliographic databases 

5. Conducting databases searches 

from CD - ROM and home-grown databases 

6. Analysis of research data 

8 (100% ) 

8 (100% ) 

2 (25%) 

2 (25%) 

1 (l2 . 5%) 

1 ( l2 . 5%) 

5.1.2.1.4 Whether the use of computers is beneficial 

When asked to indicate whether their library has benefited 

from using computers, four (50% ) o f the respondents indicated 

that their libraries had benefited, three (37.5%) librarians 

i ndicated that their l ibraries had not ber.e:ited from the use 

o f computers and one librarian (12.5% ) d id no t respond to 

this questi on . 

5.1.2.1 . 5 Benefits derived from using como uters 

When further asked about the benefits of using comput ers , 

87.75% of the respondents answered the ques t ion, each giving 

several answers which are given in Table 5 . 7 . 
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TABLE 5 . 7 Benefits derived from using computers 

3e::e:lts derlved from uSlng computers No . of , of 

benefiting benefiting 

Libran.es librari es 

::1c:.-eased t.imeliness w informat.l0n se!"Vlces 3 3 7 . 5 

.; ?ar.:.ecy of infcrmatlon se!:"'Jlces 3 37 . 5 

:ncreased accuracy of informadon 2 25. 0 

:::creased user populacion 1 12.5 

Value added information se!"Vices 1 :2.5 

No answer 1 12.5 

[Note: Total s are more that eight (for number of libr a r ie s ) 

and more than 100 for (benefiting libraries) because the 

respondents had chosen more than one option simultaneous ly] . 

5.1.2.1.6 Training in using library application software 

The respondents were asked to indicate the type of training 

that thei r technical staff had received in libra ry 

application software. Table 5 . 8 below shows their responses: 
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TABLE 5.8 TRA I NING RECEIVED BY LIBRARY STAFF IN LIBRARY 

APPLICATION SOFTWARE 

7ra~ n lng :~u r se at : e nded 

Ml c ro- c o~uter -~ased Agrof o res t ry Info rma t l on 

Manageme;.~ 

Appl i c a t :c n o f ~i c ro CDS / ISIS 1n librari e s 

App ll ca :: =n of d3aseIV i n library management 

Note 

No . o f stat : 

t rained 

3 

Benefitt i ng 

Instltution 

LIR I / NADIC, 

NAROSEC 

NAAR I 

NAAR I 

[No tra i ning has been provided in library management software 

for the librarians at KARl, FIRI, SAARI , FORI] 

5.1.2.1.7 Traininq requireme nts i n l i bra ry a ooli c a tion 

software 

When as :<ed a bout additi onal trai n ing required by library 

staf f , ~he l ibrarians indicated that they r e quire training in 

the fol l owing areas :-

1. Over eighty seven per cent (87.5% ) require training in 

lib rary application s o ftwar e , mainly micro CDS / ISIS 

wh ich is currently used by many institutions and which 

is likely to be used by the libraries that are yet to be 

automated . 

2. Ove r e ighty seven per c e nt (87 . 5%) require t raining in 

CD-ROM technology. 
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3. 

4. 

Over sixty 

introduction 

two 

to 

percent (62 .5 %) require 

information technology , 

introduction to DOS, etc. 

Fifty percent (50% ) of the librarians 

general 

including 

require 

professio nal training in Library/ Informa tion Science at 

MSc level . 

5.1.2.1.8 Availability o f E-mail facilities at the Research 

Institutes 

Respondents were asked whether there were E- ma il facilities 

either wi thin their Institutes or in the Insti tute Libraries. 

Their responses are shown in the Table 5.9. 

TABLE 5 . 9 AVAILABILITY OF E-MAIL FACILITIES AT NARO 

RESEARCH INSTITUTES /LIBRAR I ES 

Instit:ute Code ~A..'CSEC NADIC ~A.~I KA.~! SAA.~: ~!:tI FB.I FOR: 

Availab:~ 1:1 L1': "Joe. X X 

Cencre 

Available e I sew:-.e:-e X X X 

in inst.i~ :;t e 

Not yet Ava ilat: :e X X X 

KEY: 

'X' means 'YES' i . e. E- ma il is available in the c orresponding 

institute and d e partment o r is not yet available ( for the 

last row ) . 
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5.1.2.1 . 9 E-mail Connectivity 

When the respondents who are stationed at institutions with 

E-mail facilities were asked 'Nhich institutions they were 

c ommunicating with, they menci o ned international, regional 

and local (national) institutions. For - the former, 

international institutions such as: the Centre for 

Agricul tural and the Biosciences International (CABI ) ; and 

the research institutions under the Consultative Group for 

International Agricultural Research (CGIAR ) such as the 

Technical Centre for Agricultural and Rural Co-operation 

(CTA) were cited. Some scient ist s were also corresponding 

with colleagues locally and internationally through E-mail. 

5.1 . 2 . 1.10 Benefits from using E-mail 

When asked whether the use o f E-mail has benefited their 

Institutio ns , all ( 100% ) t he institutions with E-mail 

facilities were affirmative. 

The respondents were then asked about the ways in which E­

mail has complemented other Information services, they 

indicated that it was facilitating communication both within 

and outside the country. Table 5 . 10 shows the responses . 
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TABLE 5.1 0 BENEFITS TO THE INSTITUTION/ SCIENTISTS OF 

USING E-MAIL 

Benefits o f us: ng E· ma:l No. c : ::',s:.s . \ responses 

3etter CO~~lca tlon wlthln the country 62.5 

Better communlcat:on abroad 62.5 

Improved render i ng o f lnfo rmatlo n serv:ces 12.5 

[Note: Totals are more than eight in the case of numbe r of 

institutes and mor e that 100% for the percentage of total 

responses because the respondents selected more than one 

choice simultaneously). 

5 . 1 . 2.1.11 Plans to install E-mail 

The respondents were also asked whether there were plans to 

instal E- mail facili ties in their 1 ibraries. Five (62 . 5% ) 

indicated that their institutes had plans to install E-mail 

in the libraries, whil e one (12 . 5% ) was not aware whether his 

institute had plans to install E- mail . Two (25% ) institutes 

which already had E-mail in their libraries did not answer 

this question as it was not applicable to them. 

5.1.2.1.12 Possibility of using E- mail in information 

dissemination 

When asked whether they thought E-mail fac ilities would 

facilitate dissemination and sharing of information , a ll 

respondents indicated that they were positive that it would . 
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5.1.2 . 1.13 Anticipated services to be rendered through 

E-mail 

The respondents were further asked what kind o f services they 

would wish to provide to their users if E-mail was installed , 

and they responded by giving a number of services . Table 5.11 

shows the response given by the number of 1 ibrarians who 

preferred a particular service. 

TABLE 5.11 SERVICES THAT LIBRARIANS WOULD LIKE TO PROVIDE 

THEIR USERS IF E-MAIL IS INSTALLED 

Type of Infonnat.ion Service No. of , for each 

respo'.ses Inf. service 

Selective dissemination of Informa tion 7 87 . 5 

Jata::ase searches , 75.0 

CommU . .'11cat:..ng wi:h colleagues 6 75.0 

DoC1,.;ment Del.:.very services 5 62.5 

[Note : Totals are more than eight in the case of number of 

responses and more that 1 00% fo r the total percentage for 

information services because the responde nt s selected more 

than one choice simul taneously] . 

5 . 1.2.1.14 Libraries / Institutions with whom 

information would be shared 

The librarians were further asked to indicate the 

institutions / libraries which they would wish to share 

information with, if on E-mail. They responded by giving 

several answers which are shown in Table 5.12 

above . 
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TABLE 5.12 LIBRARIES/INSTITUTIONS PREFERRED FOR 

ELECTRONIC COMMUNICATI ON 

Library! Ins: ~ ::...::::.on 

Internationa: Agr:cultural Research I~stitutes 

~esearch Ins:~:-..:::: on w::..:.::.:.n the -:::)untry 

Libraries 1n ~GC's ~nd :~ternatlonal Institutior.s 

Academic Inst 1 t~tlons / Ur. : .,ersities 

Libraries in Gove~~ent ~epartments 

No answer 

NO . of 

respondents 

7 

6 

, 

, response 

87.5 

75 . 0 

75.0 

75.0 

50.0 

12.5 

[Note: Totals are more than eight in the case of number of 

respondents and more that 

because the respondents 

simultaneously] . 

100% for the percentage response 

5.1.2.1.15 

cho se more than one choice 

Availability of CD -ROM databases f or use in 

the library / docume ntation centre 

The Information managers we r e asked to indicate the CD-ROM 

databases that were available in their libraries . NADIC was 

the only centre which indicated the availability of these 

facilities. The information is given in Table 5 .1 3 below. 
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TABLE 5.13 CD-ROM DATABASES AVAILABLE AT NADIC. 

7:.t le of 

da tabase 

AGRIS 

AGRIS-

Flsheries a:1d 

Aquacul cure 

CAB PEST-CD 

CARIS 

(Prototype ) 

AGR ICOLA 

(Prototype ) 

5.1.2.1.16 

Source Years ccvered SubJect Scope Usage 

(Se arche s / Month-

Average ) 

FAO-UN 1975 - Nov ~395 Ag r icul :ure 20 

(broad ) 

FAO-UN 1375 -1993 Fisherles and 5 

Aquacu lture 

CABI 1 988-1995 Pest Management 7 

FAO-UN 199 4 CUrrent 5 

Agricultu re 

Resea r ch Proj e cts -

Naclonal HaS-June 1989 .~grlculture- 8 

Agricultural general (USA ) 

Library (USA ) 

Home -grown databases in use in NARO libraries 

I documentation centre 

The respo ndents were asked to indicate the home-grown 

databases in use in their libraries . Two libraries namely , 

NADIC and LIR I had establi s hed home-grown bibliographic 

databases f o r their documentation centre and library 

collections, respectively . However, all research Institutes 

had an MI S Database ( INFORM ) , though not necessarily located 

in the library in all instit~tes . The librarians were 

nevertheless aware o f the da tabases. In fact, NADIC indicated 

that it was actively participating in INFORM act i vities . 

Table 5.14 shows the home-grown databases ava ilable at NADIC 

and LIRI. 
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TABLE 5.14 HOME - GROWN DATABASE AVAILABLE AT NADIC AND LIRI 

LIBRARIES 

L~brary Code Title of dat.abase Soft .... are used No. of ;.~'=:)ris Searches per 

( As on .l.:..::;: :! ;)th month 

1995 ) 

NADIC AGRIN CDS/ ISIS 145 0 On an average 15 

searches ace 

CARIN CDS / ISIS '70 carried ou' per 

month for local 

AGRINF CDS / ISIS '7 resea rch 

scientists 

ULIST CDS/ISIS 4 00 ,mainly those 

who live on 

INFORM REFL2X - '13 ( C:-. site. 

researc::' 

scientis::s. :4 on 

discipl:..::es , 4 7 on 

Sub-disc~~:~~es 

LIRI LIT-DISC PROCITE 1021 Searches are 

minimal a, 

UTROB! 3L PROCITE : 70 databases are 

prototype 

KlNETIK ?ROCITE 87 

5.1 . 3 Information services offered by the ~ibraries 

5.1.3 . 1 Types of information services offe red by NARO 

libraries 

The librarians were a sked to indicate the type of services 

that they of fer to their users . They all responded to this 

question . Their responses are given in Table 5 . 15 
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TABLE 5.15 TYPE OF INFORMATION SERVICES OFFERED BY 

LIBRAR IES AND THE NlJ""MBER 

OFFERING EACH SERVICE. 

Type of in:ornatl.on se!""l:ce 

Reference se:;"-l.ces 

CUrrent a .... arer:ess ser-.·:.::e 

Referral service 

Selective d~sseminat:c~ of informatl.on (on a man~al 

basis ) 

Quest.ion and a:,s .... er se!""/ice 

Literature sear ches f rom home-grown agrlcultural 

databases 

Ne .... spaper c: ::pp:.::.g se::-::..:e 

No . of 

librar:es 

offer.lng thl.s 

service 

7 

7 

S 

2 

2 

2 

2 

OF LIBRARIES 

, of , of se r-/lce 

libraries ave:- cocal 

offering volume of 

service services 

lOO.O 20.5 

87.S 17.9 

87.5 17 ., 
62.5 12.8 

50.0 10 . 2 

25.0 s . 1 

25.0 S.1 

25.0 S.1 

25.0 S . 1 

5 .1. 3.2 Common f o r mat for presenting information 

The respondents were asked to indicate the c ommon format in 

which they present information to the users when respo nding 

t o all types of queries and 87.5% of the librarians answered 

this question . Their responses are given in Table 5 . 16. 
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TABLE 5.16 COMMON FORMAT WHICH IS USED BY LIBRARIANS TO 

PRESENT INFORMATION TO THE USERS 

: o r.na: !"or p r e sent l ng ::::Cnnatlon to users No. of t 

respor;ses response 

(librarians ) 

r'ull text: or iginal dOc:; .. ::le:1t 7 87 .. 5 

Abstr act of o riginal joc-..:ment. 4 50.0 

9ibliographic citat ion ::-:lm database , 25.0 

Other ' Extract / ?hotocopy on request ) 1 12.5 

No ar.swer 1 12.5 

5 . 1 . 3.3 Efficiency and effectiveness of informat i on 

services in NARO libraries 

The informat i o n managers were asked to gi ve an honest 

evaluation of the methods they were using to disseminate 

information to the users in terms of efficiency and 

effectiveness. Their responses (rating) o f the efficiency and 

effectiveness of the library services was made on a scale 

ranging from excellent to poor . As regards e ffect i veness of 

the libra r y services, four (50%) 1 ibrarians rated thei r 

libraries as good (effe ctive) , three (37 .5 %) ra t ed thei r 

libraries a s, fair (i . e . fairly effective ) , and one (12 .5 %) 

rated his library as being poor (ineffective) . As regards 

efficiency, t hree (37 . 5%) librarians rated their libraries as 

being good (efficient) , four (50%) indica ted that their 

libraries were fair (fairly efficient ) , and one (12 . 5% ) 

librarian gave no answer . 
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5.1.3.4 Reasons for Ineffectiveness 

When further asked about the reasons ! causes for the 

ineffectiveness in the libraries, they gave the following 

answers:-

• Lack of cooperation from the users; 

• Lack of IT facilities; and 

• Lack of current literature covering all the relevant 

research disciplines. 

5.1 . 3.5 Reasons for inefficiency 

On the other hand, inefficiency was attributed to the 

following factors: 

• Under staffing 

• Low morale of library staff du e to lack of recogni tion 

of the profession (apathy ) and 

• Poor library budgets 

5.1.3.6 Coverage of User Community 

When the respondents (librarians) we r e asked whether the 

information services offered by their libraries reach all 

users, all (100%) indicated that their services did not reach 

all users and no measures were in place to ensure that the 

services reach all intended and potential users . 
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5.1.3. 7 Constraints encountered whi le giving information 

services 

The librarians / information managers were asked to name the 

problems that they encounter while giving services to the 

users. The following is summary of their responses:-

• Poor infrastructure and in some cases, complete lack of 

facilities for disseminating information . For example , 

lack of computers, telephone 1 ines, faxes, and other 

relevant technology; and 

• Poor subscription for current s cientific literature. The 

information resources available in the libraries are 

often outdated and irrelevant. 

5.1.3 . 8 Suggestions for alleviating problems in :he NARO 

libraries/information services 

The respondents were then asked to propo se ways of 

alleviating the problems outlined above and they gave the 

following suggestions:-

• Establishment of sustainable library budgets for journal 

and book subscriptions; 

• Installation of telecommunication facilities such as 

telephones, faxes, etc ., in the libraries ; 

• Improvement in the position of library staff both in 

terms of numbers of professional staff running the 

libraries and in their status; 
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• Establishment 

sharing so 

effectively; 

of 

as 

means of 

to use 

netwo rking and 

the available 

resource 

resources 

• Introduction of an SDI service that can benefit all 

scientists; 

• Introduction of electronic connectivity for fast 

communication among the libraries. This would be one 

way of effecting networking; 

5.1.4 Info rmation Flows 

5.1.4.1 Research Publications 

The respondents (librarians) were asked to indicate the 

principal publications that are produced by their institute 

I ~ibrary, the frequency of publication and distribution . 

Table 5.17 shows the response obtained . 
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TABLE 5 . 17 : PRINCIPAL PUBLICATIONS FROM NARO 

INSTITUTES 

I NST Type o f publlcdt.ion ~:::-equency of Distrl.butlon 

CODE ?ubilcacion 

FIRI Research Report Quarterly Internal ! Inst. . ) 

An..'"!ua l Repo ns .!vmua lly NARO Research . 

FIR! Ne .... sletter 31-annual Institutes 

Inte rna tiona lly 

FORI Access io ns list Monthly NARO Resear ch 

lnst itutes. 

Quarterly Interna l l 

Limited 

LIRI Annua l ReportS l / year NARO Resea r ch -
Access ions List Ouarterly Institutes ( for both 

publications ) 

NADIC Accessior.s List Monthly NARO Research 

Institutes 

Cont ents Pages Bulletin Monchly Makerere Universi ty , 

Faculty o f Agric & 

Fores try 

A."1Ilua! Re:port l / year -do· 

Agrlculture ,n 'he Ne .... s (A Quarte::.-Iy NARO Research 

Ne'.oIspaper clipPlng Service ) Iosticutes 

-do-

KAR! Accesslons Llst ."1ont!'l ly NARO Research 

Inst.itutes 
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(TABLE 5.17 CONTINUED) 

INSTI I U'-:; CODE Type of Publlcat ion rreque:1cy of Dlst ribution 

?ublic3cion 

NAROS EC ~AAO News letter New- Frequency not yet NARD Research 

deterTt.:.~ed Institutes 

SAARI "esearc h Report ~uar::e r:' y Interna l / Limi ted 

NARD research 

Institut es 

Arumal Report l / year 

NAARI Rese arch Repor t Irregu!ar NARD Research 

Institutes and the 

Anr.ual Reports l / year - Agricultura l Dept. 

( for all these 

News le tter l / yea r publicat ions) 

Accessions List Quaro:er l y 

5.1.4.2 Cooperative networking 

The respondents were asked to select from a list of 

activities, the methods they were us~ng to share information 

with o ther libraries / information cent res (cooperative 

networking activities ) . Table 5 . 18 below shows the responses 

given . 

It may be noted that no library indicated that it was 

participating in production of the Union list of periodicals 

nor in electronic networking though there were plans to start 

both the services . (ISNAR , NARO Information Strategy , 1995). 

NADIC had in fact already established a UL IST database to 

serve as a Union list of periodicals for Agricultural 

libraries (Refer to Table 5.14) . However, devel opment of this 
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database was very slow due to lack of staff to handl e this 

task. 

TABLE 5 .1 8 : LIBRARY P~RTICIPATION COO PERATIVE 

ACTIVITIES 

ACT!VI:'Y No. of 

1 ibra::-ies :.nvolved 

Exchange o f Acc~ssions List. 3 

Excr.ange of r !!search Publicatio ns 3 

Clrculat.lon of pages of contents 3 -

Ci rculatio n of b::.bl"ographies 3 

Inte r l .. brary loa..,s , 
Product. ion o f Un i on Lists of Periodicals 0 

PartiClpation , n electr onic networking 0 

\ 

act.lvi ty 

37 .s 

37 .5 

37.5 

37.5 

25 

0 

0 

[Note : The totals are more than 8 and more than 100% because 

the libraries were involved in more than one activity] 

5.1.4 . 2 . 1 Insti t u tions/Countries collaborating with NARO 

libraries. 

The respondents were asked to give e xamples of institutions 

with which their libraries share information and the kind of 

information shared . Below is a s ummary of the Institutions 

that were identified/named : 

• Research Institutes under NARO 

• Research Institutes in the CGIAR ( through sharing the 

Serials List Database . ) 
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• Countr ies participating in AGRIS, the International 

Information System f o r the Agricultural Scienc es and 

Technology to which Uganda is a member and contributes 

inputs through NADIC. 

5.~ . 4.2 . 2 Whether networking was desired 

On the question of whether the respondents would wish their 

libraries to participate in a formal network , all (1 00%) 

respo ndents indicat ed that it was their wish to do so. 

5 . 1 . 4 . 2 . 3 Pr eferred Networking Activity/Information Service 

Respondents were then asked to select from a list, the kind 

of cooperative service and lor networking ac tivity that they 

preferred. They selected more than one networking activity . 

Their choices which are given in Table 5 . 19, are ranked in 

descending order of preference ( i .e. by frequency o f 

seleccion o f a particu lar activity ) . The corresponding 

peccentage represents the number of libraries that wou ld 

benefit from a particular activity if it were estab l ished. 
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TABLE 5.19 : TYPE OF COOPERATION PREFERRED BY INFORMATION 

MANAGERS / LIBRARIANS 

Type o f Ne t wo rk ing AC~lV~ ty ~o. o f t 

::' lbrar l. ans of l ibraries 

who sel ect ed t ::'at ..,ould 

t hlS activl : y benefit 

Selec tive Di sseminat ion o f ::: !"o nnat ion , 1 00 

Im.e r 1 ibrary loans 8 100 

E:xchange of researc h Pub lica : : ons 7 67. 5 

Sha ring of 9ibliograph i es 7 8 7 . 5 

?roduct i on of Uni on Ca t a logue s 6 15. 0 

5.1 . 4 . 2.4 Standards used in NARO libraries 

The respondents we re asked to indicate the classification 

schemes and v o cabulary con:rol tools used in their librarie s 

f o r information pro cessing. Their responses are give n in 

Tables 5.20, 5.21 and 5 . 22 . 

151 



TABLE 5.20 CLASSI FICATION SCHEME (S) USED BY NARO 

LIBRAR I ES 

Name of Classl.fication Scheme No. of 
libra ries using 
Scheme 

1 

"-lbrary of Congress I LC ) 

Dewey Decimal ClaSSlfl.cation 1 

Universal Decimal Classification , 
Cyr il Bernard Classifica tion 1 

Oxford System of Decimal Classification 1 

TABLE 5 . 21 VOCABULARY CONTROL DEVI CE (S ) THAT ARE 

USED IN NARO LIBRARIES 

Vocabulary control dev ice used No. of libraries 

Sears h s t of subj ect headings , 
AGR!S / CAR ! S Categor : zation Scheme 1 

AGROVOC 7hesaurus 5 

None 1 

[Note : Some l ibraries we re u sing more than one vocabul ary 

cont r ol device, henc e the tota l s exceed 8) 

TABLE 5 .2 2 METHOD OF INDEXING USED I N NARO 

LIBRARIES 

Method of index ing used No. of libraries 

Subject. 6 

Ti t l e 3 

Autho r 7 

None 1 
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CHAPTER 6 

INFORMATION NEEDS OF RESEARCH SCIENTISTS IN NARO 

INSTITUTES 

6.0 INTRODUCTION 

In the research methodology, (Chapter 1, Section 1.5) it was 

indicated that a total of 60 questionnaires were distributed 

to users of library services in NARO libraries. These users 

were mainly research scientists working in NARO inst i tutes . 

The purpose of this questionnaire was to collect data on the 

information needs of users' of libraries in NARO Institutes. 

This was one of the objectives of the study (Refer to Chapter 

1, Section 1.3.2 . 2) . The identified needs would be used as a 

basis for proposing and designing an improved prototype 

information retrieval system which is the ultimate goal of 

this study. 

The details of the methodology and the respondents who we:-e 

selected for the users sur vey have already been given in 

Chapter 1, Section 1.5 . 2 . 1, Table 1.1. Out o f the 60 

questionnaires that were distributed, 43 were returned, thus 

giving a response rate o f 71.6% . The responses to th is 

questionnaire will be presented in this chapter. 

The researchers who responded to this questionnaire we:-e 

asked to give their identification data such as : their 

designation frank and their highest qualifications . Table 6.1 



below gives a summary of the identification data of the 

respondents who answered the questionnaires. 

6 . 1 ACTIVITIES THAT THE RESEARCH SCIENTISTS ARE INVOLVED IN 

When the research scientists were asked to indicate the 

act ivities that they were involved in, the 43 researchers who 

responded to the questionnaire indicated that they were 

involved in at least one and often , more than one activity. 

Their responses are presented in Table 6 . 2. 
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TABLE 6.1: IDENTIFICATI ON DATA OF THE RESPONDENTS TO THE 

USERS OUESTI ONNAIRE 

:~ENT! F!c;. . .'!':ON ::lATA OP RES ?Or.::::EY:"S RES?ONDENTS 

QUAL I F ICATI ONS DES : GNATtON 

SA"!E OP LOO.:' ION No. .n ~o . CF ehD MS c / MA 3Sc/D IP eRO SRO :to/ TEe 

LI3RARY CF :. IaRARY Samp l e RES ?CNDEN'rS 

NAROSEC REMOTE 6 • , 1 1 , 1 1 

NADI C QN* SITE 11 S S 2 1 • 3 1 

KARl ON- SITE 11 7 , 4 1 3 3 1 

NAARI RD10TE , S 2 3 , 3 - -

SAARI REMOTE 7 S , 2 2 - 1 3 , 
LIRI RE."IOTE S • 1 2 1 2 , 

-

FOSiE REMOTE 2 2 1 1 1 1 - -

FORI REMOTE S 3 1 1 1 1 1 1 

fIR! RE.."IOTE • • 1 3 - - -

TeT;": 60 " 17 " 7 17 2 0 6 

KEY: 

PRO - Principal Research Officer Tec - Technician 

- Research Officer SRO - Senior Researc h Officer 

REMOTE - means users are 

RO 

far from the 

library/ documentation centre at NADIC 

central 

ON - SITE - means users are locat ed at the same site as NADIC 

From the data in the above table, it can be deduced that 

62.8~ of the respondents to the Users questionnaire were from 

remote l ocations (research institutes ) while 37 . 2~ were on ­

si te users . 
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TABLE 6.2 ACTIVITIES OF RESEARCH SCIENTISTS 

~umber of rese a.:rc:" SClen[~ s::s , of total response 

lnvo':ved 

ACTIVIT! 

aesearch 39 90.6 

Consultancy 6 13 . ., 

Agricultural 5 ll. 6 

extension 

Research-extension lia i son , , .6 

Research management 1 2.3 

/ Administrat.ion 

(Note : The tota l number o f respondents is ~ore than 43 and 

consequent ly more than 1 00% b e cause s ome of the research 

scientists were involved in more than one activity ] . 

6 . 2 USE OF LIBRARY j DOCUMENTATION CEN~~ ( S) 

6.2 . 1 Frequency of use of library j documentation centre 

When asked about the frequency of '~" e of libraries 

j documentation centres, 99% of the users ~esponded to th i s 

quest i on . Their r esponses are shown in Tab~e 6. 3. However , i t 

may be noted that the majority i . e . 42% ~"e the library 2 -

5 times a month, while the minority 2% u se the library once 

a week ; and 16% indicated that, apa~t from read i ng 

newspa pers , they rarely use the library . 
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TABLE 6 . 3 

frequenc y 

Everydav 

Once • week 

2 3 times a 

Once • month 

2 -5 times a 

Rarely 

week 

month 

FREOUENCY OF USE OF LIBRARY I DOCUMENTATION 

CENTRE 

No. of Scientists • of Scient ists 

, '.3 

, 2 . 3 

'2 28.0 

, , . 3 

13 4 2. 0 

7 16.0 

6.2.2 Reasons for using the librar y 

When asked about the reasons f or using library faciliti es , 

96 . 7% of t he users r espond e d to this quest i on wh i l e 3.2% d i d 

not respond . Those who responded gave more than o ne answer t o 

this quest ion . The answe r s a r e s hown a s number of re s pondents 

who gave a particular reason and the corresponding 

percentage (o f respondents). The responses are presented in 

Table 6.4 below . 
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TABLE 6 .4 REASONS FOR USING LI BRARY FACIL I TI ES 

~~ason fo r uSlng the libra ry Number of • responses 
responde nt.s 

30rrow booic:. s / 10urna ls fo r research 30 69.7 

:onsult journa l s co k.eeD updat.ed 27 62. 7 

3:.-0 .... 51no through Journals / monograohs 18 4 1. 8 

3 0:.-::-0 .. books / iou r:1a:s co prepare . Rape r s 13 30.2 

::tead Newscaoers 12 :2"7 .9 

Look for special mace r ials 11 25.6 

.'-lake reference inquiries 6 13.9 

:-<0 answer 4 9.3 

Litera t.ure searches :rom da taba s e s , 4 .6 

:-lot applicable 1 0 . 8 

[No te The t o tal is more than 43, he nce mo re than 1 00 % 

bec ause respo ndents had chosen more than one option , 

simul taneously] 

6 .2 .3 Reasons for not using the library facilities 

When as k ed a bou t the r e aso n (s ) f o r no t us ing the library at 

the ir ins t itut i o n o r o ther i nstitu tions, the r e spondents who 

are mai n ly research sc ien t ists gave the f ollowing reasons : 

a ) Lack of current and relevant literature in the 

libraries. 

b ) Remotenes s of libraries at other institutions hence 

inability to a c cess them . 

c ) The respondents from FOSRI, a newly established research 

institute , indicated that they are l acking library 

fa c ili ties . 
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6.2 .4 Distance that users have to t r ave l wh enever they 

need to use another library 

Users were asked the distance they travel when they need to 

use libraries other than the library at their institutes. 

The research scientists (66 . 7~) who answered this question 

indicated that they travel to other libraries mostly when 

they are involved in some academic work or when preparing 

scientific paper (s) . In such cases, they may travel distances 

ranging from 5 -100 km . 

6 . 3 INFORMATION SERVICES PROVIDED TO RESPONDENTS BY 

INSTITUTE LIBRARIES 

6.3.1 Type of Information Services provided 

Users were asked to indicate what ki nd of services they were 

receiving from their libraries. Thirty four (79% ) users 

responded to this question. From a given list of information 

services, users selected more than one service that they were 

receiving from their libraries. The results are presented in 

Table 6.5 below. Because of the multiple choices that were 

selected simultaneously, the totals a r e greater than 43 and 

100~ for the numbe r and percentage of users, respectively . 
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TABLE 6.S INFORMATION SERVICES PROVIDED BY THE 

LI BRARI ES 

Informat.:.on ser'Vlce provided by ::.brary Resp. No. of , Response 

Use r 's 

C":..Irrent awa reness services; - . 

Display / circulation of new ltems 35 61.4 

Selective dissemination of l:1forma t ion 4 9.3 

Pages of contents lS 4 3.8 

Sea rches of databases (CD -ROM & national (loca 1) ) 4 9. 3 

On-line Sea rches 0 - 0 

Question a nd Answer services 9 20.9 

Photocopying service s 11 25.6 

Off -line searches through E- mall 2 4 .' 

No answer 9 20.9 

6.3.2 Users rating of the services provided to them by 

their libraries 

When the respo ndent s were asked to rank t he info rmati on 

s e rvice s provided by their libraries o n a s c a l e ranging from 

e xcellent to very poor, no respondent indicated that the 

servic es were v e ry good. On t he o ther hand S1 . 2% o f the 

r e spondents rated t he servi c es as being average while 28% and 

4 . 6% respe c tively ranked the serv ices as being poor and very 

p oor respectively . Table 6.6 belo w, sho ws details of the 

r e sponses. 
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TABLE 6 . 6 USER'S RATING OF INFORMATION SERVICES 

PROVIDED BY THEIR LIBRARY. 

SCle~t :sts rating of NO. of SClentists \ :-esponse 

info~tl0n servlc~s 

:;Oo d 4 9.3 

Average 22 51. 2 

?oo r :2 28.0 

"/ery Poor , 4 . 5 

:-lot Appllcable , 
4 ' 

So an s we r - 2 . 3 

6.3.3 Alternative sources of information used by 

scientists 

As regards alternative sources of information used by 

scientists, the following responses were given: 

(a) In addition to using the library at NADIC and other 

(b) 

research inst i tutes, scient ists visi t libraries of other 

organizations and lor institutions, namely ; the 

libraries at: NADIC, FAO and World Bank country off ices; 

academic libraries such as Makere:r-e University 

Libraries, etc. This study also established that 

though open to the general public, foreign mission 

libraries are mostly used by expatriate scientists while 

the academic libraries are mostly use by local 

scientists . 

Scientists have an invisible college of colleagues 

within the country and abroad with whom they exchange 
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6.3.4 

information. This is a very important source of current 

info rmation for them. 

The extent to which inadequate information 

facilities hamper research 

When asked about the extent to which inadequate information 

and information technologies hamper research, scientists gave 

several responses among which were the following : 

( a ) The majority of respondents (82%) indicated that 

conducting research without sufficient background 

information on the research area has often led to 

duplication of effort and wastage of time and materi a l 

resources. 

(b ) Seventy five percent (7 5% ) indicated that due to lack of 

sufficient and relevant information, scientists are not 

confident enough to write scientific papers . 

(c ) Another 75% stated that formulation of research 

proposals is difficult In the absence of adequa t e 

information . 

6 . 3 . 5 Scientists' priority information requirements 

When asked to rank their priority information requirements, 

they gave the responses shown in Table 6.7 
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TABLE 6. 7 SCIENTISTS' PRIORITY INFORMATION REOUIREMENTS 

Scient lsts ' >I 

SCle~tl::~ :nfo~atior. :~ s upport research 83.0 

Agr:culc-..:!"al extensior. a...."1d production 7.0 

SOCla l- economic deve lc~ent in formation 2.3 

~e5earch ~nagement in:=~t ion 5.0 

EnVlrcnme~:al informat:=n 2. 3 

6 .4 INFORMATION SERVICES AT THE NATIONAL AGRICULTURAL 

DOCUMENTATI ON AND INFORMATION CENTRE (NADIC) 

6.4.1 Scientists' awareness of the info rmat i on services 

at NADIC 

When asked about whether they were aware o f the services 

provided by the NADIC, 93 . 0% of the respondents indicated 

that they were aware while, 4.7% indicated their ignorance; 

and 2.3% did not respond to this question. 

6.4. 2 Use of info rmati on serv ices av ailable at NADIC 

Users (scientists) we re asked to indicate whether they use 

the information resources I services at NADIC. Fifty six 

percent (56% ) indicated that they use the services, 37% 

indicated that tney do not use the services, and 7% d i d not 

respond to this question . 

6.4 . 3 Type of information requested for by scientists 

As regards the type of information requested for, the 

respondents selected more than one service, hence the total 

responses are more than 43 and more than 1 00% . Table 6.8 

below shows the responses. 
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TABLE 6 .8 TYPE OF INFORMATION REOUESTED BY SCIENTISTS 

Type of informat.lon !"equest.ed fo, No. of • !"!'socnses . =espooses. 

rull text. informat ion 33 8S.3 

Photocopies of art.lcles from Journals 22 51. 1 

31bliographlc lnformatl o n :'!"om :l.atabases :2 27.9 

No answer , 20.9 

Not app licable , 9.3 

6.4.4 Users' satisfaction with the information services 

given by NADIC 

The user's were asked whether t~ey were satisfied with the 

information services given by NADIC. Their response shows 

that the majority of the user ' s (58.1% ) were not satisfied . 

Only 20 . 9% indicated tha t they were satis f ied, wh i le 7% 

indicated tha t this question was not applicable to them and 

14 % gave no answer . Users who inc~cated that the question was 

not applicable to them are those who have never used NADIC ' s 

services. 

6.4 . 5 User's expectations of i nformati on provided by 

NADIC 

When further asked to descrice the type and source of 

information that the use rs woulc wish NADIC to prov ide , the 

respondents gave the f o llowing ~esponses as shown in Table 

6.9. 
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TABLE 6.9 USER'S EXPE CTATIONS OF INFORMATION PROVIDED 

BY NADIC 

Informat~on deSlred by users (scientlsts ) 

Scientific information from develooing count. r ies 

Local (country ) lnformat ion 

Scientific lnform3tion from develoDed countries 

No ans wer 

:-lo.::Jf 

responses. 

15 

10 

\ of t o tal 

responses. 

35.0 

32. 5 

23.2 

9 . 3 

In addition , 65% of the respondents indicated that they 

needed timely and relevant information. 

6.4.6 Databases preferred by users 

The respondents were asked to indicate which databases they 

preferred. Their answers are given in Table 6.10 

TABLE 6.10 DATABAS ES PREFERRED BY USERS 

, response 

Dat.abases preferred by users 

Home - grown da tabases a t NADIC 12.0 

CD-ROM dat abases at NADI C 32. 4 

30t!1 home -gro wn and CD-ROM databases 32 .4 

No answer 23.2 

[Note: The low preference of home-grown databases is due to 

lack access to these databases by the majority of 

who are at remote research institutes . ] 
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6.4.7 Use of information from Databases 

The respondents also indicated several purposes for which the 

i n f o r ma t i o n sought fro m the datab ase is used . The responses 

s howed that informatio n from databases is mainly u sed for 

planning research activit ies, making res e arch management 

decisions and writing scientific papers. These responses are 

given in the Table 6 .1 1 . The totals are greater than 43 for 

number of responses and more than 1 00% for percentage 

response, be cause the respondents choose one than one choice 

simultaneously. 

TABLE 6 . 11 USE OF INFORMATION FROM DATABASES 

?u :--pos e f or wh.: :::-. informat i on f rom databases is used No . o f • o f total 

!"esponses. responses. 

23 53.5 

Wrlt l ng :'heses / ::s;ers 13 30.2 

3 6.9 

5 3.2 

:-1ai< : :1g researc:-. ,:,..a:18geme!1t dec : s ~ c:-.s IS 4 1. 8 

Ncn-use of t he =a::abase 2.3 

!'lo t appl icab l e 18 41.8 

6.4.8 Users' participation in conducting database 

searches 

When asked whether they participate in conducting database 

searches p e rso nally or whether the l i b r ar i a n s help t hem t o d o 

the searches, only 7% o f the respondents indicated that they 

d o the search personally, 19% are helpe d by the 
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librarian/documentalist, 40% rely on the librarian 

/ documentalist to do the searches for them, while 12% did 

not answer this question . Twenty-two percent indicated that 

this question not applicable. The last two groups are among 

the users who had not have access to NADIC's database 

services. 

6.4.9 Ease of getting full text information 

On the ease of getting full text (original) information after 

getting bibliographic information from database searches, 23% 

of the respondents found it easy to get full text material; 

9% found it fairly easy; 30% found it difficult ; 20% found it 

very difficult; another 9% indicated that the question not 

applicable and 9% gave no answer . It was noted that it was 

more difficult to secure original (full texts) of records 

cited from CD-ROM databases. This is because most of these 

records have to be requested for from abroad. 

6.4.10 The extent of use of databases at NADIC 

Responding to the ques t ion regarding the extent to which the 

databases at NADIC have been made use of, the scientists gave 

the answers which are presented in Table 6.12 . 
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TABLE 6.12 EXTENT OF USE OF INFORMATION FROM THE 

DATABASES AT NADIC 

Ext. ~r:t 0 : '.,;se o f l. n: -: :-:na::.=r. :rcm databases at NADIC \ response 

Use ful " 
FaHly 'J.seful '" 
Limi=:.ed '..:se '" 
No use " 
Not aoo: :"cable 12' 
No 3r.S .... er 12' 

6.5 INFORMATION SOURCES 

6.5.1 Ways in which users discover information 

The respondents were asked to select the ways in which they 

discover infor;nation which is of interes:: to them . They 

selected more than one choice simultaneo~sly, as such the 

total responses are greater than 43 and g~eater than 100% . 

The respc~ses a~e shown in Table 6.13. 

6.5 . 2 Sources of information used by scientists 

Users were asked to indicate the sources of in f ormation which 

they use . Because the respondents chose mo~e than one source 

simultaneously, the total responses are more than 43 and 100% 

respectively. Table 6 . 14 shows the responses . 
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TABLE 6.13 WAYS BY WHICH USER'S DISCOVER INFORMATION 

Ways of dl.SCOVerlng lnformatl.on No. of , :-espcnse 

:-esponses 

Accidental dlscovery 23 ;3 . 4 

Attendance of conferences 33 -5.7 

Searching databases 18 4: . 8 

3:-ow5in9 through publlcacions 2O 45.5 

Searching the library catalogue " 5; .1 

Approaching librarians for aSslstanCe 24 ;5 .8 

Follow up references and Footnotes 2O 4 6 . 5 

Communication with fellow Scienti.&ts ( Invisible college ) 2O 46 . 5 

Personal visits co ot::er institutes / libraries 1 2.3 

TABLE 6.1 4 SOURCES OF INFORMATION USED BY SCIENTISTS 

Source of Information No . of response 

respo::.ses 

Scientist's o wn collection 23 5:: . 4 

Confe rence proceedl.~gs and ~c:-kshop ~apers 2- 5: 

Books in the 110rary " 5:; 

Government/ ?rlVat~ !~stl.t utions 4 . . 

Magazlnes /Ne wspapers 15 3- 2 

Bibliographies, indexes and Abstracts " 4f . 

0~rrent Awareness bull~tins ::5 . 3 

T~chnical reports " 6'<: . ; 

Scientific journals 18 4: . , 
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6.5.3 Timeliness of Information 

When asked whether they get the information they require on 

time. 3 0% of the respondents indicated that they get the 

information on time. 9% occasionally receive the information 

in time. 59% rece i ve the information la te and 2% did not 

respond to this question. 

6.5.4 Time taken while waiting for information from 

other sources 

Users were also asked to indicate how long they have to wait 

when they request for information from outside sources 

through their Institute library. The response obtained is 

shown in Table 6 . 15 were obtained. 

TABLE 6.15 

rl:ne l in days, 

1 - 7 days 

B . 15 days 

1 month 

> 1 month 

Not appllcable 

~o answer 

TIME THAT USERS TAKE WAITING FOR INFORMATION 

FROM SOURCES OUTSIDE THE INSTITUTION . 

months ) User's response I" 

5 

0 

19 

30 

16 

30 
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6.6 PREFERRED INFORMATION SERVICES 

6.6.1 Information services preferred by respondent s 

Respondents (users ) were requested to select the information 

services which they prefer . They indicated more than one 

preferences hence, the totals are mo re than 43 and more than 

100% . Their responses are indicated in Table 6 . 16 . 

TABLE 6 . 16 INFORMATION SERVICES PREFERRED BY RESPONDENTS 

Type of information service lie. of • for each 

!"esponses service 

Selective disseminat.ion o f info:.-:nation " 57. 4 

CUrrent Tit.les " 65.1 

Searches from home-grolom databases " 51.2 

CD-ROM Search service (At NADI C) " 44 . 1 

Research management information serv ice " 27.9 

Newspape r clipping service 3 18.6 

Rep rographic Servi ce , 13.9 

? !"QViS1On of orlmary and 3bstract jou:;'Ia!s : 4.6 

No aos· .... e r , 2.3 

6 . 7 USE OF INFORMATION TECHNOLOGIES 

6.7.1 Users familiarity with the use of computers 

When asked about their familiarity with c omputers , the 

majority (61% ) of the scientists indicated t hat they were 

familiar with the use of computers while 39 % were not 

familiar with the use of computers . However, users were only 

proficient in applications that are relevant to their work . 
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6.7 . 2 User's f ami l i ari ty wi t h the u se of E- mail 

Scientists were asked t o indicate whether they were familiar 

with the use of E-mail, 23% indicated that they were, while 

77% were not familiar. This is because E- mail is still a 

fairly new technology in Uganda. Although E-mail facilities 

have been installed at three of the research institutes, this 

is a recent development and few research scientists have had 

opportunity to use the facil i ty. Furthermore, because of lack 

of sufficient exposure to IT, scientists lack confidence to 

try using technologies before they are properly trained in 

us i ng them . 

6.7.3 User's Interest in E-mail Services 

Users were asked to indicate whether they were intere s ted in 

having E- mail services installed at their institutes . The 

majority (86%) of the respondents were keen o n having E- mail 

services installed at their institutes. Table 6.17 below 

shows the responses to this question . 

TABLE 6.17 

user's desire to have 

e- mail desired 

E-mail not desired 

No answer 

Not applicable 

SCIENTISTS DESIRE TO HAVE E-MAIL SERVICES 

INSTALLED AT THEIR INSTITUTES . 

E-mail installed at t.hei:- l:"lst.itutes , response 

8. 

, 
7 

5 
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6.7.4 Usefulness of E-mail 

The respondents who indicated a desire to have E-mail 

installed at their institutes gave the following reasons for 

the usefulness of E-mail: 

(a) Speedy and cheap communication with colleagues at other 

institutions for example when requesting for research 

materials. 

(b) Research collaboration with colleagues abroad. 

(c) Electronic publishing of their research findings. 

6.7.5 How user's would use E- mail if it was installed at 

their institutes 

When asked to indicate how they would use E-mail service if 

it was provided to their institute libraries, the respondents 

who selected more than one reason, gave the following 

responses as ways in which they would use the E-mail service: 

(a) Nearly ninety eight percent (9 7.7% ) indicated that they 

would use E-mail to communicate with scientists abroad. 

(b) Eighty six percent (86 . 0%) indicated that they would use 

the E-mail service to request for information from NADIC 

and other libraries . 

(c) Nearly seventy seven percent (76.7%) indicated they 

would share research information with colleagues at 

other research Institutes within the country. 
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(dl One respondent , (2.3%1 indicated s / he would use the E­

mail service to query the Internet using tools such as 

the World Wide Web (WWW I . 

6 . 7.6 Respondent's expected usefulness of E-mail 

When further asked if the respondents think that the use of 

E-mail would cont ribute to better performance of their 

duties, 90% of the respondents in the category that desired 

to have E-mail at their institutes, indicated that the 

se rvice would contribute to improved performance of their 

duties, 5% were not sure whether the service would improve 

their performance, and 5% did not answer this question. 

6 .8 RESEARCH FINDINGS 

Scientists were asked what they do with their research 

findings. Their response is shown in the Table 6 . 18 . 
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TABLE 6 . 18 WHAT RESEARCH SCIENTISTS 

RESEARC~ FI NDINGS 

?resent at Semi::ar 

?ub:'ish >" Journals 

Jeposl.t >n library 

Dl.st ribute co fellow researc:-:e:-s 

Give research reports co Donors 

~ot Apphcable 

Over one percent 

this question. 

(1 . 2% ) of the users did 

DO WITH THEIR 

36 0' 

25 0' 

16 . 0t 

" 0' 

l.S\; 

3.S\" 

not r e spond to 

[Note : 'Not applicable' was a response obtained from users 

who do not do actual research but are invo lved in research 

support activities such as administration] . 
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CHAPTER 7 

ANALYSIS AND INTERPRETATION OF SURVEY FINDINGS 

7.0 INTRODUCTION 

This chapter presents an analysis and interpretation of the 

findings of the survey, which were presented in the preceding 

two chapter(s) In some cases, these findings are 

supplemented by information obtained from relevant NARO 

publications such as; reports and manuals. Interpretation of 

the findings is given along with the analysis . The purpose of 

this interpretation is to identify in concrete terms; the 

weaknesses (problems) and strengths of the information 

services and facilities in NARO libraries ; the underlying 

causes of these weakness; and the users needs in terms of 

priorities . 

Section 7.2 gives a summary of the analysis and 

interpretation, which highlights the observations made from 

the findings of the survey of NARO institutions as well as 

the findings of the minor survey the of IT environment in 

Uganda . The latter findings were presented in Chapter 4 . 

These observations serve as a basis (f o r drawing objectives ) 

f o r proposing improved information retrieval services in NARO 

libraries. 



7.1 ANALYSIS AND INTERPRETAT ION OF FINDINGS 

7.1 .1 Users' and Information Services 

(a ) The ma jority o f users of the research libraries are 

research scientists (Refer t o Chapter 5, Table 5.1 ) . 

Information services should be designed according to 

thei r needs; 

(b) Low usage of the libraries can be attributed to: 

• Lack of current literature . Library collections are old 

and almost obs olete (Refer to Chapter 5, Table 5.3 ) . 

• Remoteness o f users from better equipped libraries hence 

inability to access their collections. (Refer to Chapter 

6, Table 6.1) . Users who consult o t he r libraries have 

to travel long distances to access these collections 

(Ref e r to Chapter 6, Section 6.2.4). This is prohibitive 

in terms of both time and costs of travelling. 

(c ) Low percentage for da tabase search services indicated in 

Table 6.5 and the corresponding l ow usage o f databases, 

g iven in Table 5.13 is because : 

• Most librar ies offe r only reference and current 

awareness services and only one library (NADIC ) offers 

database search services, (Refer t o Chapter 6, Tables 

6 . 5 ) . 

• Users are at remo te institutions ; 

• The re is lack of full text information to complement the 

bibliographic information from databases; and 

• There is lack of skills in the use of IT. 



(d) Due to poor library budgets, the maj o r ity o f libraries 

d o not subscribe to publications. Publications are 

mainly obtained through gifts and donatio ns and through 

photocopies of publications (Refer t o Chapter 5, Table 

5 . 2 ) ; 

(e ) There are efforts to resume subscription to scientific 

journals for all research Institutes. Local publications 

are still very few. (Refer to Chapter 5, Table 5.17); 

(f) Accidental discovery of information (53 . 4%) , conferences 

(76.7% ) , the invisible college (46.5%) and the 

scientists own collection (53.4%), are important sources 

of information for the majority of users (Re fer to 

Table (s ) 6 . 13 and 6.14 ) . However, these are not reliable 

ways of obtaining information; 

(g ) The main reason for the users' rating the information 

services as being average (51 . 2%), poor (28.0% ) and very 

poor (4.6%) is because the library collections are very 

old and have little current literature to offer (Refer 

to Chapter 6, Table (s ) 6 . 6 ; and Chapter 5, Table 5.3); 

(h ) Lack of adequate, current and relevant information has 

led to formulation of poor research proposals; and poor 

conducting of research, duplication of effort and 

wastage of time and material resources, and inability of 

scientists to publish research findings (Refer to 

Chapter 6 , Section 6.3 .4 ); 
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( i ) The majority of scientists expressed the need for 

relevant, current and timely scientific information. IT 

would be required for fast processing and dissemination 

of information. Fortunately, a modest number of 

computers are available lTI NARO institutes (Refer to 

Chapter 5, Table (s) 5.5, 5.6 and E- mail has already been 

installed in some institutes, while other institutes 

hope to get it fairly soon (Refer to Chapte r 5, Table 

5.9 and Section 5 . 1 . 2.1.11) 

7 .1.2 Information Services provided by NADIC 

(a) Although the majority (93% ) of users are aware of the 

info rmat ion services at NADIC, such as: CD-ROM and local 

databases (Refer to Chapter 6, Section (s ) 6.4.1; 6.4.2; 

and Chapter 5, Table (s) 5 . 15 and 5 . 16 ) ; and library loan 

services (Table (s ) 6 . 4 and 6.5 ) , usage of these services 

is low . The resources at N.~IC are modest and could be 

used by all research scientists including those at 

remote institutes (Refer to Chapter 6, Table 6 . 8 ) . Some 

s cientist are already using NADIC's services while 

others have shown interest in using them (Refe r to 

Chapter 6 , Section 6 .4. 2 and Table (s ) 6 . 9,6 . 10 and 

6 . 11) ; 

(b) Different standards are used across NARO libraries. 

There is need 

compatibility 

for 

in 

standardization 

Information 
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(c) 

information processing methods and tools (Refer to 

Table(s) 5.20, 5.21 and 5.22 ) ; 

In spite of their interest in information from the 

databases at NADIC, the majority (58.1% ) users were not 

satisfied with the services . (Refer to Chapter 6, 

Table (s) 6.11, 6.13 and 6 . 16 and Section 6 .4. 4) More 

This l ocal (national ) information is required. 

underlines the need to strengthen the home grown 

databases at NADIC; 

(d) Current titles (6 5.1% ) , SDI (67.4% ) and searches f r om 

home - grown databases (51.1%) and CD -ROM databases 

(4 4.1 %) were identified as priority services needed by 

users (Refer to Table 6.16) . The librarians shared the 

same views . This calls for improvement in these 

services . Information from databases is required mainly 

for planning research activities (53 . 4% ) (Refer to Table 

6.11) ; 

(e ) Chapter 6, Sect ion 6 . 4 . 8 indicates that the maj ority of 

users are unable to conduct databases searches on their 

own the main reasons for thi s factor are : 

• The majority (62.7% ) of respondents are at remote 

institutions and therefore have to request for searches 

through the librarian/documentalist. Only 37.2% o f the 

respondents are on - site; 

• The major ity of user's are not familiar with using 

computers for information retrieval, they are therefore 

not able to conduct the searches on their own; 
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• lack of a user-friendly search interface discouraged 

users from searching the database themselves; 

( f ) Fifty percent of the users were not satisfied with 

NADIC's database services because of the difficulty in 

obtaining original documents of records cited in CD-ROM 

databases. Bibliographic information alone was often not 

adequate for users, except when abstracts were given. 

(Refer to Chapter 6, Section 6.4.9). The causes of 

dissatisfaction are: 

• CD-ROM databases mainl y come from foreign sources. NADIC 

uses snail mail to request for copies for full text 

(original ) copies of these documents and responses take 

time to come; 

• NADIC can only provide full copies of documents that are 

in its collection. In this respect, home grown databases 

have an advantage ove r CD -ROM databases. 

• Thirty percent of the users experienced delays ( in 

getting information) of over one month (Refer to Table 

6.15). Since delays reduce the value (usefulness ) of the 

information, a faster method of delivering information 

to users is required; 

(g) Due to lack of access to the databases, 34% of 

r espondents rated the databases at NADIC as being of 

limited use . (Refer to Table 6 . 12 ) ; 

181 



7.1.3 Information Facilities/Resources 

(a ) The difficulty o f attracting and keeping librarians in 

NARO libraries particularly those in remote Institutes 

was noted. Incentives may be necessary to attract and 

re tain well trained librarians at remote research 

institutes ; 

(b) Nearly thirty six percent (35 . 7%) o f the users present 

their research findings at seminars, 25 . 3% publish their 

findings in j ou rnal s , (15.8% ) deposit t hei r reports in 

the library and 15% or distribute their findings to 

fell ow r esearche rs (Refer to Table 6.18) . This shows 

that scientists can sustain databases by through writing 

/ publishing ; 

7.1.4 Information Technologies in NARD Libraries 

(a ) Several computers available in NARO institutes are not 

optimally utilized. NARO libraries need t o be 

computerized . There i s need to plan and coordinate 

effective use of computers . (Refer t o Tables 5.5, 5.6 

and 5 . 7 ) . Computerization was desired by the majority of 

the librarians who indicated that it would benefit 

their libraries (Refer to Table 5.7 ) . NARO's information 

poli cy inc ludes the provision o f computers to all NARO 

libraries (NARO, Information Strategy, 1995 ) ; 
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(b ) Fifty percent of the librarians have received some form 

of training in library applications (Refer to Table 

5 . 8 ) . NARO has plans to provide basic computer training 

for NARO librarians (NARO, Information Strategy, 1995) . 

(c ) NARO has plans to instal E-mail in libraries of all 

research institutes so as to promote information 

exchange. The i n stitutes which had E-ma il were already 

experiencing benefits (Refer to Table 5.9 ) . The majority 

of users (86%) and librarians desire to have E-mail in 

their institutes and anticipate many benefits from its 

use (Refer to Chapter 6, Table 6.17, Section(s) 6 . 7.3, 

6 .7.4; and Chapter 5, Table 5 . 10 and 5 . 11); 

7.1. 5 Information flow and networking among research 

libraries 

(a ) Info r mal and limited cooperation and networking exists 

among NARO libraries / Institutes. It is done through 

sharing and exchange of publications (Refer to Table 

5.18 and 5.1 9) . Both users and librarians indicated that 

limited information flow is a constraint to research 

collaboration; 

(b) The potential of E-mail and its ability to strengthen 

research has been identified by NARO management. This 

potential has now (through this s urvey ) been endorsed by 

the scientists and librarians (Refer to Chapter 5, 

Table (s ) 5.10. 5 . 11, 5 . 12 and Chapter 6, Table 6.17, 

Section 6.7.4 and 6.7.5, ) ; 
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7.1. 6 Staffing in NARO libraries 

The majority (63% ) of NARO libraries have the problem of 

inadequate staffing . Automation would c onsiderably 

resolve this problem (Refer to Chapter 5, Section 

5 . 1 . 1 . 6 and Table 5 . 4 ) ; 

7.2 SUMMARY OF THE ANALYSIS 

7 . 2 . 1 

( a ) 

The summary presented here covers two complementary 

surveys that were conducted for this study namely: the 

major survey which covered NARO libraries and the users 

(scientists ) of these libraries; and the survey of the 

IT environment, particularly the electronic 

communication situation in Uganda. This summary analysis 

is done using the 'position analysis' or SWOT method. 

Underwood (199 0) , Stueart a nd Moran (1993 ) , identify 

SWOT i.e. the analysis o f 

opportunities and threats 

s t rengths, 

as a quick 

we aknesses, 

means of 

establishing the position of the organiza~ion with 

respect to the present and future lines of endeavour. 

Problems (weaknesses) identified 

Lack of current scientific information in NARO 

libraries; 

(b ) Poor library budgets in NARO libraries; 

(c ) Low usage of NARO libraries by scientists; 

(d ) Remoteness o f users from NADIC and other librari e s; 
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(e ) NADIC's services are under utilized; 

( f ) Most o f the on-site users' cannot in t eract with 

databas es; 

(g ) Reques~s for information are not answered promptly by 

NADIC; 

(h ) Full tex t information is often difficult to get from 

external sources which are cited in CD-ROM databases; 

( i ) Available information services are inadequate for 

supporting research ; 

( j ) Information fl ow among NARO institutes is ve ry limited . 

(k ) Research scientists rarely publish; and local research 

publications are few; 

(1 ) The majority of libraries are not yet computerized ; 

(m ) Knowledge of library management applications and general 

I T skills are still low among librarians; 

(n ) Lack of standardization of informa tion pro cessing ; and 

(0 ) Staffing is inadequate in most NARO libraries; 

Pr o b lems (a ) - (m) are urgent and require immediate action. 

They are in the first priority category, while problems (n ) 

and (0 ) are in the second priority category . 

7.2.2 Resources (Strengths) Identified 

(a ) The majority of users' have had some exposure to the use 

of information technologies such as computers and E­

mail. They require little additional training in the use 

o f IT; 

(b) Libraries are manned by pro fessi onal librarians; 
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(c ) Awareness of the benefits of computerization is hig h in 

NARO, among management, librarians and users ; 

(d ) Computers are available in three NARO libraries; 

(e ) E-mai l fac il ities exist in five of the eight Institutes; 

at NADIC and NAROSEC, E-mail is in the Library; 

(f) E-mail has benefitted those who have it; and 

library users and librarians are interested in using it; 

(g) Many users would like to collaborate and share 

information with their colleagues through E-mail; 

(h) NADIC's information services, have current information 

and have potential to grow and serve all use rs in NARO 

Institutes; 

( i) Database i n formation is useful to scientists in planning 

research activities and when writing scientific papers; 

( j) Manual card ca=alogues exist in most NARO libraries and 

can form a bas ~s for computer iza tion; 

(k ) Restocking of NARO libraries with current literature, 

mostly jou"nals, is underway ; 

(1 ) Standardizatic~ of information processing activities ln 

NARO libraries 

strategy; 

is planned in NARO's information 

(m) Training of information professionals is one of NARO's 

priority themes; 

(n) NARO is currently installing E-mail facilities in its 

institutes. (Uganda. N~~O Newsletter, 1 (2) 

(De cember ) 1995) ; 

(0) All NARO libraries will be equipped with computers; 

(p) NARO has p lans to train librarians in the basics of IT; 
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(q ) NARO management suppo rts info r matio n activities as can 

be seen by: establishment of MIS activities; acquisition 

and coo rdination of information technologies; and the 

formulation of the NARO informatio n policy. This is 

probably the greatest strength that exists for improving 

the information services in NARO; 

7.2.3 opportunities Identified 

(a ) The re is growing awareness of the usefulness of 

information technology (IT ) in the Ugandan society . 

Government support for the use of appropriate IT in 

development activities is shown through formulation of 

the IT policy (Refer to Chapte r 4) ; 

(b ) There is growing enthusiasm in e l ectronic communication 

as is shown by the growth of che Mukla, a low cost 

Fidonet network . The E-mail facilities already available 

in s o me NARO institu t es could be extended to faci l itate 

retrieval of information in NARO Institute libraries; 

(c ) The presenc e of the Internet service providers (IP ) in 

the country, offers competition to the Mukla network 

which provides cheaper services . Hence , Mukla's clients 

can anticipate to benefit from improved services. When 

there is need to search external databases, IP (though 

expensive ) would offer the fastest means to do so . 

It may be noted that many the strengths and opportunities 

discussed above are already providing solutions to a number 

o f the pro blems identified in the survey (See Se ctio n 7.21 ) . 
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7 .2.4 Threats Identified 

( a ) Inadequate staff wil l frustrate any efforts to 

establish/ implement an improved IRS; 

(b ) Fast developments in IT will render technologies less 

useful or even obsolete . NARO requires adequate 

financial resources to replace outdated IT. There is 

also to train and retrain human resources who are 

required to work with these technologies; 

(c) Until the telecommunications infrastructure improves , 

unreliable telephone lines (due to frequent breakdowns) 

are likely to frustrate electronic communications; 
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CHAPTER B 

THE PROPOSED SYSTEM FOR INFORMATION RETRIEVAL 

8.0 INTRODUCTION 

In the previous chapter, it has been established that the 

information retrieval facilities currently available in NARO 

libraries fall far short of satisfying the needs of the 

users. There is need to improve these f acilities in order to 

serve all users including the research scientists working in 

remot e NARO institutes . I n view of this fact , an improved 

information retrieval System (IRS) is proposed and developed. 

The goal of the IRS is two fold : to demonstrate that it is 

possible to resolve the problem of inadequate and in some 

cases , total lack of information by exploiting the databases 

at NADIC and the low cost information technologies (E- mail) 

available ~n the country; and to rec ommend this (prototype ) 

system to NARO management for implementation . Implementation 

of an improved IRS will be necessary in order to re s olve the 

problems which were identified by the survey (Refer t o 

Chapter 7, Section 7 . 2 . 1 ) . The identified problems which 

reflect the users needs as well as the deficiencies in the 

NARO libraries, have been used in formulating objectives and 

strategies for the proposed improved IRS. The objeccives as 

well as the strategies adopted in designing the proposed IRS 

are discussed below. 



8.1 OBJECTIVES OF THE PROPOSED INFORMATION RETRIEVAL SYSTEM 

8.1 . 1 General objective 

The primary objective of the proposed Information Retrieval 

System (IRS) is to provide improved access to the information 

resources at NADIC, mostly the home-grown agricultural 

databases, to all users (research scientists) including those 

at remote locations . The IRS should be capable of satisfying , 

initially, the priority information needs of the users in 

NARO research institutes through provision of timely, current 

and relevant information. Later, the IRS should cater for the 

second priority needs that were identified by the survey 

(Refe r to Sect ion 7 . 2.1) It could also serve other users 

outside NARO . 

8 .1 .2 Specific Objectives of the Proposed IRS 

(l) To pro vide a c u rrent awareness service through Selective 

Dissemination of Information (SDI) services to on-s ite 

and remote users ; 

(2) To provide r etrospective database search services to 

both on-site and remote users; and 

(3 ) To provide referral and reference services to users 

through provision of products such as directories of: 

experts in agriculture; projects ; agricultura l 

information systems and institutions which are closely 

or remotely related to agriculture. 
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8.1. 3 Strategies for the proposed IRS 

In order to design the proposed IRS, 

strategies were adopted; 

the following 

(1) As indicated earlier in Chapter 1, Section 1.5.6.5, a 

search of the available software was made and the 

bibliographic server, ECASRV, an E-mail database search 

tool was adopted. ECASRV interfaces databases 

established with CDS/ISIS and FrontDoor, a Fidonet E­

mail software (PADIS. 1996 . ECASRV: CDS/ISIS Database 

Search Program Via Email, Version 1.0) . This tool will 

enable users at remote research institutes to search and 

retrieve information from NADIC's home-grown databases; 

( 2 ) The NADIC SEARCH INTERFACE, a user -friendly search 

interface has been developed using the ISIS/Pascal 

interface. It is recommended as part of the proposed IRS 

in orde~ to enable on-site users to access the databases 

at NADIC without need of an in~ermediary; and 

(3 ) A CDS / ISIS based SOl program , wh ich comes with the 

CDS/ISIS application software was selected and has been 

modified to make it fully automa ted. The fully automated 

program can conduct searches and send the search output 

to users based at remote research institutes via E-mail, 

with minimum human interventior.. 

(4) In addition to the databases already available at NADIC, 

three prototype databases have been developed to provide 

additional information that is required by users. They 
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include the SOl, AGREXP, and AGRORG databases. These 

databases will be discussed later. 

8.2 DESIGN OF THE DIFFERENT MODULES OF THE PROPOSED SYSTEM 

8 .2. 1 The SDr Module 

It may be recalled that, SOl service was identified as a 

priority need by the users' survey. The proposed IRS has been 

designed to address this need. 

8.2 . 1.1 The Selective Oissemination of Information (SOl) 

Program 

In order to implement an effective SOl service that would 

cover all the research scientists in NARO, this study has 

recommended a fully automated SOl service that is run from 

NADIC's own horne-grown databases . The SOl Program that comes 

with UNESCO ' s CDS / ISIS application software, has been adapted 

to implement the SOl program. The original SOl program 

(SOI . PAS) searches databases and saves all the search outputs 

(for different use rs ) in the same tex t file which can be 

printed out. Later, each user ' s output is identified, 

separated and sent to the user through ordinary post. Since 

the goal of this study is to provide information to remote 

users through E- mail, it was necessary to modify the SDI 

program to match this goal . The modified SOl program is 

discussed in detail in Section 8.2.1.1.1 below . 
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8.2.1.1.1 The Modified SDI Program 

In order to fulfill the objectives of the proposed IRS, 

namely to provide SDI and retrospective da tabase search 

services to all research scientists including those at remote 

research institutes in Uganda. The or iginal SDI program was 

modified in order to make it save the search output in 

separate files for each user. With this provision, the 

program searches and sends the search output for each remote 

user via E-mail. The output for on-site users is saved as 

text files for each user. This file can either be printed or 

downloaded on floppies. 

Modifying the program entailed major changes which included 

developing the fol l owing procedures: 

(1 ) A procedure for reading the user profiles and 

identifying the user names and truncating each name to 

eight characters thus forming another variable known as 

user ident i fica tion (UID ) whi ch subsequently forms the 

output file for the search output for each user ; 

(2 ) A procedure that reads the E-mail addresses of each user 

from the PROFILES files and supplies this information to 

the procedure that mails the output file for each user 

(Re fer to number (4)) below; 

(3 ) A procedure that reads the users profiles, 

differentiates the on-site users from the remote users 

s o tha t the search output for the remote user s is sent 

to each individual automatically (via E-mail) , after the 
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search has been conducted, while the search output for 

the on-site users is saved in separate files (with the 

UID file name ) and can be printed or down - loaded to 

floppies for each user; 

(4 ) A procedure that calls AUTOMAIL, a utility that picks 

each remote users' file and mails it to them thr ough 

Frontdoor, the E- mail software . This procedure is 

connected with the procedure in (3 ) above. AUTOMAIL is 

a utility developed by Mats Wallin (Automail 3.00, 

Copyright 1989 -9 0 Mats Wallin ) 

In addition, users' profiles, which constitute the SDI 

database , were developed following the guidelines given in 

the original SDr program (SDI.PAS). It is from this database 

that the PROFILES f ile ~s developed . The following minor 

modifications had to be made to the original structure o f the 

user's profiles database (SDI database); 

• Field v4 for the country name was deleted since it was 

not necessary for the local situation in Uganda; 

• The user's E-mail address was included as field v4 , 

which was originally the country field; 

Details of the mode of work of this program are given in 

Section 8.3 . 1. 
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8.2.1.2 User profiles 

The sample user profiles should have the f o ll owing detai ls: 

the users' name; users' address (inc luding the E-mail 

address); Subject (s ) of search; and the keywords that best 

describe the users information needs. These keywords are 

required as search terms while identifying the documents that 

could be of interest to the user(s) (i.e. matching the user 

profiles with the document profiles or databases). A 

pro totype SDI database containing the pro files of users of 

NARO library /Information services has been developed . 

Appendix 8 (A) shows a sample of the Users' Profile . Two 

fields were added to the profile: one for t he documentalist 

/ librarian who compiled the pro fi l e a nd ~~e c orrespo nding 

date on which the entry was made; t he second :ield is for the 

date of updating the profile. This under li~es the i mpo rtance 

of regularly updat ing the pro files (a t :east every three 

months ) in order to provide re l evant informa ~ion to the user. 

The display f ormat of the SDI database is ~iven in Appendix 

8 (B ) . 

8.2.1.3 Document profiles 

The document profiles refer 

namely, AGRIN and CARIN, that 

to the home-grown databases 

are already established at 

NADIC. Preliminary information on these dacabases was given 

earlier in this thesis (Refer to Chapter 2, Section 

2 . 1.3 . 1 . 4; Chapter 5, Sect i o n 5 . 1 . 2 . 1.1 6 , and Chapter 6, 
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Section 6.4.6 - 6 . 4.10 ) . Therefore, the discuss ion be low will 

cover only the information retrieval features o f t hese 

databases. In addition, there are other complementary home­

grown databases, prototypes of which have been developed for 

the proposed IRS. These are AGREXP and AGRORG . These have 

been- discussed 

databases are 

software . 

in Section (s) 8.3.1.1 and 

established using UNESCO's 

8.3.1.2. The 

Micro CDS/ ISIS 

8 . 2 .1.3.1 The AGRIN database 

AGRIN is a bibliographic database with records of nationally 

generated (published and unpublished) literature on 

agriculture. Records indexed in this database include: 

conference papers; books; and periodicals such as journals, 

bulletins, etc. Indexing documents for this database is done 

at five levels namely the ana l ytical level, the monograph 

leve l , the serial level, the descriptor ( indexing terms ) 

l evel and the abstract level. The major fie l ds of the 

bibliographic records are : record number; primary subj ect 

category ; type of record; author (s); degree; title ; report 

number; ISSN/ISBN; descriptors or keywords; location of 

publication; and abstract. There are 15 searchable fields. 

The Indexing terms or keywords are selected from FAO's 

AGROVOC Thesaurus. The database has six workshee t 

descriptions, six display formats, and six field select 

tables. An example of a search output from the AGRIN database 

is shown in Appendix 8(C). 
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8.2 . 1.3.2 The CARIN database 

C.l\RIN is database of on-going and completed agricultural 

resear::h pro j ects in Uganda. The records indexed in this 

database have the following maj or fields: proj ect number; 

projec: code; starting date; termination date; title; 

objecti ves; primary subj ect category ; descriptors; 

instit'.ltion name; institution address; cooperating 

institutions; type of research; research leader; etc. It has 

three worksheets, nine display formats and two Field Select 

Tables. Appendix 8(D) shows a search output from the CARIN 

database. 

8.2.1.3.3 The AGRINF and ULIST databases 

AGRINF is a database of agricultural information systems in 

Uganda. Currently it has 27 records of agricultural 

librar~es. The records contain information on: the name and 

locat:on of the library , its parent body, subject coverage , 

worki~g hours etc. The database was established to serve as 

a referral source of information. The ULIST database contains 

recorcs of periodical holdings o f the agricultural libraries. 

The ou:put of this database is a union list of periodicals in 

agric~~tural libraries. However, these two databases have not 

been a ::t ive, as such, they are relatively small in size but 

are expected to grow. 
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8.2.1.3.4 Establishment of home-gro wn databases at NADIC 

As indicated earlier, the home-grown databases at NADIC were 

established with assistance of the Food and Agriculture 

Organization of the United Nations (FAO). Therefore, the FAO 

AGRIS/CARIS Standards are used for indexing and vocabulary 

control. NADIC participates in the International Information 

System for the Agricultural Sciences and Technology (AGRIS) 

and the Current Agricultural Information System (CARIS). As 

such, records of on-going research projects and national 

documents that are indexed two years or less, after their 

publication date, are expor ted to CARIS and AGRI S, 

respectively. Because of thei r international nature , the 

databases are trilingual, using English, French and Spanish 

as indexing languages . The above reasons have posed 

restrictions on any possible modifications that would be made 

on the databases. For example, it was not possible to define 

an integrated database of institutions, projects, experts, 

etc. Details of the field select tables of these databases 

appear in Appendices 8 (E) , (F ) and (G), respectively. 

8.2.2 The Database Search Module 

8.2 . 2 . 1 The NADIC User Interface 

The NADIC user interface has been developed to offer more 

user friendly features than the ones currently offered by the 

conventional CDS/ISIS interface. The NADIC SEARCH INTERFACE 

would ensure that the novice users are able to interact with 
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the databases with little or no ass istance from an 

intermediary. 

The NADIC search interface therefore offers the following 

desired facili ties: 

(1) Easy access to the database through several access 

points namely: author; AGROVOC terms o r keyword(s); 

local indexed terms; title; dictionary terms; ANY term 

searches; and subject categories; 

(2) Help messages at every stage in the search; 

(3) Different display formats of the records retrieved e . g 

detailed, brief and proof reading formats; 

(4) Displays the search strategy and the n·..:rr~e r of records 

retrieved; 

(5 ) Opt ions for browsing, printing o r downleacing the search 

output, one record at a time; 

(6) Retrieval and display abstracts for all those records 

that have them, thus making it easy for the user to 

decide whether the document is relevant to them before 

printing or down-loading the record. 

(7) Ability to terminate the search at any stage and go back 

to where one started; 

(8 ) The ability to ensure economy in the u se of resources, 

since only relevant records are down- leaded; and 

(9) Ability to search several databases. 

199 



8 . 2 . 3 The Bibserve module 

One possible way of improving the retrieval of information 

from databases is the use of a software known as a 

"bibliographic information server". NADISRV is an information 

server (or an infoserve for short), or a software that 

receives queries in a predefined format by E-mail , executes 

the commands therein by searching the database and sends back 

the r etrieved inf ormation or files by E-mail without any 

human intervention. because NADISRV performs these operations 

on a bibliographic database, it is known as a b i bserve . 

Implement a tion o f the b ibs e r ve (NAD I SRV) will provide a n 

avenue for the re s earch scientists at remote institutes to 

search the databases at NADIC, thus enabling them to obtain 

relevant and timely information to keep abreast with 

developments in their fields o f interest . 

The use of bibserve would ensure that inquiries for 

information are sent fast to NADIC and the search output 

( from the databases) is s ent to the user's equally fast . The 

bibserve will replace the human intermediary thus f r eeing the 

staff to do other duties . 

8.2.3.1 The NADISRV Module 

NADISRV is a database search tool that has been adapted from 

ECASRV , a progra m that has been mentioned i n Section 

8.1.3(1 ) , of this Chapter . Essentially, ECASRV and NADISRV 

are the same program . However , for the purpose of adapting 
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NADISRV fo r u se at NADIC, it was necessary to rename ECASRV 

as NADISRV . This provision was necessary because the NADISRV 

program should be installed as an E-mail useratNADIC . As 

such, there is need to distinguish this user (server ) from 

any other server that may be installed elsewhere in the 

network. This would ensure that search requests meant for 

NADISRV are not misdirected. In order for NADISRV to work , it 

uses three main files of its own and two utility program 

files . The explanation below gives a brief insight on how 

NADISRV works . 

The main program files are : 

(1) The c ompiled program file : ECASRV.PCD this program i s 

stored in the prog sub-directo ry o f CDS / IS I S . 

(2 ) The con:iguratio n file: ECASRV . CFG : This file supplies 

to the ECASRV program the following information: the 

name of the server (in this case NADISRV ) ; t he directory 

whe r e t he message files are sto red (e . g . Netmail 

folder ) ; and the temporary wo rk area whe~e temporary 

files created by the program are written . In the case of 

NADISRV where it is anticipated that the program will be 

installed on drive C (C:) of a stand - alone machine, the 

configuration file would appear as shown below : 
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NADISRV.CFG File : 

Toprog NADISRV 

scandir c : \fd\netmail 

workdir c:\Asaba \msgs 

(3) The help text file : NADISRV . HLP : This file is useful 

when users request for help from the server. In this 

case , the progr am picks this file and mails it to the 

user . The NADISRV.HLP file is stored in the same 

di r ector y as t he syspar.par f i le which runs micro 

CDS/ I SIS . 

8.2.3 . 2 Formatting messages to N.~ISRV 

In order to retrieve information through NADISRV, the user 

must send queries t o the database (via E-mail) in a pre­

defined format. Formatting messages will be discussed 

together with querying of the home - grown databases at NADIC 

in Section 8 . 3 . 5 . 1 of this Chapter. 

8.3 FUNCTIONS OF THE PROPOSED IRS 

8.3.1 Provision of information to on- si te and remote 

users through SDr 

Mode of work of the modified SDI Program: 
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Pe riod ical l y, 

profiles tha t 

t he mod ified SOl program reads the users 

are f o und in the profiles database. I t 

identifies the users' names, postal addresses, E-mail address 

and keywords or search terms which best describe the users 

interests. 

Running the SOl program can be done in two ways, a user may 

invoke option (U ) under the Information Retrieval Services 

using the conventional CDS/ISIS menu . The program has been 

installed here as a menu option . In the fully automated mode, 

the utility KEY-FAKE is used to invoke the program . Prior to 

running the program, the lower limits of the records to be 

searched in the database must be set to the last record 

searched in the last SOl search . This is automatically done 

by the program itself. It lS necessary to set t hese limits so 

as to avoid searching the same section (s ) of the databases 

twi c e . The names o f the databases to be searc hed by t he 

program are put on separate lines in the file SDI.D3N which 

is saved in the ISIS dire ctory. In the case of the SOl 

Service for the proposed IRS, this file reads as fo llows: 

AGRIN 

CARIN 

[Note : It may be noted that the names of other databases 

to be searched can be added as desired] 

The users profiles are stored in the SOl database. 
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When the SDI program is invoked, it searches the SDI profile 

database for keywords for each user and returns the 

information in a defined format in a separate PROFILES file. 

Then the program conducts a search on the bibliographic 

database (s ) , in this case AGRIN and CARIN, The user name is 

automatically identified by the SDI program from the user 

profile. The program matches the keywords for each user (from 

the PROFILE file ) with the keywords in the bibliographic 

database. The output is saved in a separate file for each 

user. The format for this file is USERNAME ( truncated to 

eight characters ) . These files can then sent to on-site users 

in print form or on floppy . In the case of the remote users , 

after the SDI program has accomplished the search for each 

user, the system uses AUTOMAIL to pick each file and mail it 

to the user automatically, via E-mail . Figure 8 . 1 (A) and 8.1 

(B ) below, show the screen features of the SDI program after 

it has executed a search and the search output from the SDI 

service, respectively . 

204 



Profiles data base [SDI / RETRO / ] SDI 

New limi ts were found as f ol lows: 

AGRIN 1 

CARIN 1 

Selecting user profiles f or data bases AGRIN 

8 profiles selected for 6 users 

Selecting user profiles for data base CARIN 

7 profiles selected for 6 users 

New MFN limits were set as f ollows: 

AGRIN 

CARIN 

FIGURE 8.1 (A) 

806 

261 

SCREEN FEATURES OF SDI PROGRAM AFTER A 

SEARCH 

Note that the third and fourth rows give the following 

information AGRIN 1; CARIN 1; indicating the lower MFN 

limits that were set for the two databases before searching. 

On the other hand, line 10 and 11 give the limits as 806 for 

AGRIN and 261 for C.~IN. These are the upper MFN limits for 

this particular search which will be the lower MFN limits for 

the next search. 

An example of a search output of the SDI service for one user 

is shown in Figure 8 . 1(B). 
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Robert Mwesige 

KARl , P.O . Box 7065, Kampala, us~~da, 

Tel.+256-41-567623 

E- mail : 5:573 / 1.459 

" 

Citation of the day 

since wars begin in t~e ~:nds of 
men, 

it is in the minds of ~en chat the 
de fence of peace mus e be 

constructed .. . " 

From the Unesco Consti:u::on 

16 Nov 1945 

FI GURE 8 . 1 (B) A SEARCH OUTPUT FRC~ T~~ SDI SERVICE 

(see also the continuation of t~:s :i~Jre on the next page ) 
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...... ----. Micro CJS/~SIS Select.:.ve Oissemlnaclon Ser;::e ........ .. 

:)ate : 05- 08-96 

Jata aase : AGR!N 

Subj ect ."t3rket lng 

Search ~1 : Marketing 

Search #2 : Grain Crops 

Search #3 : ~1.~2 

Record 

00052 

Report of the Committee on the Marketing of Livestoc)(, Meat s, Fish and 

the Diary Products in Uganda, 1969. (En ) . Committee on the Marketing 

of livestock meats, Fish and their products in Ugar.~. 

Kampala (Uganda). 1969. 148 p. 41 tables. 

AGROVOC: LIVESTOCK; MEATS; FISH; MARKETING; UGANDA. En } . 

Rec.status.. N. 

Prim.sub.cat. 

Type of rec. 

E70. 

R. 

Location/access: NADIC 

Record 2 

0010 3 

Biol.lev. M. Li: . lnd.· NIl. 

Uganda Cottons; their o rigl.n, product::.cn and market::-:g. rEn ) . uganda 

Lint M~rke: ln9 3c~ =d. 

Kampala (Uganda ) . Uganda Lint Marketing Beard. :;". . 

~GROVOC: GCSSYP:","M; PROCESSING; MARKETING ; PRODUcr::~ . En } . 

Rec.status . ~ . 

?rim.3uo.cat . ~6 0. 

:ype of rec. 3. 

~cation/access : DOC 

Record 

00142 

Bibl .lev. M. i.l: :::.d . · YV. 

plant protection activities in Uganda. (En ) . Ocer. ~yer. J.R. (Ministr 

Agriculture, Kampala (Uganda ) . Kawanda Research Sta:::n ~ . Ml:"listry o f 

~griculture, Kampala {Uganda ) . 

~airobi (Kenya ) . Nov 1987. Sp. 

1. FAO, OLCO-£A International Group Training on ref:::.ed and ecological 

management of mlgratory pests. Nairobi (Kenya ). 16-27 ~ov 1987. 

AGRQVOC: GRAI N CROPS; FOOD CROPS; ?SPODOPTERA EXEMP':'A; :A)CUS7S; PEST 

Total number of records selected 27 

FIGURE 8.1(B) A SEARCH OUTPUT FROM THE SDI SERVICE 
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8.3.2 

8 . 3.2.1 

Prototype databases that have been proposed 

for the IRS 

The AGREXP database 

AGREXP is a database of experts in the broad field of 

agricul ture . This database has been established to 

serve as a referral source of information for users. 

It was found necessary to establish this database 

because the databases available at NADIC do not 

provide information on experts in the broad field cf 

agriculture. For example, the CARIN database has 

information on only the research scientists who are 

involved in active research at 

that the information for 

the particular time 

the dacabase is 

captured/updated . The INFORM database is a~so biased 

towards research scientists in NARO. Experts could be 

any of the following categories: extensicr. workers, 

University lecturers, private consul canes agro-

industrialists, etc . It was therefore found necessary 

to establish a common database which can serve as a 

directory of all agricultural experts irrespective of 

their affiliation. Such a directory is required by 

users in all sectors of agriculture as well as other 

incerested users . It would be useful in selecting 

experts for consultancy work, training, etc. 

The AGREXP database can be searched from any of the 

following access points: the name o f the expert whose 

particulars may be required; his affiliation; his 
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subject of specialization; nationality; language of 

competence etc . A sample of an experts profile from 

the AGREXP database showing details of one record is 

shown in Figure 8 . 2 

~ame 

Gender 

Date o~ Birth 

Marita l Status 

Nationality 

Contact Address 

Qualifications 

Spec:alization 

Langt:age of 

competence 

Af fil:.ation 

CUrrent employer 

Work Experience 

Honours and Awards: 

Publ ieat-ion 

Ass.:.g~:ole:1ts 

FIGURE 8 . 2: 

55a11 , '~.~. -~ 

~le 

25-06-5 0 

Married 

:.Jgaodan 

P.O.30x 7SS2, Kampala. Uganda. 

PhD ( Food , ~:s~ 7echnology ) 

?ood 7echno!ogy 

::og1isi:, ?re:-,c::, Swahili 

Food Scie!1ce a:-.'= Technology Research ::1stitute ( FOSRI l 

Research ane A~~inistration 

food and f:5:: Frocessing 

tecrUlologies; :<.esearch Management 

Distinguis::ed :<'esearchers' Award, 1993 

The nutr.:.:.:';e ·,:a!.ue of fish. 

Post. "'a:-.. es:. F:-:.cessing of food. 

~atic:,.a:' :-:;.s~ ?:nce for food Secur~ty :99 1, COr'.sulcant 

SAM?LE RECORD FROM THE EXPERTS 

Details of the AGREXP database such as the AGREXP Worksheet 

and Field Select Table (FST ) are shown in Appendices 8(H) and 

8 (I) . 

8.3.2 . 2 The AGRORG database 

AGRORG is a database of Organizations that are closely or even 

remotely 

include: 

connected with agricultural activities. These 

agricultural research institutions, extension 

institutions, agro-industries, agricultural enterprises, etc . 
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Like AGREXP, AGRORG is a referral s ource o f information. It 

was necessary to set up this database because research 

scientists and other users need information on matters such 

as: particulars of organizations that are concerned with 

various agricultural-related activities,e . g seed production 

and marketing; the government and non-governmental 

organizations involved in extension services; agricul tural 

projects, the fertilizer, pesticide and veterinary drug 

industries/ companies , etc . AGRORG will provide this kind of 

information . A sample record from the AGROG Database is shown 

in Figure 8 . 3 . 
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Same of Organlzatlon 
Start Date 

~e of Crganization 

:..acatlcn 

Address 

:)bjectives 

Actlvities 

Subj eet Scope 

~ead of organi zat ion 

Parent Organizat10n 

Associated Entities 

Services offered 

Prior1ty act1vities 

F~nancial Aspects 

FIGURE 8.3 

· 

Uganda Na:lonal Coune:: :or SClence and Technology 
1972 

Gover:1ment 

Kampala, "Jganda 

tiNeST, ? O.30x ,]88-1. Kampala, Uga nda . 7el. . 256-41-250431 

1. Research coorj~:1atlon 
2 . Resear=~ pol l ey :ormu : ation 
3. ?romOtlOn of use of :ndlgenous tec~~olog : e5,etc 

4 . Promotlon, adopt :on & use of approprlate forelgn 
technologles, etc. 

Plannlng, Coordinatlon, Implementation. adv:se and 
prcmot : or. of researc~ :n varlOUS disc lpl1nes of 
Science and Technology. 

Soclal SClences. Agrlculture. Indusc:.ry & Englneering Sciences, 
Medi c al i '1eter:nary Sciences, Natural SClences. 
?hyslca : Sciences & Humanities 

Nyiira, 1'1 , Z. (Dr ) 

M1n1St~ of Finance and Sconomic Plann1ng 

Research Institutes 1n Science & Technology, Industries 

Funding o f academic research activit1es 

1 . Formulation of Science and Technology ?alicies tor all 
sectors of the economy 

2. Coord ~ nat ion of national research activities 

Government / Donors 

SAMPLE PROFILE OF INSTITUTIONS 

A user may access the AGRORG database from the following 

access points : name o f o rganization, type of organization, 

subject scope, services offered , activities of the 

organization and priority activities . 

Details of the AGRORG database namely, the AGRORG worksheet 

and the AGRORG Field Select Table (FST ) a re shown in 

Appendix 8 (J) and 8(K ) respectively . 
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8.3.3 Screen features of the NADIC SEARCH INTERFACE 

8 . 3.3 . 1 The First (WELCOME ) Screen 

The NADIC USER INTERFACE has been designed to offe r an easy 

and convenient way o f search ing the databases, even by novice 

users . The features of the First (WELCOME ) Sc reen, the Main 

Menu and sub Menu ' s of the NADIC USER INTERFACE have the 

features shown in Fi gures 8.4 (A) , (B) and ( C ) . 

NATIONAL AGRICULTURAL DOCUMENTATION 

AND INFORMATION CENTRE 

(NADIC) 

WELCOME 

TO 

NADIC DATABASE SERVICES 

(Press [Enter to continue] ... 

FIGURE 8.4 (A) THE FIRST (WELCOME ) SCREEN OF THE NADIC SEARCH 

INTERFACE 
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Enter the Title words 

Enter H -- for Help 

FIGURE 8.4 (C) (ii) TITLE SEARCH SUB MENU 

B-- Brief Display 

D-- Detailed Display 

R-- Proof Reading Format 

S--Save in an output file 

P- - Send output to Printer 

Q-- Quit 

Select ---D / B/ R/S/Q 

FIGURE 8.4(C) (iii) DISPLAY SEARCH OUTPUT SUB-MENU 

FIGURE 8 . 4 (C) : S~~PLES OF SUB-MENU'S OF THE N~nIC SEARCH 

INTERFACE 

8.3.4 Searching through the NADIC SEARCH INTERFACE 

8.3 . 4 . 1 How to navigate through the menu's 

When a user wishes to conduct a search, s/he logs into the 

NADIC SEARCH INTERFACE by pressing the key (N) which is an 

option that has been added to the conventional CDS/ISIS 

Interface. The first (Wel come) screen is a caption identifying 
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the NADIC data base services. The user then presses the 

[Enter) key in order to proceed to the main menu of the NADIC 

SEARCH INTERFACE (Refer to Figure 8.4 (B) . From the main menu 

a user can choose to search by a range of opt ions namely 

Title, Author, Keyword, etc . The user selects any of the 

options by pressing the key corresponding to that option. For 

example , to search using title words, the user presses option 

[A), followed by [Enter) . In order to continue with the 

search , the user is taken to the next screen which has the 

title sub - menu (Refer to Figure 8 . 4 (C) (ii ) The user is 

prompted to enter the title word(s) which the system use s to 

conduct the search. If help is needed at this stage, the user 

presses in the letter [H) (for help) at the help prompt . After 

the search has been conducted, a display screen shows the 

search strategy and the number of records returned by the 

search. The user is then prompted by the Display sub-menu ( 

Refer to Figure 8.4 ( C ) (iii )) , to select which format the 

search output should be displayed . S/ he has [ne choice to 

select between three display formats namely ; Br~ef, Detailed 

and Proof reading format . The user can also save the search 

output as a file on diskette (option S) or may send the search 

output to the printer (Option P) . 

Before printing, the user has an opportunity to view each 

record as it is displayed on the screen, s/he can also select 

the records to be printed or downloaded and send them to the 

relevant files, one by one . By selecting only the relevant 
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records, the user can economize on resources 

minimize on information overload . 

8.3.4.2 The Search Output 

and also 

on-site user(s ) can interact with the home-grown databases at 

NADIC using the NADIC SEARCH INTERFACE. A sample of a search 

output from AGRIN, a bibliographic database resul t ing from 

this interaction is shown in Appendix 8 (C) . 

8 .3 . 5 Information retrieval t hrough NADISRV 

8.3 . 5.1 Retrospective Search Services 

In order to conduct a search through NADISRV, the user must 

compile the E-mail message (which is sent to NADISRV ) as 

follows : 

BY u sers ' address (user@user . address ) 

To N.~ISRV@Mukla .gn.apc. org (Address can be a Fidonet or 

Internet address but must be unique) 

Re Search_Request 

In the body of message : 

The f ol lowing are val i d keywords o r reserved words used for 

searching (i.e . the program recognizes these as reserved words 

and therefore they cannot be used for any other purpose: 

DATABASE Tells the database to be s ea rched; 
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FIND 

FILE 

LIST 

HELP 

Tells to search the specified string after it. 

FIND works with DATABASE (above); 

Tells the list of available database files to 

search; 

Lists fields of a database 

DATABASE); and 

Sends back the HELP message. 

(works with 

An actual example would be as shown in Figure 8.5 

FIGURE 8.5 

BY BalirwaJ@FIRI.gn . apc.org 

To NADISRV@Mukla.gn.apc.org 

Re Search_Request 

In the body of the me ssage: 

DATABASE 

FIND 

CARIN 

Food Policies and Uganda 

AN EXAMPLE OF A SEkqCH REOUEST THROUGH NADISRV 

The search output of this query is shown in the example is 

given in Appendix 8(D) . 
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8.4 IMPLEMENTING THE PROPOSED IRS 

The proposed IRS is a prototype and could init~a l ly be run as 

a pilot project to experiment using the facilities at NADIC 

and involving users in a few (say, two ) selected remote 

research institutes and one on-site research i nstitute which 

is KARl. The pilot project should investigate such areas as: 

usage of the system; its user friendliness; its effectiveness; 

its contribution to implementing research activities, etc . 

When an initial assessment of the system is made (probably 

after a few months of running), possible improvements for the 

different modules could be effected after which the project 

should be extended to all NARO research institutes. In order 

to implement the system, a number of equipment and facilities 

will be required . These are discussed in the ~ext section . 

8.4.1 Database Requirements 

In order to meet the various information ser7ices that have 

been d i scussed above, the proposed IRS sh01..:ld be able to 

maintain home-grown databases for the purpose of prov id i ng 

referral and factual information . The databases should be 

frequently updated with current information. 

home-grown databases at NADIC provide 

Currently , the 

bibliographic 

information as detailed earlier in Section 8 . 2 . 1.3 . i.e 

Section(s) 8 . 2.1.3.1 (AGRIN) ; 8 . 2 . 1.3 . 2 (CA..R.IN);8 . 2 . 1.3 . 4 

(ULIST and AGRINF ) ; 8 . 3 . 2 . 1 (AGREXP); and 8 . 3.2.2 (AGRORG). 

The first three databases will provide scientific information 
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required for execut ing research acti vi ties while the last 

three will provide factual data (i.e. specific information ) 

that will be used in planning, decision making, general 

management and f o r creating general awareness among the users. 

The SDI database should be maintained for the purpose of 

rendering a regular SDI service to the users. 

8 . 4.2 Fidonet network requirements 

Like databases , 

requirement for 

discussed earlier 

Fidonet technology ~ s a prerequis i te 

the prototype IRS. This technology was 

in Chapter 3. Section 3.3 . 1. It may be 

recalled that Fidonet is a low - cost point-to-point, store and 

forward wide area electronic network (WAN ) . Fidonet uses 

modems over telephone lines to exchange messages and data. 

FrontDoor is one of the commonly used (Fidonet ) software in 

Africa and is a lready in Uganda . It will be required for the 

prototype IRS. FrontDoor can be obtained free for non­

commercial use from the developer. It operates in DOS 

environment and can be supported by relatively unsophisticated 

programmers. 

8.4.2.1 E-mail Services 

Implementing the recommended IRS will not be difficult 

basically because the hardware and software requirements for 

establishing 
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E-mail systems are affordable . In the case of NARO E-mail 

services are already in place in 62.5% of the NARO research 

Institutes (Refer to Table 5 . 9) . Plans to instal E-mail in 

the remaining research institutes are underway . However, 

currently E-mail is installed in only two (25% ) of the 

libraries . In order to implement the prototype IRS, E-mail 

facilities should be extended to all NARO libraries. The 

requirements for the proposed IRS are discussed in the next 

section. 

8.4 . 3 Hardware and Software Requirements 

This study identified the availability of several models of 

computers in NARO institutes, some of which were not being put 

to optimum use . It is therefore assumed that most institutes 

have at least one PC that they can commit for E-mail services. 

Preferably, such a PC should be based in the library so that 

it can be used to perform other library management activities. 

If this is not possible, then it will be necessary to acquire 

at least one new computer for each NARO library . 

The list below gives guidelines on the minimum configuration 

required for setting up a centralized, E-mail-based 

Information Retrieval Sys tem (I RS) at NADIC, which will serve 

as a coordinating node for the proposed IRS . These 

specifications have been made with the awareness that E- mail 

facilities exist at NADIC and therefore the information 

provided wi l l not all be of immediate use . However, this 
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information will be useful in cases where there will be need 

to upgrade the facilities. Similar requirements will be needed 

for setting up in the NARO institute libraries . 

The configuration required for setting up E-mail facilities in 

NARO libraries which will be required for accessing the 

information at NADIC is also given . 

8.4.3.1 Hardware and Software requirements for the 

centralized facility at NADlC: 

The key factors that need to be considered in the selection or 

evaluation of hardware should be efficiency of the equipment 

and its capability of accommodating various user requirements. 

The minimum configuration should include the following: 

• A dedicated computer with a seria l communication port. 

A 386 IBM compatible machine with a minimum of 640KB RAM, 

and sufficient hard disc space depending on the work load 

the computer will take on, a speed of at least 25 Mhz and 

a monitor . If funds permit, a high capacity (200MB and 

above) and faster machine would be preferred due to the 

heavy work load anticipated as both the databases and 

number of users grow. It is necessary to have a dedicated 

computer since it will have the bibliographic server, 

NADISRV which will incorporate the centralized home-grown 

agricultural databases which will be used for SOl and 

retrospective search services (manually and through 
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NADISRV) This computer will be required to work full 

time; 

• 220 V AC Supply; 

• Uninterruptible Power Supply (UPS) device wi th a 

stabilizer. This is necessary for protecting the computer 

and the modem from fluctuating currents; 

• A standby generator . This will be needed for providing 

power to the computer during times when there are 

electricity cuts; 

• A 2400 baud asynchronous modem with cable. This is 

sufficient for local communication within the country . 

However, since international communication is 

anticipated, a 9600 baud modem would be more suitable. In 

Uganda, Telebit Worldblazer and GVC 2400 modems have been 

observed to perform well . In addition, external modems 

are preferred to internal modems (Musisi 1996); 

• Initially when the E-mail facility is running on a stand­

alone machine, it will require an MS or PC DOS, versions 

3 . 00 or above, operating environment . When LAN's are 

established within i nstitutions and E- mail is put on the 

LAN, the network operating environment should be Novell 

or Lantastic . However, E-mail can also run under other 

multi-tasking environments, such as DESQview. These may 

be used where the computer on which the E-mail is based 

has to perform several tasks . 
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• A telephone line (even an extension would do the job). 

This telephone line could be an ordinary line . However, 

an international packet switched data network should be 

more suitable for (future) international connections; 

• A printer. Any dot matrix printer such as Epson Printer 

is sufficient. It is needed for printing out the messages 

or search output(s) for individual users . 

• UNESCO's Micro CDS/ISIS Software, version 3.07 is 

required for running the NADISRV program. 

• Fidonet communications software such as FrontDoor Non­

Commercial version which can be obtained free of charge 

from the Mukla Fidonet System Operator or from PADIS. 

The software should be accompanied with user 

documentation to facilitate the users in learning how to 

use the system. 

• The bibserve software, ECASRV for performing the database 

searches at NADIC. 

8.4 . 3 .2 Requirements for the NARO Institute libraries 

Except for some variations, each of the NARO Institute 

Libraries will require the same basic configuration as for 

NADIC. However the following clarification is being given 

about the institute requirements : 

• Since the Frontdoor Software is works in several 

operating environments, the brands of computers that are 

already available in NARO could be used without any 

constraints. This would eliminate the need to buy new 
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machines. However, i f a decision to buy new computers is 

taken, IBM compatible computers which are widely 

available i~ the country would be preferred . 

• Fo r two (25% ) institutions (SAARI, FOSRI) which are still 

lacking te : ephone lines , arrangements should be made to 

restore ter~estrial telephone services to the institutes; 

• 

8 . 4.4 

Although ?rontDoor and CDS / ISIS are ob t aine d free of 

charge, Copyright Laws prohibit copying of these 

applications therefor e each institut e will need to 

acquire it s own copy of the Fidonet communications 

software (FrontDoor Non -Commercial version ) and CDS/ISIS 

Software and the accompanying user document a tion from the 

suppliers . 

Per sonnel requirements 

Trained staff w: ll be needed to implement the proposed IRS . 

Fo rtunately, the su~vey findings revealed that NARO libraries 

are currently being manned by professional librarians . 

Although, the s~aff e x isting at NADIC and NARO libraries at 

the moment may, initially be able to implement the p r o totype 

IRS. Additional staff will be required to take on the added 

activities that the new IRS wil l bring . 
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8.4 . 5 Management i ssues 

8.4 . 5.1 Staff Training 

Once the E-mail facilities are installed ~~ the research 

libraries, the librarians will require basic tcsining in major 

areas such as: the use of E-mail facilit~es; searching 

databases through NADISRV; compiling use r s pcofiles for the 

SDI service, 

required in 

documentation. 

etc. Regular refresher trainir:g will also be 

the gene r al fiel d of in: o r mat i on a nd 

8 . 4 . 5 . 2 Est a blishment of databases at institute level. 

Librarians will be required to set up similsc databases at 

their institutes . These databases include bibliographic 

databases of institute publications, databases of research 

proj ects, etc. In addition, they may ~= required to 

contribute important (speci fic) informat ion or C'Jrrent records 

to the central databases at NADIC. 

8 . 4 . 5 . 3 User Training 

The librarians wi ll, from time t o time be req;.:~red to conduct 

user orientation courses on the use of the IRS and use of the 

libraries in general . 
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8.4.5.4 Marketing of information services 

The NARO librarians and the Information staff at NADIC will be 

required to market the proposed IRS, through avenues such as 

seminars, brochures, circulation of IRS products such as 

directories of: research workers, organizations, and experts. 

Day to day promotion of the available services will also be 

necessary. 

8.4.5 . 5 Establishing 

communications 

budgets to cover electronic 

Each library part i cipat i ng in the IRS will incur addit i onal 

costs as a result of using telecommunication facilities such 

as telephone and fax, for data communication. Individual 

libraries will therefore be required to pay for their own 

c onnection (for the E-mail ) and communication charges (for the 

telepho ne services ) . In addition, they will incL!r monthly 

service provider charges for E-mail facilities . In the case of 

the Mukla network to which a numbe r of institutes are already 

connected, the monthly charges for Corporate institutions is 

US$ 50 (See Appendix 7 for more details ) . 

8 . 4 . 5 . 6 Feasibility of implementing the proposed IRS 

The recommended IRS will largely depend on the available 

telecommunication and E-mail facilities in the country . 

Although building and maintaining a sustainable IRS that is 
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based on E-mail facilities in Uganda may seem, an unrealistic 

proposal because of problems such as unreliable electricity 

supply, and unreliable telephones, low cost solutions are 

available and with proper planning, these solutions can be 

made avai lable . A good example is the ESave, a UPS that can 

power a 486 computer with 18v dc from 12v dc car battery using 

an automobile adaptor . ESave was invenced by E-mail 

enChusiasts namely , Douglas Rigby based at the Environmental 

Liaison Centre Internationa l (ELCI ) , Nairobi, Kenya and 

Nicholas Perrier a Kenyan based electronic engineer. ESave has 

been installed at the ELCI and at the African Regional Office 

of Standards (ARSO) , Nairobi, Kenya and can provide up to 72 

hours o f unfluctuating 18 volts dc (Douglas and Nicholas 

1995) . The problem of unreliable telephone lines will be 

~esolved s oon as the UPTC is already modernizi~g the telephone 

infrastructure countrywide (Refer to Chapter 4, Section 

4.3.1) . 

Database s are another very important input that the IRS will 

depend on . The researcher and author of chis thesis is 

responsible for mainta ining homegrown databases at NADIC . She 

will the re fore endeavor to solicit the necessary support from 

the NARO management to maintain the databases and to i mplement 

the proposed IRS. 
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8.4.5.7 Summary 

The proposed IRS is an effort to alleviate the problem of lack 

of information by enabling the research scientists to access 

and share the modest information resources available at NADIC. 

The System has have tte f ollowing merits : 

• The SDI and retrospective search services will keep the 

research scientists updated of the currently avai~able 

literature in their fields of interest; 

• It will be a fast, relatively cheap and efficient way of 

providing information to users; 

• It will serve a=-l research scientists irrespective of 

their location; 

• It will provide a user-friendly interface for on-site 

users thus enabl~ng them to search with little or no help 

from an intermed~ary; 

• It will be cheap to establish and maintain as the basic 

infrastructure a~d personnel to operate the system are 

available in the country ; 

• The proposed IRS is particularly suitable for the 

research environ::-.ent where information is often required 

for immediate use and therefore must be delivered fast . 

• The E-mail netwock will bridge the gap between NADIC and 

the remote reseacch institutes. 

• The IRS will resolve the major problems that were 

identified in the survey namely: lack of current 
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information in NARO libraries due to poor library 

facilities/budgets, scientists' inability to publish; 

limited flow of information among NARO institutes; under ­

utilization of the databases at NADIC; and inefficiency 

in providing information services arising from inadequate 

human resources. 
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CHAPTER 9 

CONCLUSION AND RECOMMENDATIONS 

9.0 INTRODUCTION 

This chapter gives a summary of what this study has been able 

to accomplish . It also outlines the follow up actions that 

will be required in order to implement the improved IRS . 

Additional recommendations cover problem areas that were 

identified but that have not be resolved by the proposed IRS. 

9.1 SUMMARY AND CONCLUSION 

The survey findings revealed that all research scientists in 

NARO institutes need a well organized information system to 

enable them obtain information whenever they need it. The 

current library and information facilities are inadequate in 

meeting this need. However, the existing information (mainly 

database ) resources at NADIC have great potential for 

satisfying the needs of users in NARO. The improved IRS that 

has been proposed in Chapter 8 aims at alleviating and to a 

large e x tent solving the problems identified in this study . 

The findings of this study can be summarized as follows; 

(1 ) Agriculture is the mainstay of the people of Uganda. It 

contributes over 50% of the GDP and over 90% of the 

total exports . As such , the Uganda government has 

instituted reforms that are aimed at modernizing the 

agricultural sector . Among these measures was the 
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e s t a bli shment of the Na t i o na l Agricultural Research 

Organization (NARO) , i n 1992 . 

(2 ) Agricu~tural researc h has been given priority in 

nacio nal development plans . Government relies o n 

agricultural research to produce tested technologies 

which can lead to increased agricultural production. 

(3 ) NARO has eight institutes and five smaller research 

stations where researc hers are engaged in different 

aspects of agricultural research . However, the research 

s c ientists experience inadequa t e information and t his is 

a constraint to their research activities . 

(4 ) Poor 1 ibrary budgets are largely responsible for the 

lack of information in most NARO libraries. 

(5) Subscription for scientific journals and books is an 

expensive undertaking and may not be sustained for all 

NAH.O libraries. Sharing o f the available info rmation 

r e s ources is a better and cheaper alternative. 

( 6 ) NADI C has s o me current infor mat ion s ources s uch as home­

grown agricultural da t a bases, CD - ROM databases and 

publications that can be shared by research scientists 

at sister research institutes in the country. However , 

the distance between NADIC and the research institutes 

limits the sharing of these resources. The use of E-mail 

f o r retrieving info rmation from home-grown databases at 

NADIC could bridge this distance . 

(7) External (foreign ) databases would be a good s ource of 

current scientific information for scientists. Internet 

service providers o ffer database access and file 

transfers facilities. However, in Uganda access to the 
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Internet is available through SLIP/PPP protocols. It is 

expensive to make database searches on the internet and 

most research scientists cannot afford it. 

(8 ) Cheap alternatives to searching on databases are 

available. Fo r example Bibserve, a bibliographic 

information server uses conventional E-mai l facilities 

(Fidonet technology) for information retrieval. 

( 9 ) An improved information retrieval system ( IRS) could 

alleviate the existing problems of information retrieval 

in NARO. Hence This study has made an attempt to develop 

and recommend such a system. 

(10 ) The proposed IRS comprises of a bibserve, NADISRV which 

can provide access to the databases at NADIC through 

E-mail. It could be adopted for solving the existing 

problems in information retrieval. This would facilitate 

remote database search facilities. 

(11) The majority of scientists were interested in SDI 

services . The proposed IRS has a component for an SDI 

service which uses E-mail. This could be used to provide 

the research scientists at remote research institutes 

regular updates of information in their fields of 

interest. 

(12) The on-site users who have been experiencing 

difficulties in conducting searches will find it easier 

to search horne-grown databases through the NADIC SEARCH 

INTERFACE, a user-friendly interface that has been 

developed as part of the improved IRS. 

(13 ) In Uganda, agricultural research policies recognize the 

value of information in increasing research 
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productivity. The NARO i nformation policy which is due 

to be ratified has a component of establishing 

electronic communication in all NARO libraries, 

therefore support for the proposed improved IRS is 

anticipated. 

It may therefore be concluded that the proposed IRS based on 

E- mail can reinvigorate NARO libraries thereby providing 

information to facilitate the resear ch scientists in doing 

their work. The environment provided by NARO and the general 

IT environment in Uganda is favourable for implementing the 

proposed improved IRS. 

In addition to the requirements 

in Section 8.4 of Chapter 8, 

for the proposed IRS, given 

Sect~on 9.2 below gives 

recommendations on what actions will be required (of NARO) in 

order to implement 

recommendations for 

the improved IRS. Additional 

/ library 

services in NARO 

recommendations are 

improving 

in general 

being made 

management of NADIC and NARO. 

9 . 2 RECOMMENDATIONS 

the ~nformation 

are also gi ven. These 

for consideration by the 

9.2.1 Recommendations that are directly relevant to the 

proposed IRS 

(1) E-mail should be installed in all NARO institute 

libraries . Plans should also be made to extend E-mail 

connectivity to the Research Stations under NARO . 

(2) Trained professionals should be appointed to develop and 
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manage databases . 

(3 ) Equipment and facilities should be provided for 

supporting indexing of information into databases . 

(4 ) The process of document collection / acquisition should 

be improved. 

(5 ) NARO should develop a mechanism for ensuring that 

scientists publish their research findings frequently. 

(6) Regulations should be formulated to ensure that each 

author submits his/her publication to NADIC. 

(7) Information products from home-grown databases such as 

directories should be produced and circulated regularly. 

(8) Librarians should b e trained i n basic Information 

technologies in order to furnish them with the skills 

needed for using the improved IRS. 

(9) The librarians should in turn, impart these skills to 

the users. 

(10 ) A courier service should be introduced in NARO 

for physical delivery to users, of original texts of 

publications that they request from NADIC . 

(11) The formation of an information committee, a body which 

has been proposed for harmonizing information standards 

and technologies (IT) in NARO should be expedited . The 

committee should be composed of information 

professionals, IT specialists and representatives of 

research scientists . 

(12) NADIC should be given full mandate and support for 

organizing and coordinating the proposed improved IRS. 

(13) Libraries should be set up at the new research 

institutes namely, FOSRI and EATRI (the latter is yet to 
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be inaugurated) so that scientists at these institutes 

can have access to the databases at NADIC as well as 

share the benefits of the proposed IRS . 

(14 ) In the long run, the proposed information retrieval 

system could be made accessible for users in the rest of 

the agricultural sector and other related sectors . 

9.2.1 Additional Recommendations 

(15) NARO institute librar ies should be improved through 

restocking with current and relevant literature only. 

The development of huge library collections for each 

inst i tute i s e xpens i ve and should be discoura ged , 

instead rare and expens ive publications could be kept in 

a central national agricultural library, preferably at 

NADIC, where they can be accessed by all users. 

(16 ) In order to make maximum use of the library fac il ities, 

interlibrary loan services should be introduced . 

Requests for interlibrary loans could be made through E­

mail ; 

(17 ) A reliable mechanism should be established for securing 

original copies of documents cited in CD - ROM databases , 

from foreign sources . The NARO Information committee 

should address this matter; 

(18) Computerization of library catalogues is recommended in 

order to overcome the problem of ba cklogs of unprocessed 

documents and delays i n answering queries due to lack 

adequate library staff . 

(19 ) Although the computerization of NARO Institutes (in 

general) has been surveyed (O'Nolan 1995), there is need 
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to conduct a fully fledged study of NARO libraries 

before undertaking major computerization projects. 

(20) Institutes should set up their own specialized databases 

e . g on livestock diseases, tree species, etc . 

(21 ) To avoid duplication of records, a policy should be set 

on what documents should be indexed by each library. 

(22 ) When the institute databases have grown to a reasonable 

size, bibserve facilities could be installed to enable 

users in searching the databases directly i.e without 

going through NADIC. 

(23 ) Additional trained staff will be needed to handle the 

work load in NARO libraries. 

(24) Since NADIC is a national node for the agricultural 

information system, it should establish and maintain 

linkages wi th national and international systems for 

exchange of information. 

(25 ) Realistic budgets should be provided for NARO libraries 

t o c over all expenditures . 

To sum up this study, I will quote Balson, et al (1989) who 

notes that "Information gains value when it is exchanged and 

consumed. To be exchanged and consumed, it must be 

transferred and delivered". With increasing recognition of 

the importance of information in agricultural development and 

development in general, there is urgent need for a timely, 

effective and efficient means of transferring and delivering 

scientific and technical information to scientists . This is 

true for Uganda . This study has attempted to answer this 

need . 
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APPENDIX 1 (A) USERS OUESTI ONNAIRE 

SURVEY OF THE INFORMATI ON NEEDS OF USERS OF THE LIBRARIES AND 

DOCUMENTATION SERVICES IN THE NATIONAL AGRICULTURAL RESEARCH 

ORGANIZAT ION IN UGANDA . 

OUESTIONNAIRE USERS NEEDS NO. [ ] 

Instructions for fillinq the questionnaire 

1. Use the spaces provided to write your answer to the 

preceding question. You may use additional paper if the 

space is not enough. 

2. For clarity, please print your answers and tick in the 

box [] where necessary. If the questions do not apply, 

indicate N/ A for 'not applicable'. 

PART 1 - IDENTIFICATION DATA 

1. Surname/Other names ________________ 2. Nationality 

3. Date of Birth (optional) __ / __ / __ (Day/ Month / Year) . 

4. Official Mailing Address (o f the Institution to which 

you are a f f iIi ate d 

Telephone (Office ) : ______________ Fax : ________________ ___ 

Telex E-mail: --------------
5 . Designation/Rank 



6. ACADEMI C Qualifications : ________________ _ 

Highest Degree / Diploma 

Subject (Major ) : Subj ect (Mino r ) 

7. Category of the wo rk you are currently involved in the 

I nstitution Research Consultancy 

Agricultural extension [ 1 

Others (Please specify) 

8 . If you are currently conducting research, 

briefly specify what t he research is about. 

Part II - Use of Library / Documentation Centre 

9. If your institute has a library, how o ften d o you use 

the library to search :or information related to your 

work? 

[ 1 everyday 

[ 1 Once a month 

[ 1 Other (specify ) 

[ 1 O~ce a week [l 2-3 times a wee k 

[ 1 2-5 times a month [ 1 Rarely 

1 0 . For what specific purpose do you use the facilities o f 

the library (Tick the a pplic able options) 

[l To look for specia l materials (indicate materials) 

[l Bo rrow books and journals for preparatio n of 

research 
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(l Borrow books and journals for preparation of 

papers 

(l Consult journals in o rder to keep abreast with 

developments in your field 

Make reference inquiry 

Browse through journals and monographs 

Make literature searches from CD - ROM and home 

grown databases 

Read newspapers, magazines etc. 

Other (please specify) 

11. If you do not use the library, please briefly explain 

why. 

12 . If you travel in order to have access to other 

l ibrar ies / information centre facilities, how far do you 

travel? 

5 - 20 km 

21 - 4 0 km 

41 - 60 km 

61 - 100 km 

( 1 above 100 km 

Part III - Information Services 

13. Does your Library provide you with any of the following 

services? (T ick one or more choices where appropriate) 

a ) Current Awareness Services ( Info rming users in general 

of new publications received ) through : 

(l Display or circulation o f new items received; 

(l Select i ve dissemination of Information ( i . e giving 

specific information to individuals about new 

developments in their field of specialization; 
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b ) 

c ) 

d) 

e) 

14 . 

[ 1 

Circulation of Contents Page; 

Searches of databases on CD-ROM; 

On-line searches of databases ( interactive 

interrogation of databases containing 

bibliographic information or source data, held on 

host computer) 

Question and answer services (where one asks 

questions for specific required information ) ; 

Reprographic Services: 

Photocopying / xeroxing documents 

Microfilm/fiche reproduction 

Others (please specify) 

Photography 

How would you rate the services that your library 

provides in relation to your information needs? 

Excellent 

Very poor . 

[ 1 Good [ 1 Average [ 1 Poor 

15. If the answer to Question 14 is in your view, poor, what 

other sources of information do you use to meet your 

information requirements? 

16 . please indicate briefly, the extent to which inadequate 

information facilities/sources hamper your work. 

17. Please use the space below to describe your priority 

information requirements. [1 Purely research {specify 

discipline {s) ____________________________________________ _ 

Social economic / development information 

Agricultural production (specify ) 
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[l Other (specify ) 

18 . Are you aware of the information services offered by the 

National Agricultural Documentation and Information 

Centre (NADIC)? [l Yes [ 1 No 

If YES, do you use the services available at NADIC? 

[ lYes [ 1 No 

19. If you request for information from NADIC, what 

information do you ask for? 

Bibliographic information from (database searches) 

Full text information on particular topics from 

books 

photocopies of journal/book articles 

Other (specify) 

2 0 . Are you satisfied with the information services provided 

by NADIC? [ 1 Yes [ 1 No 

If NO, which of these categories of information would 

you wish to have more information? (Tick as appropriate) 

scientif i c information from developing countries 

Scientific information from developed countries. 

National (local) information 

Other (specify) 

21 . If you request for information from databases, which 

databases do you prefer to search? (Choose one option) 

home grown databases (for national information) 
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CD-ROM databases (for international information) 

Both CD -ROM and home-grown databases 

22. How do you make use of information from database 

searches? J Planning research activities _.....--'" 
Writing Theses / Papers 

Lecturing J Agricultural advisory services 

Other (Specify ) 

23. Do you participate in making the database searches or 

does the library/documentation centre staff do it on 

your behalf? I do the search personally 

[ J Participate in the sea=ch with the help of library 

staff [ J Librarian/Documentalist does the search for 

me. 

24. After searching the database, would you say that you 

find it easy to get the required (full text) 

information? 

Very easy Easy [ J Fairly easy 

Difficult Very difficult 

25 . To what extent have the database services at NADIC been 

of use to you? [J Very useful [J Useful [J Fairly 

useful [ J limited use [ J No use 

Part IV - PUBLICATIONS 

26. What do you do with your r esearch findings ie reports, 

Theses etc[ J Deposit in the library 
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Present at a seminar or conference 

Distribute to fellow researchers /colleagues 

Publish [l Other (specify) 

PART V INFORMATION SOURCES 

27. There are many ways of discovering information of 

interest, from the list below, please tick the ways you 

use. 

[l Accidental discovery of information 

Attendance at Conferences, Seminars, etc. 

Database searches 

Follow up references and footnotes 

Browsing through publications [ 1 

Search Library Catalogues 

Communication with experts/fellow researchers 

Approach librarians for assistance 

Others (Please specify) 

28. Indicate the sources of Information that you use (Please 

tick) : lOwn collection of literature 

Scientific Journals 

Bibliographies, indexes and abstracts 

Books in Libraries 

Current awareness bulletins 

Govt./Private 

/newspapers 

Institutions Use of magazines 

Conference proceedings/ Workshop/Seminar papers 

Technical reports Othe r Sources (specify) 
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29. Do you get the information you requi r e in time? 

( 1 Yes (1 No 

3 0 . If you get mate rials from othe r sources through your 

library/Documentation Centre, how long does it take? 

(1 1 - 7 days ( 1 8 - 15 days ( 1 1 month ( 1 more 

than a month. 

31 . What type of information services do you prefer (Tick as 

appropriate ) 

( a ) 

(b ) 

( c ) 

(d) 

(e ) 

( f ) 

( g ) 

( 1 

( 1 

( 1 

( 1 

(h) ( 1 

Current tit les (A regularly published list of 

documents currently received in the library ) 

Selective Dissemination of Information ie a 

(personal) Current awareness information service 

based on user intere st / project file/ 

Re search Management Information Services (Provide 

manage rs with info rmation for decision making, 

planning evaluat ing performance of inst i tution 

and individuals 

Newspaper clipping Service (provides substantial 

c overage of events and information relevant to 

agriculture . 

Reprographic Service 

CD-ROM search services of Databases at NADIC 

Searches from home-grown (national ) databases at 

NADIC . 

Other (specify ) 
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Part VI Use of Informa t ion Technologies. 

32 . Are you familiar with using computers? [ J Yes [ J No 

33 . Is your Institute on E- mail ? [ J Yes [ J No 

If NO, would you wish to have an E-mail facility 

installed at your institute? [J Yes [ J No 

If Yes, briefly expla in how the use of E-mail would 

facilitate your work? ____ __________ _ 

34. Are you familiar with the use of E-mail in data 

communication? [ J Yes [ J No 

35 . If an E-mail facility was provided to your institute 

library, would you use it to: 

Share research information wi th your colleagues 

Requesc for information from NADIC! Other libraries 

Communicate with scientists abroad 

Othe r (Please specify) 

36 . Do you think that the use of E-mail wou ld contribute to 

better performance o f your duties? [ J Yes [J No 

Please mail this questionnaire to ;-

Jane Frances Kanyunyuzi-Asaba at any of the following 

addresses: 

1. SISA, Addis Ababa University, 

P. O. Box 1176, Addis Ababa, 

Ethiopia, 

2. 

THANK YOU FOR SPAR ING 

QUESTIONNAIRE. 

YOUR TIME TO 
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Kampala , 

Uganda . 

FILL IN THIS 



APPENDIX 1 (B) LIBRARIANS INFORMATION MANAGERS 

QUESTIONNAIRE 

SURVEY OF INFORMATION MANAGEMENT IN LIBRARIES / DOCUMENTATION 

CENTRES IN THE NATIONAL AGRICULTURAL RESEARCH ORGANIZATION 

(NARO) UGANDA. 

QUESTIONNAIRE INF MANAGEMENT No. [ 1 

Instructions for filling in the auestionnaire. 

1) Use the spaces provided to write your answer to the 

following question. You may use additional paper if the 

space is not enough. 

2) Please print your answers for clarity and tick in the 

box [1 where necessary . If the question does not apply 

indicate 'not applicable' . 

PART I - IDENTIFICATION DATA. 

1 . Name and pOSition of person filling the questionnaire . 

Surname/Other names Position. __________ __ 

2. Name of the Information System (Library, Documentation and 

Information Centre) . 

3 . Objectives and subject coverage of the library. 

4. Name of parent Institution or Department (Acronym or 

abbreviated name , if any) . 

5. Ye ar 0 f est ab 1 i s hme n t ___________________________ _ 

6. Address of 

Institution 

Telephone number ___________ Fax Number ________________ _ 

Telex number E- mail address, _______ __ 

7. Mandate of parent Institution _______________ _ 
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PART II - INFORMATION USERS . 

8. who are the users of your library/Documentation Centre? 

Research Scientists Administrators . 

Agricultural Extension workers. Industriali sts . 

[ 1 Students [ 1 Lecturers [ 1 Others (specify ) _____ _ 

9 . List in descending order of use of the library, the 

different categories of users 

P~RT III - INFORMATION SOURCES. 

10. What are the sources of information for y our 

[ 1 

library/ documentation centre 

tick) 

(indicate with a 

Gifts [ 1 Inter - library loans (National / 

International) 

Exchange with other libraries [ 1 Free subscription 

Direct subscription to publishers 

Other (specify) _____ _ ___ ___ 

PART IV - INFORMATION SERVICES 

11. Type of information / documentation services offered . 

[ 1 Reprographic services [1 Literature searches f r om 

local databases [1 Literature searches from CD-ROM 

databases 

[ 1 Current .l\wareness Services [1 Select~ve dissemination 

of information 

services . 

[ 1 Reference services [ 1 Referral 

Newspaper cl ipping services [1 Que stion and Answer 

services [1 Other (specify) _ _______ _ _ _ 

12 . Indicate the size of the library document collection i n 

the table below . 

Type of Document Number added in 
1991 1992 1993 1994 

a . Books 
b . Period icals 
c . Reprints 
d . Research & Technical 

reports 
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Library collection continued: 

I Type of Document I 1991 I 1992 I 1993 

e . Maps 
r . Microfiche/microforms 
g . Patents 
h . Standards 
i. Govt. Publications 
J . UN Publications 
k . FAO Publications 
l. NGO Publications 
m. IGO Publications 
n. National Publications 

- Books/Monographs 
- Periodicals 

o. Others (Specify) 

PART V - INFORMATION PROCESSING TOOLS USED 

13 . Classificat i on scheme used 

Library of congress 
classification. 

Dewey Decimal 

I 

Colon Classification. Others __ ~~~ ______ ___ 
(specify) 

14. Vocabulary control device used 

1994 

[ 1 Library of congress [1 AGRIS/CARIS Categorization 

1 --~ . 

1 Sears list. 
1 Thesaurus (specify name) 

[ 1 Other (Please speci fy) 

Method of indexing . 

[ 1 Subject Title 
Other (specify) __________ _ 

PART VI - STAFFING 

Author 

16 . Do you have adequate staff in your library? 
[ 1 Yes [1 No 

If No, 
addressing 

indicate the reasons why and how you are 
this problem . 

17 . Indicate the size, qualifications and responsibilities 
of the professional staff ie those required (R) and 
those available (A), in the table on the next page . 
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Category of Number Number Qualific Respons 
professional staff availab require at ions ibiliti 

Ie d es 

a. Librarians 
b . Documentalists 
c. Information 

Scientists 
d . Systems Analysts 

/Programmers 
e. Data entry clerks 
f . Others (Specify) 

Total Number 

PART VII INFORMATION AND COMMUNICATION TECHNOLOGY . 

18. Does your institute have any computer facilities? 

[ 1 Yes [ 1 No 

19 . If YES, wtere are the computer facilities located? 

[ 1 Wi thin the library / Documentat ion / Informat ion 

Centre and used exclusively for library work . 

[ 1 Within other departments in the parent institution 

and can be shared with another Department 

[ 1 Within other departments in the parent institution and 

cannot be used 

[1 Other (specify) 

20 . For what purpose are the computer facilities being used? 

Bibliographic / library data base management . 

Word processing 

On-line search services 

Financial Services eg Payroll, budgeting , etc) 
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CD-ROM Searches 

Others (Please specify) ____________________________ __ 

21 . Has your library benefited from using computers? 

[ 1 Yes [ 1 No 

If YES, how has ic beneficed? 

[ 1 Increased timeliness 1 Increased Accuracy 

[ 1 More services rendered [l More use rs 

22 . Have you or any of your library staff received any 

training in library application software? If YES, 

indicate below the names of staff and nature of training 

received. 

(a) 

(b) 

(c) 

(d) 

(e) . 

Number of trained staff Type of training. 

23 . Indicate which additional training you require. 

24. Is your Institution/ library on E- mail? 

[ 1 Yes [ ) No 

If YES, go to number 25, If NO, go to number 28 

If YES, what is the E-mail used for? 
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25 . Which institutions are you communicating with? 

26. Has the use of E-mail benefited your institution/library 

in any way? 

[ 1 Yes 1 No 

27. Indicate the ways in which the E- mail facility has 

facilitated / complemented your services . 

Better communication within the country 

Better communicat i on outside the country 

Improved rendering o f info rmation Services to 

clients 

[ 1 Othe r (specify) ________________________________ ___ 

28 . Do you have plans to insta l a n E-mail fa cility at you r 

Institution/library? [ 1 Yes [ 1 No 

29 . Do you think that use of E-mail to connect your 

instituce to othe r institutes would fac i litate in 

dissemination and sharing of information? 

[ 1 Yes [ 1 No 

30 . If E- mail facilities are provided , what services would 
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you like to provide to the users. 

SDI [J Database Search 

Communicating wi th professionals in the field 

Document delivery [ J Other (specify ) ______ __ 

31. Indicate which institutions you would wish to share 

information with, if you were on E-mail 

Research Institutions wi th Uganda 

International Agricultural Research Institutions 

Libraries In Government Departments . 

Libraries in NGO's and International Institutions 

represented in Uganda 

Academic Institutions / Universities 

Other (specify) __________________________________ _ 

32. What other information/communication facilities are 

available in your library or in the parent institucior. 

that the library can make use of? (Tick as appropriate ) 

Microfiche readers Laser Printers Dot -

[ J CD-ROM drives [ J Scanner matr ix Printers 

Stabilizer 

Generator [ J Ininterrupted Power Supply (UPS ) 

Telephone line [J Fax Machine [ J Telex 

Radio [ J Modern [ J Other( Specify) ____________ __ 
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PART VIII - DATABASES 

33 . Describe the home - grown and CD -ROM databases in use in 

the library documentation centre (if any ) in the table 

below . 

Name of Years Subject Searches Number Remark 
Database covered Scope / month of s 

records 

CD-ROM 
Databases 

Home -
grown 
Databases 

34 . What is the common format in which you present 

information t o the users ? 

- Full text original document 

- Abstract of original document 

- Bibliographic ci tations from databases 

- Bibliographic citation from databases 

Other (Specify) ________________________________________ __ 

35 . How would you rate the methods that your 

library/documentation centre is using to disseminate 
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information to the users in terms of effectiveness and 

efficiency? 

(a ) effectiveness . (b ) efficiency 

Excellent [ J Excellent 

Good Good 

Fair Fair 

Poor Poor 

Please give reasons for: 

c ) ineffectiveness 

d ) inefficiency 

36 . Do your information services reach all users? [ J Yes 

[ J No 

If YES, how do you ensure that your services reach the 

users in the remote areas? 

37. What problems do you face when providing information 

services to the users? ----------------------------

38. How would you propose to alleviate these problems? 

PART IX - PUBLICATI ONS 

39 . What are the principle publications produced by your 

institute/library? (Please fill in the table below 

and tick) . 

Publication 

Research Reports 

Annual Reports 

Newsletters /Journals 

Accessions List 

Frequency Distribution 
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(Pr i nc ipa l Publ ica t i ons conti nued) 

Directories 

Bibliogr aphies 

Other (Specify) 

PART X - CO-OPERATION / NETWORKING 

4 0 . Does your library/ information centre participate in any 

of the following activities . 

[ J Exchange of Accession lists. [J Interlibrary loans 

[ J Exchange of bibliographies 

Production of Union lists 

Circulation of pages of contents 

Electronic Networking 

Other forms of resource sharing (specify) 

41. Give examples of the type of institutions with which you 

share information and the kind of information 

exchanged/shared? 

42. If your library does not participate in a network, would 

you wish this to happen? [ J Yes [J No 

43 . What type of coope ration would you prefer? 

Sharing info rmation from databases at NADIC / 

Research Institutes 

Exchange of research publications 

Union Catalogues 

Selective Disseminat i on of Information 

Interlibrary l oans services 

Ex change of bibliographies [J Other (Specify ) 

Please mail this questionnaire to: 

Jane Frances Kanyunyuzi-Asaba , at any of the addresses below: 

1. School of Information 2 . P . O. Box 8914 , 

P.O . Box 1176, Addis Ababa, Kampala, Uganda . 

Ethiopia . 

3. NADIC, 

P . O. Bo x 11 098, Ka mpala , Uganda. 

THANK YOU FOR SPARING YOUR TIME TO FILL THIS QUESTIONNAIRE. 
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APPENDIX 2 (A l GUIDING QUESTIONS FOR THE INTERVIEWS WITH 

THE RESEARCH GROUP OF INTERVIEWEES 

INTERVIEW QUESTIONS FOR THE HEAD, PUBLICATIONS , INFORMATION 

TECHNOLOGY AND ELECTRONIC COMMUNICATION, NARO SECRETARIAT, 

ENTEBBE, UGANDA 

1. From your designation, I imagine that NARO is well 

sensiti zed on IT matters, what is NARO's stand as 

regards the use of IT? 

2. What information technologies are currently being used 

In NARO? 

3 . In your opinion, are these technologies appropriate? 

4 . What is the current situation as regards use of 

c omputers in NARO institutes? 

6 . I am aware that most NARO libraries do not use 

computers, are there any plans for computerizing NARO 

libraries? 

7 . How is electronic communication being embraced by NARO? 

8. I understand there are plans to establish electronic 

connectivity among NARO institutes . 

(a l What is the purpose of this network? 

(b l How soon will these plans be executed? 

(cl Do these plans involve the remote NARO institutes 

such as SAARI and LIRI? 

(d l Apart from NARO research Institutes, what other 
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institutions will be involved in this connectivity? 

9. What are the envisaged benefits of this connectivity? 

10. Has Nk~O experienced any problems in the use of IT? If 

so, how have these problems been solved? 

11. What in your opinion is the future of Electronic 

communication in NARO? 

Thank you very much for participating in this interview. 
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INTERVIEW QUESTIONS FQR SELECTED DIRECTORS OF RESEARCH IN 

NARO RESEARCH INSTITUTES 

(Note: These interviews were conducted to validate the 

information obtained through the users and Information 

managers/librarian's questionnaire( s )) . 

1. What is the position of the library vis a vis other 

programs/departments in your institute? 

2. In your opinion, has the library been of any use to the 

research scientists? 

3. What are the priority information needs of the research 

scientists? Are these needs currently satisfied? 

4. How do you rate the services provided by the library? 

5. If these services are not satisfactory, what could be 

the cause of this sicuation and how do you think it 

could be rectified? 

6. Do you think the use of IT such as computers and E-mail 

is appropriate for the operations o f your library? 

If so, would you s upport efforts to have the library 

computerized? 

7. Do you have any other suggestions that you may wish to 

give for improving the library/information services at 

your institute? 

Thank you for sparing your time to answer these questions . 
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APPENDIX 2(B ) GUIDING QUESTIONS FOR THE INTERVIEWS 

WITH THE INFORMATION TECHNOLOGY GROUP OF 

INTERVIEWEES 

INTERVIEW WITH THE HEAD OF THE INSTITUTE OF COMPUTER SCIENCE 

MAKERERE UNIVERSITY 

Interview Questions 

1. When was this Institute established? 

2. When were computers introduced in Uganda? Who were the 

first people to use them? 

3. When did Makerere start using computers? 

4. In your opinion, have computers been useful? What model 

of computers is popular in Uganda? 

5. What role has your Institute played in the promoting the 

use of computers and other technologies? 

6. What role have other private computer Schools played? 

7. What are the future plans of the Institute of Computer 

Science? 

8. Who are the major users of computers in Uganda? 

How has the servicing/repairs of computers been done? 

9 . What in your opinion, is the future of computing in 

Uganda ? 

10. Do you have any other developments on the use of 

computers or IT in Uganda, in general, that you would 

wish to talk about? 

Thank you for sparing your precious time to answer these 

questions. 
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INTERVIEW OUESTIONS FOR OFFICIALS OF THE UGANDA POSTS AND 

TELECOMMUNICATIONS CORPOR~TION (UPTC ) . 

[Two officials interviewed were: The Executive 

Engineer /Qual ity Managemenc; and The Chief / Computer Section] 

1. When was the Uganda Posts and Telecommunications 

Corporation established? 

2. What is the role of the Uganda Posts and 

Telecommunications in National Development? 

3. What are the basic services offered by UPTC? 

Does UPTC o ffer facilities for data communication? 

Is the demand for data communication facilities high? 

4. What is the state of the telecommunications network in 

the country? I understand that UPTC has plans to improve 

the network, can you say something about these plans? 

5. Does UPTC sell any data communication equipment to 

users? 

6 . What other plans does UPTC have f o r developing the 

telecommunication services? 

7. Currently, we see several private telecommunication 

service providers in the country, how does UPTC relate 

with these people? 

8. Are there any major changes that have taken place in the 

telecommunication services in the past few years that 

you may wish to talk about? 

9 . In light of the current developments in IT such as the 

advent of the Internet, what is the future of 

telecommunications services offered by UPTC? 

Thank you for sparing your time to answer these 

questions. 
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INTERVIEW QUESTIONS FOR THE NETWORK MANAGER, MUKLA FIDONET 

NODE . 

1. When was this Network established? 

2 . What have been the major devel opments in the growt h of 

the Mukla network since its establishment? 

3. What role has the network played since it was set up? 

4 . Who are the biggest users of Mukla? 

5. Do you think that electronic networks like this one, 

have a future in this count ry? 

6 . What problems have you experienced in managing the 

network? Has it been easy to solve these problems? 

7. With the advent of Internet providers in Uganda, what is 

the future o f the Mukla Network? 

Thank you for sparing your time to answer these 

questions 
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INTERVIEW OUESTIONS FOR THE DIRECTOR , POLYTECHNIC OF 

INFORMATION TECHNOLOGY, KAMPALA, UGANDA 

1. When was this School es tablished? 

2 . What was the objective is establishing this School? 

3 . Who participates in your courses? 

4 . What awards do you give? Are these awards reccgnized by 

the government? 

5 . How has your Institute has contributed to the spread of 

IT in Uganda? 

6 . What is your relationship with othe r Computer training 

Schools in Uganda? 

7 . Do you think that institutions / Schools like yours' are 

contributing to computer literacy in Uganda? How is this 

contribution benefitting the country? 

8 . Do you chink thac IT and in particular computing has a 

future in Uganda? 

Thank very much for sparing your time to answer these 

questions . 
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INTERVIEW OUESTI ONS FOR THE INTERNET SERVI CE PROVIDERS IN 

UGANDA 

1. When did you setup this hub / business? Do you think that 

this is a viable business in chis country? 

2. What are the objectives of your business? 

3. What services do you offer? 

4 . What are the costs of your services? 

5. What has been the reaction\ attitude of the Ugandan 

society towards electronic communication, so far? 

6. Do you have a large clientell? 

7. What is your relationship with other internet providers? 

8 . What problems are you eperiencing in the execution of 

your work? 

9. What are the benefits (anticipated or otherwise ) o f 

using Email? 

1 0 . What are your future plans? 
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APPENDIX 3 (A) LIST OF PEOPLE INTERVIEWED : 

RESEARCH AND IT GROUPS (COMBINED ) 

1 . Adupa, Joyce (Mrs) 
Senior Documentation Officer, 
National Agricultural Documentation and Information 
Centre, 
P . 0 . Box 11 0 9 8 , 
Kampala, 
Uganda. 
Tel:+256-41 -5 67622, E-mail : NADIC@Mukla . gn . apc . org 

2 . Bugenyi, F.W.B . (Dr . ) 
Directo r, 
Fisheries Research Institute, 
P . O.Box 343 , 
Jinja , 
Uganda . 
Tel:+ 256 -0 43 - 22 071 / 2199 0/ 20484, Fax:+256-043-21727 
E-ma i l: JBalirwa@Mukla.gn.apc.org 

3 . Galiwango -Kityo (Mr), 
Director , 
Makerere Institute of Computer Science, 
Makerere University, 
P.O. Box 7 062, 
Kampala, 
Uganda . 
Tel: +256 -41-54 0648 

4 . Lwanga, Esther , (Ms ) 
Head/ Principal Librarian, 
National Agricultural Documentation and Information 
Centre, 
P . O. Box 11098, 
Kampala, 
Uganda. 
Tel:+256-41 - 567622, E-mail: NADIC@Mukla . gn . apc . org 

5. Mulira, Ham (Dr) 
Chairman/ Registrar, 
po lytechnic of Informat ion Techno l ogy , 
Fountain House, Suite 6, Pl ot 55, 
Nkurumah Road, 
P.O . Box 10680, 
Kampala, 
Uganda . 
Tel : +256-41-242238, E-mail PIT@Mukla . gn.apc . org 
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6 . Nkuuhe, J o hnso n . (Dr ) 
Officer in-charge of Information Technology, 
Publications and Electronic communi cation /NARO 
Secretariat, 
NARO Secretariat, 
P.O . Box 295, 
Entebbe, 
Uganda . 
Tel : +256-42-202341/20322 Ext 156, 
E-mail:NARO@Mukla.gn . apc.org 

7. Owor, Robert Steven (Mr) 
Chief/Computer Operations, 
Uganda Posts and Telecommunications Corporation, 
P . O.Box 7149, 
Kampala, 
Uganda 
Tel +256-41-256424, E-mail 
Steven Owor @Mukla .gn.apc.org 

8 . Sentongo, J. (Dr.) 
Director, 
Livestock Research Institute, 
P . O. Box 92, 
Tororo, 
Uganda. 
Tel: 

9. wajenga, Charles (Mr ) 
Engineer, 
Celtel (U) Limited, 
Tel . +256-41-258270/1/2 

10. Wambuzi Kavuma, Miriam. (Mrs ) 
Princ iple Executive Engineer / Quality Management, 
Uganda Posts and Telecommunications Corporation, 
P.O.Box 7171, 
Kampala, 
Uganda. 
Tel:+256-41-246496/ 250999 
Fax:+256-41-231110 
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APPENDIX 3 (B) 

1. InfomaNET 

LIST OF E-MAIL! INTERNET SERVICE 
PROVIDERS ( IP ) IN UGANDA WHO WERE 
VISITED TO FAMILIARIZE WITH THEIR 
BUSINESS ACTIVITIES . 

Fourth Floor Impala House, 
P.O. Box 8945, 
Kampala . 
Tel:+256-41-243958, E-mail: Xtina@Infoma.com 
Contact: Chritine Nantongo 

2. Informail (U) Limited., 
Plot 2, Clement Hill Road. 
P.o.Box 11465, 
Kampala , 
Uganda. 
Tel:+256-42 - 258361, E-ma il: Info@imull . com 
Contact: Mr M.M. Otyek, Manager 

3 . Mukla Institute of Computer Science, 
Makerere University, 
P.O.Box 7062, 
Kampala, 
Uganda . 
Tel:+256-41-540628, E- mail Info@Mukla.gn . apc . org 
Contact: Charles Musisi, Network Manager 

4. Starlight Communication (G) Ltd (STARCOM ) 
She raton Complex, 14th Floor, Ternan Ave . , 
P.O . Box 10 524, 
Kampala, 
Uganda. 
Tel : +256-41 - 245071 / 3 / 5, Fax : +256-41 - 245708 
E-mail :Staff@starcom.co . ug 
Contact : Kiggundu Mukasa, Internet Manager 

5. Transmail Ltd, 
Blacklines House, Suite 24B, 
P . O . Box 7482, 
Kampala, 
Uganda. 
Tel : +256-41 - 254777, E-mail: Pmawanda@tmail . gn . apc.org 
Contact : Patrick Mawanda, Manager 
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APPENDIX 4 THE CURRENT CONNECTIVITY SITUATION IN 
AFRICA 

Country Fido Healthnet SLIP DUCP Corp. IP Comm . IP 

Algeria X 
Angola X 
Botswana X 
Burkina Faso 
Cameroon X 
Chad X 
Congo 
Cote D'Ivore X 
Egypt X 
Eritrea X 
Ethiopia X 
Gambia X 
Ghana X 
Guinea 
Kenya X 
Lesotho X 
Madagascar X 
Malawi X 
Mali X 
Mauritius X 
Morocco X 
Mozambique X 
Namibia X 
Niger 
Nigeria X 
Senegal X 
Seychelles 
S.Africa X 
Sudan 
Swaziland 
Tanzania X 
Togo 
Tunisia X 
Uganda X 
Zambia X 
Zimbabwe X 

Source Lishan Adam, 
Technology and 
News Bulletin, 

X X 

X X 
.X 

X X 
X 

X 
X 

X 
X 
X 
X 

X 
X 

X 

X 
X X 

X 

X X 
X 
X 
X 
X 
X 
X 

X 
X 

X 
X 

X 
X 
X X 

"Electronic 
Development in 
45(10 ) , 1 995. 

2 83 

X 

X 
X 
X 

X 

X 
X 
X 

X 

X X 

X 
X 
X 

X 

Communications 
Af::ica", in FID 



APPENDIX 5 THE UGANDA TELEPHONE NETWORK EXISTING 
EXCHANGE AND TRUNK CAPACITY 

Source : UPTC aw l JICA. 199 3 Master plain s t u dy f or Te l e communi c ation 

Ne twork; progress Report. (Unpublished) 
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APPENDIX 6 DISTRIBUTION OF RADIO CALL STATIONS IN UGANDA 

KAM?~ .. ConIl'Oi Sta:.ot" 

B'NERE.'IIG.\ .. h Sl3\1en 
I(ONGE. .. Ax S!.I1IOt\ 

a . . i=\.Iodoo Cd Sl.ItICn 

I A I R 

" . 

'" GUlU 

O'~ 
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APPENDIX 7 USAGE CHARGES OF VARIOUS INTERNET 
SERVICE PROVIDERS IN UGANDA (AS OF 
JANUARY 1996) 

Starlight Communications (U) Ltd (StarCom ) 

E-mail only (unlimited usage) 

Shell Account 

SLIP/PPP Account 

Full IP 

The Infomail (U ) Limited 

Usage charges are: 
Monthly Duration 

Basic US$ 50 3 hours 

Premium US$ 120 8 hours 

Big Corporate US$ 25 0 20 hours 

Very big Corporate US$ 500 50 hours 

Infoma (U) Limited ( InfomaNET ) 

Quick start plan: 

Setup 

E-mail sending 

(per page) 

E-mail receiving 

(per page) 

Fax sending 

(per page) 

Subscription 

Security deposit 

US$ 30 

US$ 1 . 2 

US$ 0 . 70 

US$ 2.95 
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US$ 30 

US$ 50 

US$ 100 

Negotiable 

Setup Overtime 

US$ 50 US$ 20 

US$ 50 US$ 20 

US$ 120 US$ 15 

US$ 120 US$ 10 

Power user 
plan 

US $ 50 

U S $ 
1. 00 

U S $ 
0 . 40 

U S $ 
1. 95 

US$ 15 

US$ 50 



Transmail Ltd 

Usage charges: 

Traffic not exceeding 420 KB 

Traffic not exceeding 910 KB 

Note : 

US$ SO/month 

US$ lOa/month 

These charges exclude telephone charges , which the users 

have to pay for separately. There are also restrictions on 

the volume of data transferred , these restrictions vary 

from company to company, however details on this matter 

could not be obtained at the time of the study. 

Source : 

Musisi, C. 1996 . The Evolution of a home - grown Network . 
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APPENDIX 8 (A) SAMPLE OF A USERS' PROFILE (FROM THE 

SDI DATABASE ) 

Name of User 

Name of Institution 

Postal Address/Tel. No. 

E-mail Address 

Search expression 

Filled by Jane Asaba 

Upda t ed by 

Odogola . w. 

Kawanda Agr i cultural 

Research Institute. 

P.O.Box 7065, Kampala, Uganda. 

Tel.+26-41-567708 

5 : 732/1.432 

Farm Mechanization AGRIN 

Farm mechanization; Farm 

Power; Postharvest Technology 
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Date 

Date o f next 

update 

: 21/5/96 

21 / 8 / 96 

Date of update : 



APPENDIX 8(B) DISPLAY FORMAT OF THE SOl DATABASE 

"fDL ,MfN(411"f1an.e or Llse.r-, "J~)vl"",vl '~h , vt"C/ ' lIa lJle of rru.;1dut~ClO : " ,.030 , \':: 1 
JO,!lO) I"l'<l.:\ress. : • ,c30"v1"b) ~5"l)'II.re/" £. -jIliil Adc\res& : " , c3J , vL..r Seardl expret; 
Soi on ': ~ , c3C,,, 11')(30 ,2'l)/ 
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APPENDIX 8 ( C) AN EXAMPLE OF A SEARCH OUTPUT FROM 

THE AGRIN DATABASE 

..... ,...., -" 
1)\ I '" I ) 

0!JLil1llllll !1UUliH-'l" u f 'v irle pel 11I-:dP <.tlld lellglh uf vila-' c ui l i n~ [UI" UlJliUlU llI lui le r 
:- iel d in s ... eeL !:-,uL;!lu (T!JIHill-'d l)(1 \.dLds l .. (E ll ) . Oc-it t i, P.C;Emukol , W. 
i ~iillisLJ"Y o r :~gric\llLIIJ"e, r\d lll!-,{jjd (L'gdflda ) . Ndlllulullge Resl-'drciJ SLdLiu1I1. 
\firiis Lry u[ ':"gr i; . .:ullllt e , ~~(JIII1JiJ l d (I;gdjuiii) .. 
;';dlU~d1ri (rE,dfld'1 ! . "lJ " 2 i1].; 3 ref . ; SUlillilary (Ell) *\,1!!llll o llge ResP-o.l' c l! 
?,L dlilill, l-:dlll piJla \;"gd lld rl,l . 
.... GROVOc: : TPO;';r..:" RATATAS; CLTNRERS; (TTTINGS ; TRIALS; YIELDS ; l\-;ANDA ; 

EXPER.T\iENTS ; n:RER::;; SITE ?:\(T()RS . (En ) . 
IEII) . The e[[eeL ur )e ll t\Lh of vines (NV) ver heal' were studied \Jel ween 

Seplell\!;e( 1qf,~ dnd .Td;lfilldr~' i:; ,Ql <1L :';;-J!\d lldflgO \"driety Trial Celll!"e d,id 
Serere . :\l NaKahdllgo l.ulH=J' ) 11:::'1d i!lcl"ea~eu wilh increasing LVC: llUL 
decrl:::'a~ed rlS LVC exct:'. ..... u ..... d ,)0('111. At ::'erere tuber yield i ncreased as [null 

LVC 20,,111 Lu 3'icllI aflel- whid iL ,Jecreased . The !;ishesi. )iel<ls Wel e 
ulJlainl:-'.d [riilll L\..'C ')0;:111 i:t!ld ·Vir·1!! r:1t i~ctKr-IbalJgo dlid ~,erere reslJectively . 
LVC had nu ~iglli[ica{11. efrecl U II yield Lhough il posilively uuL 
illsiglli[i ci llll. ly c(}rn-'.ldLI-'.d wi th yield. Yield .... 'as significan tly affecled 
by lucaLiuII. TIIt:~l"e \'IdS dll iIl VI:::', f ' S~ re.liiLi(Jl1~hiv bet ..... 'ee!! lhe lI\l\Ilher ur 
de\- elu tJi iig tl dlf~ rs dIn! rindl L,ih-'r ," ield i:it hdr\-esl. As the number of 
ue\-eloving lula~rs illCl"ed!-:ied \",i l h jrH;rea~illg L\'C, Luller :leld UI::'CredSO-:u. 
TuLer :. ield ;1!( .. T~d~ .... d v.ii h i;ic r .... i1~.;iJ:g !!llmiJer u f plants per h€d.J:.l but 

'.-jur~ . . 

(3f,J credsed as frullI 4 vla!1L~/l1ei:iiJ. LVC 25- 31)cm pr·uduce.d high luIH:~:r ..... lli 1e 
le~s Lii;111 2S("iI] e.sLdbl isli<--'d ;;I(;!"!:~ sl o v.ly dIll! g ~j\ ' e poorer y ie l ds. 

( En! . 
AGRTS TR' ...... : NAQ100285. 

Prim.sull. cal .. · F01. S~c . sul).caL.· F02. 
iYlJl:'. uf ree ... : R. Ril:l.lev .... : 1-.lC. Lit . i nd.: V. 
L(JcilLiufl /dcce:-;;~ : N(1H1ulollge Librdry 

nC~74 

I lIsl-lecliu!1 allJ Assessillelil uf plan l dlnl Macliillery [or three led [(1vclori t-:'s 111 
L"gdlldd :F illd1 ReIJur t VululUe 2. (En) . Cdrl Bro Int erllational COllsulti l lg 
ElIgilH:~ers ami Pla ll ilers , Kdll!IJdla (UgalHli1) ; Ugallda Tea Gru .... ·ers Co r poraLiul1 , 
Kall1pa 1a (Cg<:Ultid ) . 
SPp i qq(). 13\: iJ . 

(E,,) . 
,,,RIS TR~ .. ... : NA9100288. 
Rec .slatu~ .. .. : N. 
Pl-1111.suh.caL .. : N20. 
Type \If rel: ... : ". 

Sec.sub.caL . : E14; E21 . 
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APPENDIX 8 (0 ) AN EXAMPLE OF A SEARCH OUTPUT FROM 

THE CARIN DATABASE 

Affiliation . .. . . 

Type of research . .... 

Record 2 
00013 
Loca l Record Numbe r . . 
Project Code ... ..... . 
starting Date . . ..... . 
Terminatio n Date .... . 
Exchange Language . .. . 

Date of Information .. 
Title ............... . 
and Agricultural 

Objectives ..... .. ... . 
assessing 

government policy 

global selective 

produce basic 

sector and 

category(Primary) .... 
E14 
AGROVOC Descr iptors .. 
/UGANDA/ 

Institution Name .. . .. 
Agr i cul t ure and 

Economics 
Institution Address .. 
Research Leader .... . . 

Speciality ... .. . 
Co- worker 1 . ... .... . . 

Speciality . . . . . . 
Co - worker 2 .. ....... . 

Speciali ty ..... . 
Co-worker 3 .. .. .. . .. . 

special ity . .. . . . 

Source of funds ..... . 
Type of research .... . 

Kawanda Agricultural Research Institute 

F 

UG 8 90 00 13 
UG 0 30 1 0 50013 
198908 
199009 
En 

198911 

Status .... ... .. ... . . . 

Duration .......... . . . 

An a nalytica l fr amework of Uganda food 

policies 
To establish a policy framework for 

agricultural policy objectives and 

instruments and develop a consultative 

strategy to allow Uga nda government to 

policy options for future agricultura l 

ecomornic development 
E10 Category (Seco ndary) .. 

/FOOD POLICIES/ /AGRICULTURAL POLICIES / 

/ ECONOMETRIC GROWTH/ 
Makerere University. Faculty of 

Fo restry. Department of Agricultural 

PO Box 7062 , KAMPALA (Uga nda) 

T 

08 

Vanegas, M. ; Birth '4 2 ; Nation. : NI 
/ AGRICULTURAL POLI CIES/ 
Mbowa, S . ; Birth ' 64 ; Nation. UG 
/ ECONOMICS / 
Kiiza , 8. ; Birth 165; Nation . UG 
/ MARKETING/ 
Bahiigwa, G. Nation.: UG 
/PRICES/ 

USAID 
F 
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A -
p -

APPENDIX 8 (E) FIELD SELECT TABLE (FST ) OF THE AGRIN 

DATABASE 

FST nallle: ,\ (; R. g 

Tn ITT Iflata exlractiun fOlilldL 

2 0 \.'2 
S 0 v8 
9 ( v91l 

1100 2 1II~1 , v1100 
1110 0 vlll0 
1110 2 1II~I,v111O 
1200 4 111111 , v 1200 
2100 2 ",~1 ,v2100 
2110 0 v2 11 0 
2110 2 ntIJl , v2iiO 
2200 , 111111 , v2200 ~ 

:'230 4 O/hl,v4230 
5800 2 III pu, v5800 ,v5R01 
5320 2 rupu,v5320 
7400 0 v7400 
9999 0 'ALL' 

InserL (after) IB - IlIserL (bdor·e) C - Challge li!le 
T - To~ 

i D - DeleLe lille 
! E - BoLtor" Previuus ~ge !~ - "e.xl. "age 

X - Ex i L lJ - NexL line 
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-\ 
P 

APPENDIX S(F) FIELD SELECT TABLE (FST ) OF THE CARIN 

DATABASE 

PST name: CARl'\ 

m ITT IDola I:'xt rd ct io/l [Druid t 

0 VO; 
:? 0 V02 
") 0 V(}1 

20 0 1'20 
7" _ 7 3 HPL ,V~!) 

:20 3 'IPL.I'26 
27 3 MPL,V~7 
':'0 0 V~O-* 

':'1 3 ';PL. \':'1 
.:.2 0 V42-* 
':' 3 0 \oWL, V':' 3 .' 
':'4 0 I"' , -.'. 

' ''101 " 

4;) ") 1~f?L I V45 
':'6 0 VM,-* 
:'7 3 HPL ,V.7 .. " r, 0 V4S""-':" 

If\~e!"l (aflerl 
Froev i UllS pd:5P.. 

'B Iliserl (l;~[ur~i I .. 
I " - :'iex l page 

C Chd llge 1 ine 
, - Tll ~ 

X - Exil 
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I
' D - Delele lille 

E - BollolII 
fJ - Next line 



APPENDIX 8 (G) WORKSHEET OF THE AGRORG DATABASE 

Lucii l jlJl I 

?(1I' 8 1Il Orgal!iza l i U Il 

Obj ecti ves 

r Ul\e L i Ulls 

"I - ~()di I:--
A - ,t!t! rip]t! 

R - RigilL j us l I S - Sil i rL 
<T~R> - Pt "eVi(ll IS! J - Next 

~(;ROR / 

29 4 

I [) - lJ .. deLe 
! ': - Ex i L 



APPENDIX S(H) WORKSHEET OF THE AGREXP DATABASE 

AGREXP Ed it Lllg \\101 ksliee L 

Qllol iricaLiulIs 

Subjeclfsl u[ St.'ecidliLdliull 

Lagudge (; uHl!J~Le ll !;t= 

P·1 - ~I)di [y 'I R - Ri s llt .. jll~L I S Shirl I~ - AdJ field <TAR> - ? i·evi(j u~, Nexl 
AGREX I 
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t D -_DeleLe 
X - c.All 

--~.--~ 

Ie - Cellter 



APPENDIX 8(1) FIELD SELECT TABLE 

AGREXP DAT.l\BASE 

PSi fur Trl\1t:!rteu File 

G \ ; 
\ I 

q A \. q 

III V II) 

11 vi 1 

A - In:-,erl (arLer) IB - I(l~er L ( oe[ure) 
? - Ptev iuus iM!;e I'i - ~exL jJilge 

C - Cliange line 
T - Tol-' 
X - hit 

296 

(FST ) OF THE 

FST Ii ii ll!!:::! : ..:..I;RE-XP 

I D - DeleLe line 
I E - BoLtom 
1J - Nex L l in e 



APPENDIX 8 (J ) FIELD SELECT TABLE (FST ) 

AGRORG DATABASE 

r.DT'T: Revl dce 

LU{:a L j U ll 

:"'ddress 

H~dd ur Orgdll i zaL iUII 

?itre!JL Orgdn iza t iull 

Gbj t>c L i ves 

r ; lIH": L i UIIS 

'i - 'I<)tli f ,. I R - Rishi jusl I S - ShiH 
A oIdd fieltl <TAll> - Previuus J - Nexl 

, [) - Delel e 
1 x - ExiL ,. 

AGROR ; 
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