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The mandate of the International Service for National Agricultural Research (ISNAR) is to assistdeveloping countries in bringing about lasting improvements in the performance oftheir nationalagricultural research systems and organizations. It does this by promoting appropriate agrirultural research policies, sustainable research institutions, and improved research management.ISNAR's services to national research are ultimately intended to benefit producers and consumers in developing countries and to safeguard the natural environment for future generations. 

ISNAR offers developing countries three types of service, supported by research and training: 

" For a limited number of counti ies, ISNAR establishes long-term, comprehensive partnershipsto support the development of sustainable national agricultural research systems and 
institutions. 

* For a wider range of countries, ISNAR gives support for strengthening specific policy and
management components within the research system or constituent entities. 

" For all developing countries, as well as the international development community and other
interested parties, ISNAR disseminates knowledge and information about national agricul
tural research. 

ISNAR was established in 1979 by the Consultative Group on International Agricultural
Research (CGIAR), on the basis of recommendations from an international task force. It began
operating at its headquarters in The Hague, The Netheriands, on September 1, 1980. 

ISNAR is a nonprofit, autonomous institute, international in chara,ter and apolitical in its management, staffing, and operations. It is financially supported by a number of the members
of the CGIAR, an informal group of donors that includes countries, development banks,
international organizations, and foundations. Of the 18 centers in the CGIAR system ofinternational centers, ISNAR Is the only one that focuses specifically on institutional develop.
ment within national agricultural research systems. 

E This publicationIs partof a projectentitled "ManagingScientific Informationin
TAb Agricultural Research Systems In Small Countries,"Jointly sponsored by theTA Technical CentreforAgriculturalandRural Cooperation(CTA) andISNAR 
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ISNAR Small-Country Project
 

In 1989, ISNAR began a global study of agri-
cultural research systems in small, low-In-

come devcloping countries with populations of 
fewer than five million people. Because of re-
source initations and the inherent constraint 
of size that restrict the scale of the research 
effort in these countries, their national agri-
cultural research systems (NARS) arc small 
often under 50 researchers. Nonetheless, 
these NARS have varied and complex tasks to 
perform In their respective countries. 

The major goals of this study are to identify the 
strategic role of NARS in small countries and to 
determ inc how essential research tasks can be 
carried out in small research systems. Several 

" To create and maintain a data base on 50 
small countries, containing Information on 
their agricultural research needs and na-
tional agricultural research systems. 

" To devise means of measurig and classi-
fying key factors related to agricultural re-
search so that the NARS of small countries 
can be analyzed and compared. Such factors 
include agroecological zones, the scale of 
research systems (e.g., human and financial 
resources, sizes and types of Institutes, 
types and quantity of local research pro-
grams), internal demand for technology, ex
ternal sources of information on new 
technologies, and linkages to those sources, 

" To identify suitable organizational models 
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cases are to be examined in depth, and for 
these, the study will assess the research capa
city and resources that are currently available 
or needed to conduct agricultural research. 
This is examined in light of their mandates 
under the agricultural development policy of 
their respective countries, as well as require
ments for conserving the country's natural 
resource base. 

The project is funded largely by the Italian 
Government with additional support from the 
Rockefeller Foundation, the Danish Interna
tional Development Agency (DANIDA), and the 
CTA (Technical Centre for Agricultural and Ru 
ral Cooperation, ACP-EC Lom6 Convention). 

Objectives 

for NARS, as well as mechanisms and stra
tegics for setting prioritles and allocating 
resources to research. 

' To evaluate national and regional research 
environments so as to help small countries 
exploit opportunities for acquiring new tech
nologies from outside. 

* To identify and assess mechanisms that en
able NARS to manage their links with policy
makers, local producers, and external 
sources of knowledge and technology. 

* To identify the skills needed by small
country research leaders to manage the al
ternative strategies open to them. 
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Project Activities
 

A Global Data Base on 
NARS in Small Countries 

F ily develoy'ng countries are included in a 
global data base on agricultural research 

needs and the state of the NARS. These 
countries have populations of less than five 
million (1980 census) and meet at least three 
of the following four criteria: 

" The economically active agricultural popula
tion is 20 percent or more of the total ecc-
nomically active population. 

" Per capita income is less than US$2,000 
(1980 Us constant dollars). 

" AgGDP per capita for the economically active 
agricultural population is less than 
US$2,000. 

" AgGDP is 20 percent or more of GDP. 

For each country, this information will be used 
to assess the national ciemand for research as 
well as existing national research capacity. The 
data base should provide crcss-country indi
cators of common constrantr,, options, and 
trends. 

Country Case Studies 

H onduras, Jamaica, Sierra Leone, Togo, 
Lesotho, Mauritius, and Fiji have been 

selected for in-depth study. The studies cover 
institutional development, research orga
nization and structure, external linkages, and 
information flows to the country. 

Regional Studies 

Regional studies will be conducted In parts 
of West Africa, the Caribbean, and the 

South Pacific. The goal of the regional studies 
is to assess research capacity in regions where 
6mall countries predominate. The regional 
studies will also Identify mechanisms and stra
tegies by which national systems can Increase 
their effectiveness and efficiency and gain ac
cess to the information and technology they
need. The studies will consider the division of 
labor between NARS in a regional context as 
well as the role of regional research organiza
tions and collaborative networks. 

Methods and Concepts
 

The ISNAR project will develop methods foranalyzing research needs and capacity in 
small countries. These will identify key issues 
and employ the following concepts: 

* Scale: the inherent research capacity of a 
national system: the combination ofa NARS's 
human and financial resources, knowledge 
base, and Infrastructure, 

• Scope: the institutional agenda of a NARS, 
the set of research topics and objectives to 
which it Is committed. Scope has two dimen-

sions: the range of research programs and
the level of sophistication of the research. 

•Technology Gradients and Information 
Flows: the varying intensities and levels of
complexity in technology generation among 
national systems and the network of nfor
mation exchange. An analysis of structure 
and levels of technology generation and 
transfer in a region Is crucial for guiding the 
flow of information to smaller research sys
tems. The study of gradients and flows also 
exarr!nes the capacity NARS must have in 
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place to have access to the technology and 
information they need. 

Linkages: linkages to institutions and sys-
terns outside the NARS itself. The study wld 
explore two key sets of linkages that are 

essential for the national agricultural re
search system, The first includes linkages to 
policymakers and to farmer knowledge sys
tems In the country. The second includes 
linkages to external sources of knowledge, 
technology, and resources. 

Managing Scientific Information
 

In collaboration with the CTA (TechnicalCentre for Agricultural and Rural Coopera-
tion, ACP-EC Lom6 Convention) and agricul-
tural research information speu.ci.kts from 
developing countries, a study Is underway to 
explore the management of scientific Informa-
tion In small research systems with limltec'. 
resources. 

Access to scientiflc Information that Is relevant 
to the development of objectives and appropri-
ate to the conditions of devcloping countries Is 
crucial for agricultural research systems. It Is 
particularly critical In small countries because 
the resources to do all the research that farm-
ers need arc not always available. The scope of 

research in a country can be Increased
through effective Information management. 
Information can also be used to supplement or 
replace some kinds of research, releasing 
scarce resources to be used for programs that 
must be conducted locally. 

NARS In small countries are often limited In 
their ability to Identify and receive the informa
tion they need to couiduct adaptive and re
source management resear-h. This study will 
assess and propose mechanisms for identify
ing and obtaining scientific information for 
research programs In small countries. It will 
then focus on mechvrnsms of managing this 
Information. 

Dissemination -f Results
 

Seminars/Workshops: Workshops are thekey to disseminating the results of this 
study. The first workshop, held In The Hague 
In January 1990, reviewed project methodol-
ogy and began Implementation of country and 
regional studies. When the main phase of the 
study Is complete, a global workshop of re-
search leaders from small developing countries 
will be held. At this workshop, the conclusions 
of the study will be validated and applied. 

Advisory Service and Training: In collabora-

tion with national and regional agricultural
research organizations, the methods devel
oped in the study will be used for strategic 
planning and to produce improved manage
ment techniques for small research systems. 

Pubilcations: The data base, case studies, and 
Issues papers will be published and made 
available to agricultural research managers, 
scientists, and development agencies con
cerned with agricultural growth and sustain
ability in developing countries. 
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Preface
 

The basic hypothesis underlying this study !a that research in small countries is different from 
research in large countries: in the way it is organized and managed, in the amount of resources 
available to it, and in its priorities and orientation. These differences suggest that the role of 
information services for research in small countries will also be different. 

In general, small developing countries do not have sufficient capacity In research to generate the 
knowledge and information that their agricultural sector requires. They must therefore rely on 
external institutions for much of their technology and information needs. This suggests that research 
systems in small countries must have the capacity in the system to scan, identify, evaluate, and 
acquire potential technologies or knowledge about them. Without it, they will be unable to obtain 
what they need. The issue for research managers is to determine what resources and efforts are 
required to build the capacity that their system needs. 

This case study is part of a joint ISNAR and CTA project entitled "Managing Scientific Information in 
Agricultural Research Systems in Small Developing Countries." Its objectives are to identify mecha
nisms and strategies that can be used by agricultural research systems in small developing countries 
to gain access to relevant scientific information. Foui case studies of national experiences in 
Mauritius, the Seychelles, Swaziland, and Trinidad and Tobago have been commissioned by the 
project. They provide a description and a basis for discussion of appreaches to supporting the 
information needs of agricultural research in each country. These will form the basis for further 
discussion with research managers and information specialists, and they will be incorporated into 
guidelines on how best to organize scientific information systems in small countries. 

This study Is not intended to be a prescription for information development in Swaziland: instead, it 
Is a study of information services in relation to the research system that they serve. The intention is 
to learn from Swazi experience and disseminate the lessons to a wider audience. At the same time,
major information Issues that need to be addressed by research managers and information specialists 
are raised and discussed. Any subsequent changes or modifications to the systems and services are 
for national staff to debate and Implement where appropriate. 
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Abstract 

This case study discusses the approaches used by the agricultural research system of Swazilanc 
to obtainl and mnanage scientific Inlformation. Information acess Isreviceed firelation to the dcnaifor information by the research system. the sources of Information that It has access to, and tli(
mechanisms used to actually obtain and manage the information. One thing that has a significani
Influence on the dcmand for information is the existence of two main types of agricultural productlor
systems, which rather neatly divides the agencies conducting agricultural research Into two mair 
groups. Channels for gaining access to Information are similarly divided - the private sector relic,
on Its own personal and commercial sources, while the public sector Is linked more closely to forma'
information mechanisms such as libraries and research networks. One significant conclusion of th(
paper relates to thevarious rolesand functions that information mechanisns have. Often thcdiffcreni
mechanism s compete to deliver the same information, and an Information system based on several
mechanisms, each delivering different Information, Is advocated. In this case, libraries need to assessthe Information available through research networks and other mechanisms, and then deliver the
Information that these oilier mechanisms cannot orovide. Access to locally produced Information is 
an area where libraries might have a comparative advantage. Other significant factors that are
discus,-;cd Include the regional context for Information services, participation in Information net
works, collaboration at the national level, the role of agricultural development projects, and the need 
for trained information personnel. 

R sum 

Ccite 6tude de cas analyse les approches u tillses par le syst~me de recherche agricole du Swaziland pour obtenir et grer linformation scientifique. La recherche agricole, et par cons6qucnt linformation 
nmcessalre, est consid6rablcment influcncce par l'existence de deux types principaux de syst'mcs
agricoles de production. Dc mIne,laccs A li'nformation rcflte cette division - le secteur prlvd
comptc stir ses propres sources personnelles et commerciales, tandis que Ic secteur public depend
plus 6troitement des mncanismes d'information plus conventlonnels tels quc les bibliothbques et lesr6scaux de recherche. Une conclusion importante de lMtudc de cas est 116c aux divers r6les et fonctions
des mdcantsines d'information. Les diffdrcnts ticanismes se font souvent concurrence pour donner 
la mmc information. Un systmc d'information bas6 sur diff6rents mdcanismes est recommand6,
chaque systnme ddlivrcralt des Informations diffdrentes. Dans cc cas, les blbliotht~qucs dolvent
cherchcr litnformation disponible par lc blais des rdscaux de recherche ct autrcs m6canismes pour
ensuite trasf6rer li'nformation qu'clles ne sont pas en mesure de donner. Lacs A l'informatlon
produlte localcmnent est un domalne dans lcquel les btbllothbques pourraient avolr un certain 
avantage. Parmi les autres 6l6nients importants analyses figurent le contexte reglonal des services
d'informaton, la participation aux r(scaux d'infornation, la collaboration au niveau national, le r6le
des projets de ddvcloppcment agricole ainsi que la n6cessit6 de disposer d'un personnel d'informatlon 
blen form6. 
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Resumen
 

Este estudlo de caso analiza el plantcamiento que el sistema de lnvestlgacl6n agricola del 
Swazilandia utiliza para obtener y manejar la informaci6n cicntflca. Esta informaci6n cs analizada 
y aetualizada con relac16n a la denianda de informac6n del sistema de investigaci6n, su acceso a las 
fuentes de informacion y los mecanismos quc utiliza para obtener y manejar dicha lnformaci6n. La 
exl-tencia dc dos tipos principales de sisternas de produccl6n tiene una influencia signtflcatlva en la 
dentanda de Informaci6n ya que claramente divide en dos grupos Importantes las agenclas que
conducen investigaci6n agrfcola. Aslinismo los canaics para tener cceso a la lnformaci6n estdn 
divididos en la misma forma -cl sector privado depende de si proplo personaly fuentes cornerciales,
mientras que cl sector pt'iblico estA inds vinculado a los mecanismos de Informaci6n forniales como 
bibliotecas y las redes de lnvcstigaci6n. Una conclusi6n Importaute refiere a los distintos roles y
funciones que tiene cada mecanismo de informaci6n. Frecuentemente los diferentes mecanismos 
estdn en competencia para proporcionar la misma informaci6n. El estudlo propone un sistema de 
informaci6n basado en varlos mecanismos, cada uno proporclonando diferente tipos de lxformac6n. 
En este caso, las bibliotecas deben evaluar la Informaci6n disponible a trav6s de las redes de 
investIgaei6n y otros mecanismos, y entonces proveer ]a Informaci6n que ellos no pueden obtener. 
El acceso a Informact6n generada localmente es una Area en ]a cual las bibliotecas podrian tener una 
ventaja comparativa. Otros factores Importantes que se discute incluyen el impacto del contexto 
regional para los serviclos de informact6n, la participaei6n en las redes de informaci6n, la 
colaboraci6n a nivel nacional, el rol de los proyectos de desarrollo agrfcola, y la necesidad de capacltar 
a personal fm el manejo de informacu6n. 
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ARD Agricultural Research Division (MOAC)
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DRP Department of Research and Planning (MOAC)
 
DVS Dvision of Veterinary Services (MOAC)
 
EPAS Economic Planning and Analysis Section (MOAC) 
FAO Food and Agriculture Organization of the United Nations 
IARC international agricultural research center
 
ICFR Institute for Commnercial Forestry Research (University of Natal)
 
ICRISAT International Crops Research Institute for the Semi-Arid Tropics
 
IFDC International Fertilizer Development Center
 
IITA International Institute of Tropical Agriculture 
ILCA International Livestock Centre for Africa 
ISNAR International Service for National Agricultural Research 
ITDL Individual Title Deed Land 
IUFRO International Union of Forestry Researcb Organizations 
IYSIS Inyoni Yami Swaziland Irrigation Scheme 
MOAC Ministry of Agriculture and Cooperatives 
NARS national agricultural research system(s) 
OFI Oxford Forestry Institute (United Kingdom) 
PPRI Plant Protection Research Institute (RSA) 
RSA Republic of South Africa 
SACCAR Southern African Centre for Cooperation in Agricultural Research 
SAD, Southern African Development Community (formerly the Southern African 

Development Coordination Conference [SADCCJ) 
SARCCUS Southern African Commission for the Conservation and Utilization of the Soil 
SCB Swaziland Cotton Board 
SNL Swazi Nation Land 
SNRC Swaziland National Research Council 
SSA Swaziland Sugar Association 
SSRU Social Science Research Unit (UNISWA) 
TCRI Tobacco and Cotton Research Institute (RSA) 
UNISWA University of Swaziland 
VDL Veterinary Diagnostic Laboratory (MOAC) 
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Agricultural Sector 
and Agricultural Research 

Swaziland is a small landlocked country ties of its large, influential neighbor on 
located in Southern Africa (see figure 1). three sides and the war-ravaged economy 
It borders the Republic of South Africa to on the fourth. The economy as a whole 
the south, west, and north, and Mozam- and the agricultural sector in particular 
bique to the east. Swaziland's economic have therefore developed many linkages 
and foreign policy has tended to be con- to South Africa. Examples of these con
servative, recognizing the economic reali- nections include the link between the na
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Figure 1. Map of Swaziland showing' agriculturalresearch system 



tional currency and the South African 
rand, Swaziland's membership in the 
Southern African Customs Union, major 
investments by South African companies 
in the Swazi private sector, and the im-
portance of South Africa as a source of 
tourists to Swaziland and as a market for 
many of Swaziland's export products. As 
a result, the economy has been relatively 
robust - the gross national product per 
capita (US$810 in 1990) is substantially 
above the regional average for southern 
Africa. 

Other than South Africa, the main ex-
ternal influence on Swaziland and its agri-
cultural research system is the regional 
Southern African Development Cominu-
nity (SADC) (formerly the Southern Afri-
can Development Coordination Confer-
ence [SADCC]) and Its Southern African 
Centre for Cooperation in Agricultural Re-
search (SACCAR). These organizations are 
made up of the so-called "front-line" 
states in the region and are Intended to 
offer alternati-'! economic and research 
links to Southern Africa through collabo-
ration. SACCAR's regional activities arc 
particularly important for agricultural re-
search and information in Swaziland. 

Agriculture plays an important role in the 
economy, both as a livelihood for large 
numbers of rural people and as a source 
of revenue from exports - mainly sugar, 
cotton, and wood pulp. The agricultural 
sector can be divided into two main sub-

sectors according to the dominant land 
tenure systems and production patterns. 
These will be shown later to have a signif
icant influence on the organization and 
research focus of the research system, 
and consequently the patterns ofInforma
tion needs and flows. 

The agricultural policy of the country is to 
intensify agricultural production among 
small-scale farmers on Swazi Nation Land 
(SNL), while recognizing also that the per
formance of large farms and plantations 
on Individual Title Deed Land (ITDL) is 
crucial to export growth and overall eco
nomic development. 

Agricultural systems in Swaziland can be 
classified accoraing to whether they are 
subsistence-based on SNL or commercial 
on ITDL. The clientele for research in each 
group is different, as are their purposes 
and crops. Thus, large companies on ITDL 
arelookingformaximumproductivityand 
income, whereas self-sufficlency is the 
goal for individual small farmers on SNL. 
These differences are reflected in the re
search programs of the different research 
institutes that work with each subsector. 
Commercial growers on ITDL tend to be 
served by private-sector companies, 
whereas subsistence farmers on SNL are 
served by the Ministry of Agriculture and 
Cooperatives (MOAC) and its Agricultural 
Research Division CARD). University re
search is a mixture of both, with SNL 
needs more dominant. 

Organization of Agricultural Research 

Agricultural research In Swaziland is 
carried out by both the public and private 
sectors. Table I lists the organizations 
involved, and figure 1 shows their loca-
tion. 

1. 	Angola. Botswana, Lesotho, Malawi, Mozam-
bique, Namibia, Swaziland. Tanzania, Zambia, 
and Zimbabwe. 

The Ministry of Agriculture and Coopera
tives carries out research through ARD, 
the Division of Veterinary Services (DVS), 
and the Economic Planning and Analysis 
Section (EPAS). The ARD is located at 
Malkerns in the center of the country, and 
it has experimental farms and experiment 
stations located in all of the agroclimatic 
zones of the country. Table 2 shows the 
qualifications and the distribution of ARD 
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Table 1. Organizations Involved In Agricultural Research, October 1991 

Organization Status 
Major 

programs Scientists 
Information 

Staff 

Agricultural Rea.:arch MOAC Crops 16 0 
Division Pastures 

Veterinary Diagnostic MOAC Animal health 1 0 
Laboratory 

Economic Planning MOAC Soclocconomics 3 0 
and Analysis Section 

Faculty of Agriculture University Crops 50* 2 
Livestock 

Sociocconomics 
Agroprocessing 

Faculty of Science University Soil erosion 1 0 
Social Science University Socloeconomics 0.5 1 

Research Unit 
Swaziland Sugar Commodity Sugarcane 3 0 

Association 
Inyoni Yaml Swaziland 

Irrigation Scheme 
Donor Project Sugarcane 

Citrus 
3 
I 

0 

Slimunyc Sugar Co Private Sector Sugarcane 4 0 
Mhlumc Sugar Co Private Sector Sugarcane 2 0 
Uboinbo Ranch Private Sector Sugarcane 1 0 
Swazican Private Sector Pineapples 1 0 
Usuthu Pulp Private Sector Forestry 4 0 
Shiselwini Forestry Co Private Sector Forestry 1 0 

Total 91.5 6 
*Research is not the main activity of university staff. 

staff by commodity or discipline. Companies in the private sector are ex
tremely active in research on major export

The major goals of the MOAC in crop pro- and cash crops, such as sugarcane, cit
duction are the achievement of national rus, and forestry - mainly adaptive and 
self-sufficiency in maize, the expansion of testing. 
fruit and vegetable production as a means 
of increasing rural income and improving Most of the sugar estates do their own 
nutrition, and the encouragement of site-specific agronomic and plant protec
small-farmer cash crops such as cotton tion research. These include the Royal 
and tobacco. Swazi Sugar Corporation, the Mhlume 

Sugar Company, Ubombo Ranch, and the 
Staff in the University of Swaziland (UNI- inyoni Yami Swaziland Irrigation Scheme. 
SWA) Faculty of Agriculture, Faculty of Together they employ 10 agronomists to 
Science, and Social Science Re'earch work on sugarcane. In addition, growers 
Unit (SSRU) also conduct agricultural and and millers provide funds to the Swazi
related research, although much of their land Sugar Association (SSA) to do re
time is devoted to teaching. Table 3 shows search and marketing on their behalf, 
the qualifications, and distribution ofstaff often in close cooperation with the South 
among different departments in the Fac- African Sugar Association. This research 
ulty of Agriculture. is carried out by SSA's extension service, 

which employs three agronomists. Repre
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Table 2. ARD Research Staff Allocations by Program, October 1991 
Section 

Cereals 
(includes tobacco section) 

Grain legumes 
Horticulture 
Pasture &animai nutrition 
Cotton 
Soclocconomics 
Crop protection 
Soil fertility & crop nutrition 
Biomctry 
Administration 

Total 

BSc MSc 

-

- 1 
- 1 
- 1 
1 1 
2* 1 
1 1 

- 1 
- -

- 1 
4 9 

PhD Total 

1 2 

- 1 
I1 

- I 
1 3 

- 3 
1 3 

- I 
- -

- 1 
3 16l 

'On study leave (one rural sociologist Is also seconded to ARD from EPAS). 

Table 3. 	 University of Swaziland Faculty of Agriculture Staff Allocations 

by Department, October 1991 
Department BSc MSc PhD Total 
Economics & Management 1 3 2 6 
Animal Production & Health 2 3 4 9 
Crop Production - 4 5 9 
Home Economics 7 1 8 
Land Use & Mechanization 1 6 1 8 
Education & Extension 1 5 2 8 
Adiinistratiun - - 2 2 

Total 5 28 17 50 
Note: Ten staff members are on study leave (3 BSc, 7 MSc}. 

sentatives of the estates gather each year carried out by five researchers in two 
at a meeting of the SSA extension commit- companies: Usuthu Pulp Company and 
tee to discuss and prioritize the SSA's the Shiselwini Forestry Company. 
research programs. Forestry research is 

Coordination of Agricdtural Research 

There is no formal coordination of re-
search activities among or between the 
various organizations. There are, how-
ever, informal arrangements among sci-
entists whereby research projects are 
undertaken Jointly by personnel from the 
Ministry of Agriculture and the Faculty of 
Agriculture. Within the Ministry of Agri-
culture there is some coordination be-

tween units: socioeconomists Vwth EPAS, 
for example, are seconded to ARD to work 
on research activities that involve rural 
sociology or other economic skills. 

In the past, there were arrangements for 
aifferent parastatal and even private-sec
tor organizations to centralize their re
search efforts within the ARD to build up 
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the critical mass that the country needs. 
Thus, Usuthu Pulp at one time had its 
researchers located at Malkerns Research 
Station along with ARD staff. In this case, 
the agreement has lapsed and the forestry 
researchers have their own site closer to 
the plantations where they do their work. 
For cotton, the Swaziland Cotton Board 
still has an agreement to fund some as-
pects of cotton research, and at least one 
researcher working within the ARD on 
cotton Is supported by the Board. 

In the private sector, the SSA is supported 
by all the major estates, and it carries out 

research on their behalf. There are exam
ples of cooperation between the associa
tion and staffofthe Faculty of Agricultu-e, 
and several students have projects involv
ing sugarcane. Each sugar company also 
carries out its own specific research for its 
own use. To ensure that the ministry 
knows what is going on, even though 
there is no coordination per se, the chief 
research officer of ARD is a member of the 
management or advisory committees of 
the SSA, and the cotton and forestry 
boards. In this way he is able to maintain 
an overview of what programs and activi
ties are in progress. 

Programs and Scope of Research 

The information given in this section on 
the scope of research is based on discus-
sions wlch research directors and manag-
ers. curren. documents and work plans, 
and data about current agricultural re-
search projects collected by the Swaziland 
CARIS Centre in 1989. This has been used 
to draw a broad picture of commodity 
emphasis both nationally and by institu
tion. 

Table 4 gives an analysis of the 1989 
research projects In the CARIS database, 
The overwhelming dominance of crop re-
search is demonstrated, especially in the 
ministry and the private sector. Most live-
stock, natural resource, and socioeco-
nomics research, by way of contrast, is 
done in the university. 

A further grouping of agricultural re-
search activities in this section is based 
on the characterization of research topics 
and technologies developed by Eyzaguirre 
(1991) (table 5). He suggests that coni-
modities can be grouped according to the 
way in which research. is conducted on 
them globally. These groupings also influ-
ence the flows of information for a specific 
crop. Thus, crops like beans, maize, and 
groundnuts fall into a group of "gl3bal 
staples," each of which is a major focus of 
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international, publicly funded research. 
Although the crops themselves are very 
different, patterns of information dissem
ination are similar. The producers of this 
information use widely available journals 
and publications as well as research and 
information networks to disseminate 
their results. 

This can be contrasted with cash crops 
like sugarcane, cotton, or tobacco which 
are traditionally grown for export, often on 
a large scale. Again, 4he crops are quite 
different, but the kinds of places where 
the information is likely to be available are 
similar. In this case, there is more Involve
ment byprivate-sector or parastatal agen
cies, a greater tendency towards adaptive 
information, and less availability overall 
of information through published 
sources. Instead, greater use is made of 
personal and trade contracts for sharing 
techniLal information. 

This breakdown of research domains fa
cilitates the assessment of information 
sources and flows. It is also useful for 
categorizing current programs of research 
so that the links between research efforts 
and information sources can be made 
more explicit. 



Table 4. Percent Distribution of Projects by CARIS Subject Category
Code, 1989-1990 

CARIS 
Subject Category University 

Plant Science and Production 
Agronomy 
Genetics and Breeding 
Physiology &Taxonomy 

Plant Protection 

Pests 

Diseases 

Misc. Disorders 

Weed Control 


Livestock 
Fisheries 
Forestry 

Natural Resources 
Engineering 
Soils 
Processing 
Economics 
Human Nutrition 
Postharvest Technology 
Others 

Total Projects 

Source: SACCAR (1990). 

Global Staples 

25.0 
(15.6) 

(9.4) 
(2.2) 
9.4 

-
(3.2) 
(3.1) 
(3.1) 
21.9 
-

-

3.1 
3,1 
6.2 

-

12.5 
3.1 

15.7 
32.0 

Research on major staple crops in Swazi-
land is undertaken by both the ARD and 
the Department of Crop Production of the 
Faculty of Agriculture in the University of 
Swaziland. The major staples with which 
ARD deals are divided into cereals (maize, 
sorghum, millet, and wheat) and grain 
legumes (beans, cowpeas, groundnuts, 
and jugo beans). Research on these corn-
modities is carried out for both subsis-
tence and commercial farmers. Both 
on-station and on-farm research is un-
dertaken by ARD; UNISWA does not do field 
research. 

Traditional Export Cropa 

Sugar is the country's most important 
export commodity, accounting for approx
imately 30% of the value of all exports. 
Although production continues to rise, its 
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All 
MOAC Others Institutions 

76.1 78.4 62.6 
(67.4) (75.7) (55.6) 

(6.5) - (5.2) 
(2.7) (1.8) 
11.0 13.5 11.3 
(6.6) (8.1) (6.1) 
(4.41 - (2.6) 
- (2.7) (0.9) 
- (2.7) (1.7) 
4.3 - 7.8 

- -

- 2.7 0.9 
- - 0.9 
- 2.7 1.7 
4,3 - 3.5 

- - -

4.3 2.7 6,1 
- - 0.9 
- -
- - 4.3 

46.0 37.0 115.0 

share of total export value is declining 
slowly as other exports increase in value. 
In addition to the industry-wide research 
conducted by the SSA, each estate has 
agronomists on its staff who do research 
for the estate's own use. 

Cotton research is conducted at the 
Lowveld Experiment Station of the ARD. 
This research is a joint effort by ARD and 
the Swaziland Cotton Board (SCB) and is 
focused on cotton breeding and entomol
ogy. The SCB raises funds through a levy 
on producers, which is used to pay for 
some operational costs of the research 
the Ministry of Agriculture provides facil
ities and staff. As a result ofstaffing prob
lems, however, the SCB is likely to employ 
its own breeder to work with ministry 
staff. 

The cotton breeding program has experi
enced problems with staff turnover and no 



fable 5. Categories of Research Topics and Subjects 

Global Staple Traditional Export Mnor Food Crop 
High-Input, Non-

traditional Export Livestock 
Socioeconomics & 

Rural Enegi I 
NaturalResource 

Management 
Bananas 
Beans 
Cassava 
Cowpeas 
Groundnuts 
Maize 
Potatoes 
Pulses 
Rice 
Sorghum 
Soya 
Wheat 

Cashew nuts 
Cinnamon 
Clove; 
Cocoa 
Coconuts 
Coffee 
Cotton 
Oil palm 
Rubber 
Sisal 
Sugar 
Tea 
Tobacco 

Apples Asparagus 
Barley Broccoli 
Breadfruit Brussels sprout. 
Broad & mung beans Cardamom 
Cabbage Citrus 
Carrots Flowers/ 
Castor beans ornamnentals 
Chick peas Fruits 
Citrus fruits Ginger
Date palms Grapes
Figs Grapefruit
Fruits (local use) High-value 
Garlic vegetables 

SMALL RUMINAW 
Goats 
Sheep 

LARGE ANIMALS: 
Cattle 
Horses 
Camels 
Donkeys 

POULTrs/swME 
Chickens 
Ducks 

S: Farm production & 
management 

Farm structures 
Farming systems 

research 
Marketing research 
Postharvest and 

storage 
Machinery/tools/ 

power Irrigation 
Rural engineering 

Agroforestry 
Fisheries (fresh

water/marine) 
Forestry 
Pests. diseases, 

weed control and 
management 

Plant genetic 
resources 

Range/pasture 
management 

Seed technology 
Soft 

Leutils 
Melons 
Millet (Elusine, 

Dlgl tara) 
Mustard (seed) 
Nectarines 
Oats 
Okra 
Onions 
Pandanus 
Peas (gaiden-) 
Pears 
Peppers 
Pigeon peas 
Plantain 

do,, ba 
Kava 
Mangoes 
Papaya 
Passionfrult 
Peaches 
Pineapples 
Plums 
Pyrethrum 
Quinquina 
Ramle (textile 

fiber) 
Sour sop 
Strawberries 
Sunflowers 

Turkeys
Swine 

Animal traction 
Dairy technology
Diseases and pests 
Husbandry and 

management 
Nutrition/fodder/ 

forage 
Zootechnology 

(fertility/erotion/
conservation) 

Irrigation/water 
management 

Radishes Vanilla 
Safflower (oilseed) Ylang-Ylang 
Sesame 
Soya 
Sunflowers 
Sweet potatoes 
Swiss chprd 
Taro tWanthosoma, 

Colocassla) 
Tomatoes 
Triticale 
Turnips 
Vegetables (local use)Yams (Dioscorea} 



new varieties have been released since 
1979. The current priority is to develop 
cotton cultivars suited to local conditions 
that are high yielding, have a long staple 
length, and are disease-resistant. Staple 
length has been a recurring problem as 
the current variety no longer meets the 
requirements of the South African mar-
ket. Cotton research is done in close col-
laboration with the Tobacco and Cotton 
Research Institute (TCRI] in South Africa. 
TCRI has provided germplasm for testing
and supervision for research while local 
staff are unavailable, 

The entomology program for cotton is in-
tended to provide farmers with effective, 
safe, and practical recommendations for 
the control of cotton pests. Emphasis is 
on reducing the costs of control while 
maintainnig its effectiveness. Most work 
is focused on evaluation of sprayers, vari
etal screening for insect resistance, stud-
ies of American bollworm biology and 
behavior, and screening and evaluating 
commercial insecticides before they are 
released to farmers. 

Nontraditional Export Crops 

Pineapples are cultivated commercially 
lor canning and export, as well as for local 
consumption. Swazican employs an 
agronomist who used to manage a small 
research program. As a result of a recent 
policy change, little research is now con-
ducted by the company. Instead, supplier
companies are provided with land and 
facilities on the estate to demonstrate 
their products, and this "research" is used 
as the basis for decision making on such 
things as pesticides and fertilizers. Most 
information on pineapples, especially for 
varietal choice, is obtained from the Re-
public of South Africa. 

Citrus fruit is grown by estates at 
Tabankulu, Tambuti, and on the Inyoni
Yami Swaziland Irrigation Scheme. Most 
information on citrus Is obtained from 
South Africa, Zimbabwe, or Malawi; some 
research on citrus diseases and control is 

conducted at Inyoni Yami. 

Livestock 

Research on livestock has received rela
tively little attention, especially when the 
major role of cattle in the country is con
sidered. Both the Faculty of Agriculture 
and MOAC do some research in conjunc
tion with the Natural Resource Institute 
in the UK. Most livestock research in the 
ministry is in the Department of Veteri
nary Services (DVS), which has programs 
in cattle breeding and improvement, 
range management, and animal health. In 
ARD there is a pasture and nutrition sec
tion which evaluates grasses, legumes, 
browse, and other fodder crops for local 
suitability. 

Socioeconomics and Engineering 

Although the ministry has some capacity 
in socioeconomlcs and food technology 
research, most work is in the university's 
Social Science Research Unit and the Fac
ulty of Agriculture's Department of Home 
Economics. Food technotogy and food se
curity, especially at the household level, 
are their main interest. The USAID-sup
ported Cropping Systems Project at ARD 
had a major focus on socioeconomics and 
farming systems, and the division em
ployed three individuals in this area. Two 
of them are presently out of the country 
for further training. At ministry head
quarters, the Economic Planning and 
Analysis Section has four rural sociolo
gists, one, who works mainly on impact 
studies in agriculture, irrigation, and 
rural development projects, is attached to 
the ARD, Private-sector companies rely on 
sources outside the country, mainly
South Africa, for agroindustrial and tech
nological research. 

NaturalResource Management 

Commercial forestry (for wood pulp) com
prises about 7% of Swazi land area and 
accounts for approximately 25% of the 
value of Swaziland's exports. All forestry 
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research is conducted by the private sec-
tor, notably the Usuthu Pulp Company 
and the Shiselweni Forestry Company. 
The Usuthu Company manages about 
half of the land under forestry and does 
most of the research. Research at Usuthu 
began in 1969 and is focused on fast-
growing conifers, mainly for pulp. It is 
characterized by a strong emphasis on 
fleldwork. Research programs cover tree 
improvement (breeding), site improve-
ment, plant protection, and site classifl-
cation. Contracting or collaborating with 
other research institutes is a major fea-
ture of the research, particularly with 
Usuthu's parent company in South Africa 
and other institutions in South Africa and 
the UK. 

Research at Shiselweni Forestry Com-
pany (SFC) is concentrated on areas that 
will directly benefit the company. It draws 
on results from the whole region. The 
principal areas of research cai be 
grouped under three main headings: pro-
venance research on timber species, re-

search on oil-bearing species, and seed 
production. 

There is no research on fisheries in the 
country at present, although the potential 
for both fisheries and aquaculture will be 
investigated through a number of base
line surveys during the current develop
ment plan period (1991/92-1993/94). 

Land degradation and erosion are serious 
problems, especially as a result of over
grazing. Current research is centered in 
the Faculty of Science at the university 
where the European Economic Commu
nity is funding a three-year collaborative 
project with Silsoe College in the UK and 
the University of Munster in Germany. 
This is intended to generate basic infor
mation about the status of soils an,, soil 
erosion in Swaziland with the objective of 
generating recommendations on soil con
servation. There is also some work in the 
Animal Production Division of the minis
try on rangeland degradation due to live
stock and overgrazing. 

Management of Scientific Information
 

Three main aspects of information flow 
and managcment can be expected to have 
a strong influence on the way in which 
Information is accessed and managed in 
small countries. These are the demand for 
information from research, the potential 

sources of needed information, and the 
mechanisms that managers use to iden
tify and acquire it. This approach and the 
concepts underlying it are discussed in 
more detail by Ballantyne (199 1). 

Demand for Research Information 

Managers of research respond to their and discusses some of the factors associ
staffs information demands by providing ated with the research system itself that 
information services and facilitating influence the shape and nature of the 
scientists' contacts with one another. This demands. 
section assesses the demand for agricul
tural research information in Swaziland 
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Swazi Production Systems 

Swazi Nation Land is farmed by small 
farmers whose main crops are maize, 
beans, sorghum, vegetables, cotton, and 
tobacco. Cotton and tobacco are the tra-
ditional cash crops for export. Vegetables 
to supply local markets are increasingly 
seen as potential commercial options for 
these farmers. Livestock. particularly cat-
tie, sheep, and goats, are widely raised. 
The main problems in this sector are live-
stock diseases, the need for improved pas-
ture, and land degradation and erosion 
caused by overgrazing. 

On Individual Title Deed Land, the focus 
is on large-scale commercial farming of 
cash crops for export, particularly sugar-
cane. pineapples, citrus fruit, and forest 
products. Large ranches also raise live-
stock on a comr ercial basis. 

The characteristics of the crops and live-
stock, and their uses, have a major impact 
on the information requirements of re-
searchers working in these sectors. Re-
search for the large numbers of small 
farmers in the SNL is concerned with im-
proved varieties and agronomic practices 
for staple crops, as well as information 
about other income-generating crops or 
enterprises. For cattle-rearing, ap
proaches are needed that will improve the 
animals and their productivity and take 
into account the traditional attitudes of 
Swazis who regard cattle as a sign of 
wealth and status. Most problems are 
location-specific, and the amount of really 
useful information that can be obtained 
from outside Swaziland is limited. 

The situation on the ITDL is almost the 
reverse. Although there is an element of 
local adaptation and research, most of the 
technologies and methods are brought 
into the country from outside soulrces, 
without major research by Swazi compri-
nies. There is almost no need for research 
on socioeconomics and rural sociology, 
and the focus is agronomic and oriented 
towards large-scale production. The most 

useful information is available from 
within the industry, mostly from abroad, 
and it circulates through personal and 
technical contacts. 

CollaborativeResearch 

One distingut,.ing characteristic of agri
cultural resecr;c-i in Swaziland is the de
gree to which research institutious in the 
country work with external partners, es
pecially those located abroad. This collab
oration is exemplified by ARD, many of 
whose programs involve extensive partic
ipation in regional and international trials 
of promising new varieties, mostly organ
ized through research networks. Private
'iector companies, on the other hand, tend 
to work directly with specific institutions. 

"lhe underlying assumption is that for 
most research problems in Swaziland, 
there is little or no useful data avaliable 
in the country, md the best way to gen
erate the needeL information is by adapt
ing external knowledge to local condi
tions. This external collaboration is not 
matched by similar levels of formal collab
oration between in-country institutions, 
except in specific areas such as sugar 
where the different estates work together 
and with their association. 

The strong contacts that develop between 
local researchers and their external coun
terparts during this collaborative work 
means that researchers have little use for 
other sources or avenues of information, 
unless they provide something that the 
network or contact institutions cannot. 
The patterns of national research demand 
may be created or influenced by the exter
nal collaborators themselves, who "push" 
or "pull" research activities in certain di
rections and towards certain sources of 
information. Thus, the demand created by 
a collaborative research activity rarely ex
ceeds the capacity of the network or other 
external partner to satisfy it, and local 
information services that should support 
national scientists may find themselves 
sidelined or replaced. 
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Local information mechanisms can inter-
vene in the one important area where 
information demands are not currently 
being satisfied by collaborative activities 
- they canl provide researchers with ac-
cess to local information if it exists. The 
greatest weakness of research networks 
and foreign institutes, and therefore, the 
greatest potential strength of local mech-
anisms, such as libraries, is the ability to 
provide access to locally generated infor-
mation. 

Cropp rtg or Farming 
Systems Research 

Since 1981, the ARD, with USAID assis-
tance, has used a cropping systems ap-
proach in their research. This is 
characterized by an awareness of and at-
tention to on-farm conditions and in-
volves multidisciplinary teams and a 
greater role for research staff in socioeco-
nomic disciplines. This new approach has 
required Swazi researchers to learn new 
methods and techniques, and this de-
mand has been satisfied through foreign
training and technical assistance. 

Two main features of cropping systems 
research that influence the demand for 
information are the emphasis on location-
specific, on-farm data and the systems 
approach, which looks at agricultural en-
terprises in their entirety, moving beyond 
agronomy or livestock towards house-
holds and their activities. Most of these 
data are collected in the field, and rela-
tively little comes from other national 
sources. There is, however, a large de-
mand for background socioeconomic data 
on population, income, and land use, for 
example, but these data are especially 
difficult to locate. It has been suggested 
that the data were niever collected or, once 
collected, it has not been analyzed and 
made available. The problem is exacer-
bated by the involvement in data collec-
tion of nonagricultural government 
,:iinistries and departments with which 
agricultural researchers have few con. 
tacts. 
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Division ofResearch Responsibilities 

In part because of the clear division of the 
agricultural sector into two subsectors -
SNL and ITDL - the research system also 
shows a division of effort across research 
commodities and client groups. The uni
versity, probably because of its broad 
scope, is the exception to this. Thus, SNL 
problems are dealt with by the ARD in the 
Ministry ofAgriculture, and ITDL research 
is done by the private sector. 

Demand for information, therefore, can 
also be split between the two 'roups. 
There is relatively little demand Lmong
private companies for research informa
tion on staple crops, small-scale cattle
rearing, or other problems faced by SNL 
farrmers. The reverse is true for private
sector commodities such as sugarcane. 
However, there is an element of research 
system coordination or management in 
the MOAC which needs to know what the 
private sector is doing, but probably not 
in much technical or scientific detail. 

Staff Turnover and Continuity 

One problem that faces any small re
search group with broad responsibilities 
is to ensure that a sufficient critical mass 
of staff is available to work in each priority 
area. In a country such as Swaziland 
where research personnel are relatively 
few, it has sometimes been difficult to 
maintain continuity of effort. The prime 
example in the past 10 years has been 
cotton breeding. Each time a person has 
been selected for training, he or she is lost 
to the program either through promotion 
or by leaving the research system. This 
has forced the country to rely on external 
technical assistance, and the Cotton 
Board presently employs its own breeder 
alongside the ministry person to ensure 
that the program is not tied to one person 
again in the future. During this period, 
there have been times when little or no 
cotton breeding was done, and informa
tion available for growers was substan
tially reduced. 



Kinds ofResearch 

University research has been classified by 
a ministry researcher as "academic," corn-
pared to the ministry's "applied" focus. 
The academic aspect probably results 
from the predominance of student pro-
jects, many of which are designed to sat-
isfy academic requirements rather than to 
serve farmers' needs. Much of the infor

mation required for this work, because it 
is not farmer oriented, can be obtained 
from traditional information sources such 
as textbooks and journals that explicitly 
cater to this market. This academic focus 
will change as departmental projects in
volving joint action by staff and students 
within the Faculty of Agriculture become 
the norm. 

Mechanisms to Acquire Information 

In this section, the mechanisms used in 
Swaziland to access scientific information 
are described and discussed in relation to 
the agricultural research system and its 
demands for information. These mecha-
nisms include libraries and information 
centers, information networks, research 
networks, and personal contacts. 

Libraries and Information Centers 

Few institutions have functioning librar-
ies. The Ministry of Agriculture has a 
library at its headquarters in Mbabane 
which houses some reports, materials 
from the United Nations Food and Agri-
culture Organization (FAO), and some 
books. The collections of documents scat-
tered throughout the ministry's offices are 
often more comprehensive than the col-
lection in the library - hopefully some 
will find their way to the library. 

A major drawback in the miristry libraries 
is the lack of trained librarians or other 
information staff who can organize and 
disseminate the wealth of information in 
the ministry. There is also a lack of atten-
tion and commitment to information on 
the part of management in the ministry; 
libraries do not have any budget alloca-
tions and must survive on donations. 

The DVS has a small library, which is 
really a large bookcase, with rather old 
publications on veterinary science. There 
has been a recent request to the Faculty 
ofAgriculture for library personnel to help 

organize this library, and improvements 
are expected in the near future. 

The ARD library at Malkerns Research 
Station is small but contains a surpris
ingly extensive collection of research re
ports prodaced by the ARD staff, as well 
as some journals, reports from other re
search organizations, a-d books. This col
lection is strong on reports and 
publications from research institutions 
outside Swaziland, and some back-runs 
ofjournals are extensive and probably the 
longest in the country. However, there are 
few current journal subscriptions. There 
is also a small library at the Lowveld 
Experimental Station. It is focused on 
cotton (especially breeding, entomology, 
and pest control) but is rather old and 
outdated. 

The university's Faculty of Agriculture 
maintains a library to support the learn
ing, teaching, research, and extension ac
tivities of six departments of the faculty, 
namely, Animal Production, Crop Produc
tion, Agricultural Education and Exten
sion, Agricultural Economics and 
Management, Home Economics, and 
Land Use and Mechanization. It has the 
usual books and journals and also a spe
cial collection of reports and publications 
produced within Swaziland as well as 
publications on agriculture from within 
the region. 

Each library has its own users, although 
some serve a wider community than is 
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apparent from the mandates of their par-
ent organizations. Many researchers anid 
agronomists from -itherresearch agencies 
in the country use the resources and ser-
vices of the faculty's library. This is partly
because most of them were once students 
at the faculty and have maintained their 
contacts, but it is also because there are 
few other information centers or libraries 
in other organizations, 

Outside of the ministry and the univer-
sity, there are almost no libraries or infor-
mation centers in organizations that 
conduct agricultural research. For access 
to literature and documents, their re-
search staff rely on their own personal 
contacts, research networks, small insti-
tutional collections of documents which 
are usually old and unorganized, and the 
library of the facultq itself. 

Information Networks 

The lack of any infrastructure for organ-
ized information in the country, together 
with the low priority given to information, 
means that Swaziland is not an active 
participant in many international or re-
gional agricultural information networks. 
For Swaziland to be able to participate 
effectively, there is a critical need to create 
a climate that would allow for such par-
ticipation and to build local capacity n 
the MOAC libraries. This would requirc 
facilities, trained personnel, and regular 
budget allocations. 

Since the early 1980s, there has been talk 
of one of the libraries becoming the center 
for the International Information System 
for the Agricultural Scic.,ces (AGRIS) and 
another to be the CARIS center. These 
activities have had to wait for support and 
interest within the Ministry of Agricul-
ture, which is the official contact point for 
FAO programs in the country. There are 
indications that the ministry is beginning 
to recognize the need for effective manage-
ment of its documentation, and some Ini-
tial contacts have been made with FAO to 
investigate their support for a project to 

strengthen their central library and infor
mation facilities and perhaps to make 
more use of the services and activities 
associated with AGRIS. 

In 1989, the university library, with sup
port from SACCAR and the Technical Cen
tre for Agricultural and Rui'al Cooperation 
(CTA), began to collect data on current 
agricultural research projects for input to 
CARIS. This proved to De a useful exercise 
which facilitated some of the data collec
t-on and analysis for this study; however, 
it needs to be updated. Perhaps the FAO 
project will generate further activities and 
resources in this direction. 

Cullaborationamong 
InformationCenters 

There has been no formal collaboration 
among the libraries and information cen
ters involved in agriculture. The 
university's library is involved in an inter
library-loan scheme administered by the 
state library in South Africa, which allows 
users to gain access to documents held by 
participating libraries throughout the re
gion. However, the system for cooperation 
within the country does not function as 
well as the scheme, which involves out
side institutions. This can be attributed to 
the lack of trained personnel in the vari
ous Swazi libraries and information cen
ters who would be able to administer such 
a scheme. 

Information personnel in the country are 
involved in various types of informal col
laboration, and proposals from FAQ for 
increased collaboration are under active 
discussion. Closer collaboration between 
the libraries within the ministry is antici
pated, and better contacts between the 
libraries of ARD at Malkerns Research 
Station and the university's Faculty of 
Agriculture at Luyengo will receive high 
priority. Their close physical proximity 
and concentration of researchers should 
be a positive feature, and there are many
opportunities for greater resource sharing
that could build upon the differing but 
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complementary resources, services, and 
expertise at each locatior,. 

Research Networks 

Agricultural researchers, especially in 
ARD, collaborate with many regional and 
international research networks, The 
benefits of network participation are rec-
ognized and welcomed by Swazi research-
ers and managers, such that most re-
searchers in ARD are members of at least 
one research network dealing with their 
interests. Participation in these networks 
usually requires Swazi research staff to 
become involved in testing crop varieties 
for a network under iocal conditions. Staff 
also have opportunities to attend semi
nars, workshops, and coordination meet-
ings and to gu on study tours. This is 
extremely useful for making contacts with 
peers and experts in the field, as well as 
for obtaining scientific information and 
technical know-how. However, the de-
mands on limited staff time can be a 
problem for research managers. 

Another benefit from network participa-
tion is the information dissemination that 
is associated with networks. Most net-
works produce a newsletter or a journal, 
while many offer current-awareness and 
alerting services. Some offer document 
delivery and photocopy services from an 
associated information unit, located at an 
international agricultural research center 
such as the Internation-l Livestock Cen-
tre for Africa (ILCA) in Ethiopia. Active 
network participation means that Swazi 
researchers have access to colleagues and 
peers who are researching similar prob
lems, they have contacts with leading ex-
perts in the field, and they can receive the 
products of formal information services. 
All of these sources, if effectively used, can 
ensure that national research is well in-
formed without substantial national in-
vestments in time, rcsources, or 
information servlmes. 

The ARD is the national contact point for 
most of the regional networks associated 

with SACCAR, and it is represented on the 
steering committees of each one. These 
include regional networks on maize, 
groundnuts, cowpeas, sorghum, beans, 
and vegetables (which also involve inter
national agricultural research centers), 
the SADC legional gene bank in Zambia, 
as well as other networks such as the 
Pastures Network for Eastern and South
ern Africa (PANESA). The latter is based at 
ILCA and it increases the range and diver
sity of contacts that Swazi participants 
can make. Through these contacts, Swazi 
researchers have become acquainted with 
research in the region, as well as research 
further afield at international centers and 
in other regions. 

In addition to these networks, Swazi re
searchers participate in the activities of 
the Southern African Commission for the 
Conservation and Utilization of the Soil 
(SARCCUS). This is based in South Africa 
but covers a number of countries 
throughout the region. It operates differ
ently from the SACCAR networks, but it 
offers Swazi researchers similar access to 
resources and expertise, mainly in South 
African research institutes. SARCCUS is 
used by Swazi researchers to obtain as
sistance on a wider range of crops, such 
as the export crops that are not covered 
by the SACCAR networks. SARCCUS is es
pccially useful for crops such as cotton, 
tobacco, and sugarcane, which are im
portant subiects of research in South Af
rica where production conditions are 
similar to Swaziland. 

Personal Contacts 

Informal communication among individ
ual scientists is widely practiced in Swa
ziland. Researchers get a lot of 
information through this mechanism, not 
only within the country but also from 
outside the country from scientists in the 
Southern African Region. Most of this in
formation is individualized so it is only 
used by those who request it and it is kept 
in personal collections or libraries. Such 
information is not shared with other sci
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entists who may need it, unless they per-
haps know the individual concerned. 

Donor projects such as the USAID Crop-
ping Systems Project in ARD can be pow-
erful tools for creating networks of 
personal contacts between Swazi and for-
eign resear-hers. A project brings in vis-
iting scientists and experts and provides 
overseas educational opportunities to 
Swazi scientists. These situations have 
allowed Swazi researchcrs to make their 
own networks and to use them for ARD's 
benefit. However, once a pioject is fin-
ished, as memories of past education 
fade, and without any recurring contacts 
to maintain the link, ARD staff must seek 
other sources for their information needs 
- research networks increasingly seem to 
be serving this function. 

Information Technoiogy 

Until recently (November 1991), when 
Swaziland received a CTA/SACCAR CD-
ROM project, there was almost no use of 
computers and new information technol
ogles in agricultural information centers 
and libraries. Since then, the Faculty of 
Agriculture at the university has been 
able to retrieve information from a num
her of international agricultural 
databases such as CAB Abstracts, AGRIS, 
and TROPAG. The university has publi
cized the availability of these services to 
researchers in the ARD and elsewhere, 
and it is hoped that these resources rep
resent a facility that can be shared with 
interested organizations. 

Irformation Sources and Flows 

On a global level, knowledge and infor-
mation flows for individual commodities 
or research domains vary, and the use 
and effectiveness of each mechanism for 
getting access to information differs be-
tween crops and domains. Choosing the 
appropriate blend of mechanisms and ap-
proaches is a critical component of infor-
mation delivery in Swaziland and must 
take account of existing information 
sources and flows. 

The categorization of technologies devel-
oped by Eyzaguirre (199 1) and illustrated 
above in table 5 is a useful framework for 
assessing these flows; it will be used for 
the following discussion. As was noted 
earlier, commodities can be grouped ac-
cording to the way in which research is 
conducted on them globally, and these 
groupings influence the flows of informa-
tion for a specific crop. This section de-
scribes the different sources and suppli
ers of inform ation that are presently used 
by the research system in Swaziland and 
discusses their role in relation to the re-
search system's demand for information. 

Global Staples 

Information for rcsearch on maize, beans, 
cowpeas, groundnuts, and sorghum is 
obtained from traditional sources such as 
books, journals, reports, and conference 
papers stored in the libraries. Addition
ally, Swazi researchers participate in the 
regional research networks coordinated 
by the international research centers. 
CIMMYT, 1ITA, IC.AISAT, and CIAT. Informa
tion on these crops is therefore relatively 
easy to identify and locate; information 
management problems are more associ
ated with selectivity to ensure that this 
large quantity of available literature can 
be sorted into manageable chunks. The 
information from the networks poses an 
additional problem - ensuring that what 
an individual receives is stored and made 
available to others in the institute or the 
country as necessary. 

Traditional Export Crops 

Sugar research depends largely on the 
Republic of South Africa for information, 
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and researchers in the sugar industry 
work closely with scientists in South Af-
ric. Since most research on sugarcane is 
adaptive, the close links with South Afri-
can researchers and institutes ensure 
that upstream research results are acct.,-
sible. Personal and trade contacts also 
play a major role, especially since institu
tional linkages are reduced by commercial 
competition. Membership in professional 
associations such as the South African 
Sugar ALsociation is valued for the con-
tacts it afttrds, especially through the 
technical and professional meetings and 
the journal that it sponsors. 

As with sugarcane research in the private 
sector, public-sector research on cotton 
and tobacco is done in close collaboration 
with South African institutions and per
sonnel. In recent years, because of staff 
shortages for cotton breeding, the Cotton 
Board has requested technical assistance 
from South Africa to maintain its research 
• rograms until local staff can be trained, 

In all three crops, South ,drica is a major 
buyer of the produce and its quality stan-
dards determine the targets for Swazi 
growers. In this kind of relationship, it is 
natural for private-sector producers to 
have strong links with their customers. 
On the information side, these relations 
stretch to include alnost mandatory in-
stitutional and personal memberships in 
the relevant South Airican trade and pro-
fessional societies which are the domi-
nant sources of information and expertise 
for Swazi ,'searchers. 

Minor Food Crops 

For a long time. information and knowl-
edge on apples and peaches was obtained 
directly from the US through the contacts 
of expatriate staff at Pennsylvania State 
University who worked with the ARD on 
the Cropping Systems Project. This proj-
ect has now been completed, and the 
contacts are beginning to be lost; the re-
search system must seek other sources 
for this information. 

A horticultural network for the SADC re
gion has just been established in Tanza
nia in association with the Asian Vege
table Research and Development Center 
(AVRDC). This will undoubtedly become 
an important source of information on 
vegetable crops. 

Nontraditional Export Crops 

Research on pineapple and citrus is 
mostly in the private sector, and research
ers draw their information from South 
Africa, Zimbabwe, and the United King
dom. Again, a sizable amount of Informa
tion on these commodities is obtained 
through personal contacts. 

Livestock 

Information on livestock is a problem in 
Swaziland. The DVS has a small library at 
its Veterinary Diagnostic Laboratory, but 
this is totally inadequate for scientists' 
needs, and they rely on interpersonal con
tacts instead. In the university, staff rely 
on their library but also on ILCA, which 
supplies information to the library as well 
as to Individual researchers. 

Natural Resource Management 

Forestry research is done by the private 
sector, and researchers depend on their 
parent companies and outside sources for 
the bulk of their information needs. In 
Swaziland, vhere there is very limited 
national capacity in forestry and where 
there are few specialized laboratories and 
facilities, researchers tend to look outside 
the country for what they need. 

A good example of the private-sector ap
proach to obtaining research information 
is provided by the Usuthu Pulp Company. 
They have a very small library but prefer 
to make use of the libraries at Malkerns, 
the university, or abroad if necessary. 
Since current information is important, 
they ensure that their staff have access to 
several key forestry journals, including 
Forestry Abstracts, and that each re
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searcher has an opportunity to attend a 
professional meeting every two years. In 
total, about 20% of the research budget is 
spent on information: journals, books, 
travel to meetings, and consultants. 

In addition to these information mecha-
nisms, Usuthu Pulp exploits external in-
stitutions and uses consultants and 
ejperts to bring them the information and 
expertise that they need. Thus, they have 
access to the facilities and information 
resources cf the Institute for Commercial 

Forestry Research (ICFR) at the University 
of Natal. They maintain strong links with 
the Flant Protection Research Institute 
(PPRI) in South Africa and the Oxford For
estry Institute in the UK, and the re
searchers are active members of the 
specialized working groups of the Interna
tional Union of Forestry Research Organi
zations (IUFRO). These contacts are both 
institutional and personal and serve to 
ensure that the information resources, 
expertise, and knowledge that the com
pany needs can be found quickly and 
efficiently. 

Conclusion: 
Issues and Lessons from Swaziland
 

The Swazi experience with research in-
formation raises several interesting and 
challenging issues. If the university is 
excluded, researchers in Swaziland are 
almost totally dependent on personal con-
tacts and research networks for scientific 
information. This enthusiasni for re-
search networks and personal contacts is 
such that few in-country sources for this 
kind of information have been developed, 
This will probably change in the future, 
and more formal mechanisms will also be 
required. 

At this early stage in the development of 
ARD, when scientists have only recently 
returned from further studies and net-
works are particularly active, it is to be 
expected that these personal sources will 
cont!nue to be important mechanisms for 
getting needed information. The problem 
is that in the future, as scientists move 
within the research system or even leave 
it, they wil, rake their contacts with them 
and the precious information resources 
that are currently linked to individuals 
will become inaccessible or lost. 

This potential loss, along with the in
crease in the amount of information that 
is generated in-country and the growing 
amounts of network Information collected 
by individuals, will force research insti
tutes to rediscover the original purposes 
and role of a library - as a memory for 
information throughout the institute, as 
an institutional resource, and as a labor
saving device that offers central informa
tion handling and access services that are 
now done by individual scientists. 

An important challenge for research man
agers is to ensure that the research sys
tem is prepared for this situation. They 
will need to design an information system 
that maintains present levels of personal 
contacts and network interaction, as well 
as strengthening complementary mecha
nisms such as libraries that fulfil other 
necessary information roles. This will re
quire sustained commitment and support 
from senior management, adequate re
sources and facilities, and qualified staff 
who can deliver the desired level of ser
vice. 
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Another challenge is to increase the ex-
change of information within the country. 
It is apparent that, with the exception of 
the university, there are no effective 
mechanisms in national institutions to 
document, disseminate, or share the large 
amounts of information pouring into al 
most every research institution. This is 
particularly relevant for information from 
outside the country, which is received 
through many channels but which tends 
to remain at the point of entry. It iL,not 
shared; it often does not reach the librar-
ies and information centers that can best 
organize and store it for easy retrieval. 

The outward-looking orientation of Swazi 
research institutions suggests that infor
mation services ir. Swaziland must try to 
provide useful wiiormation from other ex
ternal sources, if possible without dupli
eating the information that researchers 
receive through their personal and net
work contacts. They must also balance 
the flow of information by ensuring that 
locally produced information is equally 
accessible. This requires an information 
system that incorporates the whole spec
trum of information mechanisms and 
channels that are being used. 

Research Networks and the Role of the Library 

Scientists in the Agricultural Research 
Division rely almost entirely on research 
networks for current scientific informa-
tion. In contrast, staff at the university's
Faculty of Agriculture rely more on their 
library for current information. Thus, we 
have examples of two different informa-
tion mechanisms, each carrying out the 
same current-awareness function. In the 
ministry, libraries are almost nonexistent 
and efforts to strengthen them have re
ceived little support from managers or 
researchers, possibly because so many
information needs are satisfied by the 
networks. In the university, formal re-
search networks are mostly insignificant, 

Although researchers obtain a lot of infor-
mation from research networks and from 
personal contacts, they still need well-or-
ganized library and information services. 
The very strength and usefulness of the 
networks suggests, however, that agricul-
tural libraries in Swaziland need to focus 

The Regional Context 

Aimost all contacts with other countries 
in the region use regional arrangements 

on their role and function In relationto the 
activities of the networks and to design 
their services accordingly. 

While libraries and documentation cen
ter. are one approach to ensuring that 
information storage and retrieval func
tions are carried out, it is clear that there 
are different mechanisms can take the 
lead role for each function. 

If the networks can deliver current exter
nal information directly to researchers, 
the libraries can concentrate more on 
other areas such as improved access to 
local information. Their present orienta
tion towards foreign information partly
duplicates what is provided by the net
works and is not very cost effective. An 
appropriate role for the libraries is to con
centrate on identifying, collecting, index
ing, and disseminating local materials 
and to complement network activities, 
rather than competing with them. 

of some sort. However, there is little direct 
country-to-country contact between re
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searchers, and except where regional net-
works are active, there is little awareness 
of what other NARS ai doing. The extent 
to which this is dur to a lack of initiative 
or awareness among Swazi researchers or 
a lack of available information from other 
countries is debatable. It is probably a bit 
of both. 

Regional organizations have major infor-
mation roles and functions, but direct ties 
between regional entities and research 
are much more developed than they are 
between regional entities and the national 
information services. Fa:- greater priority 
is given to linking researchers than to 

Information Networks 

The benefits of the AGRIS and CARIS 
systems have not been fully utilized by 
Swaziland. Allocation of national respon-
sibilities for AGRIS and CARIS is not clear 
and the comparative strengths of the dif-
ferent institutions that could participate 

linking information professionals or to 
strengthening national information ca
pacity. National policymakers and man
agers take their cue from regional and 
donor representatives. 

At present, there are relatively weak con. 
tacts between agricultural libraries in 
Swaziland and regional or international 
institutes working in agricultural re
search. Strengthening library links with 
agencies such as SACCAR might lead to 
the library and information staff working 
more closely with the researchers at ARD, 
who have excellent research linkages with 
both SACCAR and SARCCUS. 

in such national systems needs to be 
assessed. Any division of responsibility 
will depend on resources being made 
available both to MOAC and the univer
sity, along with the creation of political 
support in the ministry. 

Collaboration and Coordination 
at the National Level 

Although researchers in the different in-
stitutions and organizations have partic-
ipated in joint research projects, there is 
almost no in-country collaboration on in-
formation services. Informal discussions 
are proceeding, but there needs to be a 
strong desire to share information and 

resources and to make an institutional 
commitment to prom rte increased collab
oration. Coordinatio: is necessary, but it 
may be more effectely achieved once the 
researchers and their managers agree on 
how to best coordinate research itself. 

Awareness of Information Issues 

To be effective, Information manage-
ment must be recognized by senior re-
searchers and policymakers as an 
important component of research, and its 
functions and roles must be identified. 
This awareness and the recognition of the 

role of information seem to be lacking in 
the Ministry of Agriculture, greatly hin
dering the development of a research li
brary in the ministry. 

It is difficult to define why this is so and 
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what should be done to improve the situ-
ation. Certainly, libraries have played a 
small role in the past and their potential 
functions and services, beyond acting as 
a storehouse for ooks, are little under-
stood. The proposed project developed 

with FAO may generate some interest 
certainly some impact and outputs must 
be seen to result from the information 
units if they are to receive any sustained 
commitment or resources from manage
ment. 

Human Resources for Information 

Most of the agricultural libraries in the 
country are manned by unqualified per-
sonnel. It is crucial to employ or train 
information staff who will be able to offer 
the services that researchers need. There 
is therefore a need for MOAC to create 

Donor Projects 

In the past, donor projects have ne-
glected the national capacity for research 
information. There was one project that 
lasted for over 10 years in the ARD, but it 
gave little attention to information. Only 
at the end of the project was a consultant 
commissioned to make recommendations 
for the improvement of the national agri-
cultural information system, and at that 
time, little follow-up was possible or could 
be funded. The only effort to train infor

such posts for those libraries for which it 
is responsible. The lack of qualified per
sonnel has led to researchers loosingfaith 
in the library services and keeping infor
mation in their offices. 

mation personnel was a six-month pro
gram for one person to visit libraries in the 
US. Future donor-funded projects should 
incorporate an element for information 
ancess to ensure that project staff are well 
informed, and also to ensure that Swazi
land is able to make the best use of Infor
mation generated and acquired by the 
project, even after the activity has been 
completed. 
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