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NEEDS AND OPPORTUNITIES FOR STRENGTHENING 

NATIONAL RESEARCH SYSTEMS AS SEEN BY FAO 

P.A. Oram 

1. Introduction 

This meeting marks a significant change of emphasis from previous discussions 
on agricultural research by the Bellagio Group, where the focus was on how international 
researdh could accelerate progress in the developing countries. 

The present theme reflects a growing awareness that, despite the success of the 
International Centres in developing new varieties and improved technology, their results 
will not be widely adopted unless there is a sound national research and extension base. 
Indeed, we may have been late in appreciating this because the initial success of IRRI and 
CIMMYT was so’dramatic. Flying down the Indo-Gangetic plain one sees the Himalayan 
peaks but clouds and distance obscure the foothills, and in aspiring to the potential 
new horizons opened by the work of the International Centres we have perhaps failed to 
foresee the hard ground to be crossed before the peaks could be reached. 

A main reason for the relatively slow progress in moving up from the lower range 
of the productivity curve has undoubtedly been the weakness of many national research 
systems; which, for numerous reasons, have proved unable to apply principles or adapt 
technology developed elsewhere to the specific needs of their local environment, or to 
develop their own indigenous research, 

Although FAO has been attempting for many years within its limited resources, to 
help countries build up their national research capabilities it is only relatively recently 
that we, the International aid community as a whole, and most of the developing nations 
themselves, have discovered the very real constraint which this weakness has placed on 
the development of their agriculture, The potential revealed by the International Centres 
has undoubtedly had something to do with this; but if it is to be fully realized, and the 
Centres eventually phased out, the effort now being channeled to their support by the 
Consultative Group must be balanced by a parallel and equally well planned effort to 
strengthen national systems. This was emphasized by the 1972 FAQ Regional Conferences, 
at the 1973 general conference, and will be a major theme of the 1975 Conference and 
possibly the World Food Conference. We see this Bellagio meeting as a further constructive 
step towards this important objective. 



2. The Need to Strengthen National Systems 

The hard facts of the weakness of most national systems are driven home by 
Evenson’s recent paper to the Consultative Group (1) and by some further data prepared by 
FAO for TAC (Annex 1). These reveal that: 

i. research is chronically under-financed, investment in developing countries 
still representing only 15 percent of overall expenditure o agricultural research in 1970, 

9 despite a four-fold increase over the last twenty years. _ 

ii. there is an acute shortage of trained scientists, with only half as many 
researchers per dollar of product as in developed countries, and these generally trained 
to a lower standard. There are particular weaknesses in basic research due to the heavy 
commitments of universities to teaching, and their generally poor liaison with national 
government stations. 

iii. research planning and administration is correspondingly weak with 
tremendous fragmentation of institutions and responsibilities between various Ministries, 
departments and semi-autonomous agencies, Sixty percent of research institutes in 
Africa, 50 percent in Asia and Latin America, and over 40 percent in the Near East have 
less than 10 workers; over all developing countries 70 percent have less than 10 workers, 
This results in dissipation of resources, an absence of inter-disciplinary effort, and 
accentuates the manpower constraint. 

iv,’ research is poorly aligned to national needs and priorities, due largely to 
poor communication and understanding between planners and research directors, and 
inadequate machinery for review and appraisal of the validity of research programmes to 
changing national goals or wider objectives, 

- 

- 

V. most scientists are starved of funds for travel or publications: and are 
therefore poorly informed as to the state of knowledge and availability of materials 
emanating from international or other institutes outside their own countries. 

vi. conditions of service (lack of equipment, mobility, and inadequate intermediate 
level field and laboratory staff), often inhibit sound research while salaries and career 
prospects fail to provide adequate initiative to keen young scientists, 

vii. liaison between government research institutions and extension and other 
services essential to successful implementation of their results is poor, and results are 
often transmitted to farmers in a way which is of little meaning because of failure to 
integrate biological and socio-economic information, 

While this analysis shows that we should be under no illusions as to the 
difficulties which have to be faced in strengthening the research capabilities of developing 
countries, the data I have quoted also suggest that there is a very real potential for 
increasing efficiency and reducing costs per unit of research output by improvements in 
organization-and sharpening of priorities. This should be an important and immediate 
objective of international assistance, but the quantitative and qualitative weaknesses of 

l/ - 
- 

Evenson’s analysis covers only crops and livestock. Had it included forestry, I 
fisheries and the social sciencies the picture would almost certainly have been 
bleeker . 

- 



3 

- 

many national research establishments are such that it is unlikely to be enough. If 
- national social and economic goals are to be secured a substantial increase in research 

manpower and better equipment and supporting services is also likely to be needed over 
the next twenty years, implying correspondingly higher expenditures both on research 
itself, and on education and training, 

Table 1.. 

- 

R and D in Agriculture in DD2 (Developing Countries) 

1970 1975 1980 

Total GDP ($ b. ) 295 375 525 
Agriculture (as o/c .GDP) 33 30 26 
Agricultural GDP ($ b. > 97 112 136 1,142 
.R and D (as % agric. GDP) 0. 2 0.3 0. 5 

R and D ($ million) i 200 j 340 I 680 I 3, 900 I 

Public budget for agric. 
(as Y0 of GDP) 
R and D (as % of public 
budget for agriculture) 

1.1 1.2 1.3 1.2 

6 7 10 8 
I I I I I 

Table 1 shows some very tentative estimates constructed by FAO for the N World Plan 
of Action on the Application of Science and Technology to Development, 8 based on the 
DD2 macro-model, and Table 2 sets out our assumptions on how these might be broken 
down in terms of financial support. 

Table 2. 

Sources of Funds for R and D in Agriculture in DD2 

Developing countries 

- 
U - An increasing proportion for International Centres and related programmes. 

- 
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These proposals would represent more than doubling the estimated flow of funds 
for R and D in agriculture in DD2 compared with DDl, with an increasing proportion 
coming from bilateral and international assistance. It is interesting to note that while our 
estimates for 1970 are rather close to Evenson’s, they diverge substantial1 from what 
seems likely to be the evolution thereafter; since both Evenson and Evans Y 3) conclude 
that direct support from external agencies to national research is likely to fall rather than 
to increase over the decade. This is disturbing not only because of the verfieal need, 
but because it appears to confirm fears expressed by developing countries that support to 
international research via the Consultative Group will be to the detriment of help to their 
own pr ogrammes, 

Even if these fears are not well grounded the mere fact that this Bellagio meeting 
is being held suggests a felt need for some serious re-examination of the current directions 
of aid to research to see how more can be done to strengthen national efforts if possible 
without detracting from that being channeled to international centres or programmes. 
However, a need is not necessarily a priority, and it may be that some donors have had 
reservations that support to national r,esearch may not be the best use of scarce resources. 
FAO believes that this should have a high priority rating in agricultural development for 
the following reasons: 

i. There are strong indications that investment in agricultural research, if well 
planned and-conducted, has a very high pay-off. MDT is the return necessarily slow 
compared to many alternative investments, such as major irrigation projects. However, 
most of the evidence of high returns comes from developed countries, and that from 
developing countries is very limited, although significantly to countries with a good 
research base such as India and Mexico. Clearly bad research can be a gross waste of 
resources, and this underlines the importance of raing the general standards, as well as 
the need for deeper insight into the factors determining successful returns to research 
investment in the developing countries. 

ii. 
reasons, 

Successful transfer of t4 hnology is difficult for social as well as ecological 
(the Evenson-Kislov study ?F highlights this by comparison between wheat and 

maize), and the chances of success are greatly diminished where a country’s indigenous 
research capacity is weak. A product of the weakness of many national systems seems to 
be an increasing tendency to look to the International Centres for help, which may overload 
them to the detriment of their core research programmes. Strengthening national 
research capabilities is therefore complementary to support to international research 
activities in more ways than one. 

iii. There are numerous commodities and problems important to developing 
countries which are not covered by international or developed country research programmes; 
and, given resource constraints, never likely to be. Countries must be prepared to tackle 
these themselves, and the fact that they are not of global significance does not make them 
less challenging or their solution easy or cheap. 

iv. National researchers must be able to respond to the needs of national planners 
for guidance on reaching decisions and making choices between alternatives, particularly 
on new and critical strategic issues such as the energy crisis, environmental management, 
and employment, where a multi-disciplinary systems approach is needed and existing 
concepts are being challenged. The answers may vary according to national goals and 
resource endowments: so that research must be undertaken at the country level, bdt few ! 

developing countries yet have the flexibility and skills to attempt it. 
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- v. Research is essential to successful extension work, both to guide farmers on 
decisions relevant to improvements in existing production systems (choice of varieties, 
fertilizers, etc. ), and to develop new systems and work out their biological and socio- 
economic implications. 

3. Approaches to Strengthening National Research Systems 

No two countries are alike in their problems, goals, and political and institutional 
structures and there is no stock solution to developing national research systems and 
related pr ogrammes. Clearly much must therefore depend on the countries themselves, 
but FAO believes that outside assistance can still do much to help build their national 
research capabilities, and I should like to explore with you some possible approaches. 
These include assistance in priority setting, the strengthening of information systems, the 
improvement of research organization and management training, the establishment of 
collaborative research networks, and the use of projects for testing research results. 

i) Determination of priorities and choic.e between alternatives for research 

This is a matter on which both aid donors and the countries themselves need to 
develop better criteria, and FAO in its 1972 issue of SOFA @) indicated some possible 
guidances, e, g., relative importance of agriculture in the national economy; contribution 
to food supply; impact on foreign exchange earnings or savings; identity of beneficiaries 
(especially in relation to income distribution); the time horizon; the resources available, 
especially in terms of trained manpower; probability of successful outcome from research; 
probability of effective implementation of research results etc. Evans has suggested that 
the merits of a particular research proposal should be studied in the light of other claims 
on available resources including alternative research projects, and that particular weight 
ought to be given by donors to research proposals aimed at building up scientific and 
innovative skills at the national level. He argues that priority should also be given by 
donors to projects which can be 1Jnked to programmes of Interriational Centres or centres 
of excellence or to some regional or international research network rather than outside it, 

Clearly there may be differences of opinion between donor agencies and individual 
countries as to priorities, and any attempt to dictate priorities is likely to be resented by 
developing countries as another form of neo-colonialism. 

There could nevertheless, be real value in trying to obtain an “overview” of 
national needs and priorities as well as of those of donors. FAO through its Conferences, 
country perspective studies, seminars, and expert panels, I I/ UNDP through its country 
programming exercises, and IBRD through its economic and agricultural sector reviews 

1/ FAO has perspective studies in Egypt, Iran, Iraq, Morocco, Nepal, Pakistan and 
- Sudan, It has research seminars completed for the Guinean and Soudanian zones 

of Africa, and planned for Latin America and the Near East in 1974/75. It has 
- some 30 experts panels including representatives of both developing and developed 

countries. 



all receive inputs which would be valuable for this purpose; the International Centres must 
have definite views in their fields of activity; bilateral donors also have antennae out to - 

countries as well as being able to indicate their own areas of interest and priorities. 

This overview of research priorities would need to be linked to a stock taking of 
national research capabilities and on-going programmes of the type attempted in the 
CABIS pilot project. If this could be done an enormous step forward would have been taken 
in rationalizing aid to research since it would: 

indicate where a country required a major programme or project to 
build up its research capability before anything much was feasible in --i 
the way of developing individual research projects; 

enable donors to identify countries and subjects suited to aid at the 
research project level, and their probable location and costs; 

help International Centres align their core and outreach work to 
national needs. 

reveal areas and fields of research where there WBS sufficient 
commonality to justify a regional network or even a new International 
Centre or programme; . 
facilitate global pr ejections of the overall costs of strengthening 
national research systems in developing countries as well as 
training programmes, with appropriate assumptions of the share 
which might be borne by the countries themselves and by the 
international e ommunity. The difficulties encountered by FAO in 
attempting to do this for ACAST highlight the need for this. 

I believe that, difficult as it might seem, tt would be very worthwhile for this 
meeting to consider how such a systematic effort might be launched to consolidate, analyze, 
and utilize all the information at our disposal with these objectives in view. 

ii) lmpr oving the information base 

Twa kinds of information are needed for strengthening national research 
capabilities; first, current awareness of research establishments and their main 
programmes, secondly information on the results of past research. 

Evenson points out that very little solid data exist on which to base the improved 
formulation of international policies toward national research and stresses the need for 
better information systems as a means to doing this, He suggests that this would help to 
improve complementarities between International Centre Programmes and national 
programmes, and also to provide a more rational basis for grants to national research 
projects by International donor agencies and for guidance to World Bank lending policy, 
However, he notes that it may not be efficient to attempt to achieve these objectives with 
the same type of information system as would be needed to improve comm~nicat.irn between 
scientists, for which he suggests that a simplified CRES Pype of system may be the solution. - 



In the CARIS pilot project FAO attempted to combine both approaches, using a 
modified CRIS system for recording and classifying project information, and in a separate 
section of the directory listing the research establishments. I hope that by now at least 
some of those present will have studied the two versions of the CARPS directories and that 
we might get some guidance from this meeting as to the validity of this approach. (6) The 
information in CARIS on current research taken together with that on past research stored 
in the AGRIS system, by CAB etc. should provide a comprehensive information system to 
scientists; but its compilation is more time-consuming than would be a simple record of 
research establishments and broad programmes of the type which might be sufficient to 
,guide aid policies to national research. To attempt to do the two separately, over different 
time horizons would, however, be more costly than a simultaneous exercise. Better 
information seems so fundamental that we would hope that these issues will be given 
careful consideration at this meeting. 

iii) Improving research organization and management 

This, like better information, is essential both to the correct identification of 
research priorities and related projects and to the efficient allocation and use of resources 
for their implementation. It is probably the field in which most rapid short-term progress 
c ould be made, An essential first step is the establishment of internal machinery linking 
national planners, ministries responsible for agricultural development, research directors, 
universities; and the private sector, probably through the medium of a National Agri- 
cultural Research Council, with links to national science councils where these exist, Such 
a body can also provide a focal point, through its Secretariat, with external assistance 
agencies, and for coordination of their activities in relation to agricultural research and 
training with national programmes and with each other. 

Many countries still lack such machinery, and an aim of technical assistance 
should be to foster its creation, together with provision fos feed-in/feed-back systems 
between planners and researchers, and for periodic review of the direction and im.pact on 
development of on-going national research programmes. 

A further step towards concentration of effort and reduction of fragmentation which 
has already been taken by several developing countries, _ f/ is the creation of a central 
National Agricultural Research Institute grouping all main physical, biological and. social 
science within an umbrella organization which has sufficient strength and flexibility to 
enable research to be undertaken either within disciplines or on a multi-disciplinary task 
force basis for specific commodities and problems. Their governance varies, but there is 
a tendency to give them semi-autonomous status under a representative governing body 
rather than placing them directly within Ministerial hierarchy so as to reduce red tape and 
give their Directors greater freedom to allocate resources flexibly once programrnes are 

y Ethiopia, Egypt, India and Malaysia. Other countries which in recent years have 
- attempted to improve their national research organizations include Algeria, 

Afghanistan, Burma, Brazil, Cuba, Cyprus, Colombia, Indonesia, Iran, Jordan, 
- Libya, Liberia, Indonesia, Kuwait, Mexico, Nigeria, Pakistan, Philippines, 

Syria, Tanzania, and Thailand. 
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approved by the Board. In other words something after the International Centre pattern. 
- 

A crucial taxk of any national research institute is to develop decentralized 
programmes which cater adequately for the main ecological variants and other localized 
problems. Here the essential objective must be to combine the minimum investment in 
fixed capital with the maximum liquidity in the deployment af scarce resources. In many 
countries a sharp axe could be wielded on the number of research stations, and their staff 
regrouped into strong teams based on a few well equipped centres; using mobility and co- 
operating with extension service centres, cooperatives and private farmers to spread the 
load and achieve multiplier effects in applied research. 
Ethiopia c7) 

FAO’s experience in Libya and 
suggests that this sort of approach not only helps to overcome location- 

specificity without excessive fixed commitments, bJt also greatly enhances the impact of 
the research, since it is done under the noses of the farmers and In close cooperation with 
local government services, 

FAO has assisted some 35 countries over the last 12 years, either through advice 
on organization and management of research, or in some cases in establishing and co- 
operating in the operations of national research institutions (Annex 2). It will continue to 
do so both through its regular and field programmes to the extent resources permit. These, 
however, are inadequate to the magnitudes of the task, and there is a number of ways in 
which a concerted international effort might advance progress. These might include: 

Research undertaken in advanced countries to develop more scientific 
approaches to the determination of priorities and the allocation of 
resources to research projects, Various mathematical and other 
systems are already under study or in use experimentally in those 
countries, and the evolution of a methodalogy applicable to developing 
countries would be an objective worth sponsoring, perhaps under 
contract. FAO has a monograph on this subject by Professor Arnon 
awaiting publication, but much more could be done to refine and 
simplify techniques currently in use, 

(b) Characterization of model research systems likely to prove appropriate 
to a range of defined situations and constraints in developing countries, 
based on a comparative analysis of existtng arrangements in a range of 
countries, evaluation of techmcal assistance to research., and study of 
developed country institutions. 

(c) Provision of an advisory service, possibly supported by the 
Consultative Group or its co~s~o~~o~s~ and able to call on a wide 
range of expertise, to countries seeking advice in research policy 
formulation, organization, and management. The service could 
pravide consuItants or if requested operational staff 0n contract. It 
might be coordinated by the FAO Research Centre in cooperation 
with the FAO/HBRD C onperative Fir ogramme. 

(dj Training in research management through seminars: short courses a.t 
International and other selected ‘Centres of oprcel!enee’, scholarships 
to appropriate over seas universities, or pZ~ssibly the establishment of 
a regional University course linked to applied work at a strong research 
centre e. g, the IRRI - Los Banes arrangeme::t. This important aspect 
of research is badly provided for at preset, 
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iv) Training 

This, of course, is only one aspect of what is in many countries the main immedia 
need in building their research capabilities: the availability of more - and better-trained 
scientists and intermediate level supporting staff. This is explicitly recognized in the 
Consultative Groups objectives and the mandates of the International Centres. 

In its contribution to the UN World Plan of Action FAO drew attention to the fact 
that there were 265 cases where a country had over a hundred thousand hectares under a 
major foodcrops, and in 63 of these the area exceeded a million hectares (Table 3). 

Table 3. 

Numbers of Countries per Region Exceeding 100,000 ha 
of the Maior Food CPODS I/ 

Africa South 
of Sahara 

Wheat and barley 
Maize 
Millet and sorghum 
Rice 

Sub-total cereals 
Roots, tubers, 

plantains 
Food legumes 
Vegetables 
Fruit 

Total 

53 w 

14 (21 
15 (29 

N. A. 
N. A. 

82 (16)’ 

North 
Africa, 

4 (3) 
1 - 
1 - 

6 (31 

2 
2 
2 

Near 
Eas& 

8 (5) 
3 - 
3 - 
4 - 

37 (61 

Asia and 
Far East 

- 
5 (3) 

r: 1:; 
16 (IO) 

36 (189 

; g; 
6 (2) 
9 (3) 

66 (27) 

.te 

Figures in parenthesis show number of countries with more than 1 million ha 
under the crop. 

Includes W. A. R., Turkey, and West Asia but not Pakistan (under Asia). . 

Yet relatively few of the countries concerned had sufficient trained staff to man 
even one well-equipped station to cover all crops and other sub-sectors of agriculture as 
well. For macro-economic research wetimate that supply (including those now being 
trained) will only meet about half the number required: the theoretical gap in socio- 
economic micro-level researchers is probably much greater. (8) According to projections 
made for the I. W. P. (g) 115,000 graduates and 570,000 technicians would be required by 
1980 to staff government extension and supporting services compared to 80,000 and 400,000 
respectively in 1970; the actual increase would be much larger because the 1970 require- 
ment would not be met. 
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However, while it is generally accepted that demand for formal training of agri- 
cultural research workers in all disciplines is very large, most training arrangements 

- 

are scheduled ad hoc because hardly any developing countries have master plans defining -~ 
their needs for trained manpower. Both in terms of their overall requirements and its 
breakdown by disciplines we are virtually flying blind. Moreover, in addition to formal 
training there is a great need for re-training up-dating, as IRRI’s rice extension and FAO’s 
agricultural planning courses clearly show, 

Taken overall there is a massive task to be undertaken and one to which we have 
almost certainly given insufficient and insufficiently systematic thought, Yet it is of over- 
riding importance, since manpower shortage not only hampers countries in tackling 
individual problems or projects but also prevents them cooperating effectively with the 
Centres, or in regional networks. 

The Centres have made an outstanding contribution to training, but their overall 
capacity is limited, and in the case of IRRI and CIMMYT probably saturated. Yet there 
is a very great training potential in the developed countries and certain scientifically 
advanced developing countries, and it would be valuable to have the Centres views on how 
this could be tapped. Is there a f’chicken-egg” situation, with the developing countries 
being unable to provide enough potential trainees both because of their own needs and the 
limitations of their educational system in quantity and quality? Tt was stated at the 
Washington. semmar that there are only 20 M, SC, courses in socio-economic studies in 
all developing countries. 

What could be done to help by the Internationai community? Should the TAC 
sponsor a survey of manpower or training needs for research, at least for its main 

- 

priorities, related to a list of approprf.ate institutions in more advanced countries willing 
to accept trainees in designated disciplines ? Could a training fund be established possibly 
by the Consultative Group, to be allocated according to a specific programme - perhaps 
based on such a survey, or on the overview referred to earlier; and would devel.oped 
countries be prepared to accept trainees free as part of their contribution to it? 

v) The establishment of research networks on selected priorities 

Even if we cannot yet qualify the absolute magnitude of the gap between supply 
and demand for trained staff, al% the evidence suggests that it is likely to be a Iimitmg 
constraint on national capabilities for a decade or more, The question which has to be 
faced, therefore, is how we can live within this constraint, get the essential research 
done on which to move agriculture ahead, and if possible build up national strengths through 
in- service training. 

While outreach programmes from International Centres can play a valuable part 
here, the most promising device at our disposal to serve these purposes is probably the 
cooperative research network, for which models already exist in rice and maize, with 
IRRE and CIMMYT acting as nerve centres and basic sources of genetic material. Such 
networks can be either commodity or problem- oriented - solving the problem of drought 
stricken areas such as the Sahel might be one example of the latter. They may also, as 
in the case of the genetic resources network centered on FAO, be in support of rather than 
directly concerned with research. 
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The approach is attractive in offering a means of involving research institutions 
in both developed and developing countries, International Centres and agencies, 
universities, foundations, etc. , in a jointly planned effort. If the objective is well chosen 
in line with a generally accepted need this sense of involvement should be reflected in the 
interest of participants both in the success of the programme and in the wide application 
of the results. Networks can be quite flexible in the conduct of research; provided that 
the planning and coordination are sound all cooperating institutions do not have to contribute 
exactly the same input, they can participate according to their capabilities, Publication 
of the results is subject to less restraints and can be more widely disseminated than for 
those from individual national programmes, and the externalities of the network manage- 
ment make it easier to transmit its findings to planners or those in the corridors of 
power. 

These advantages, the flexibility they offer for donor participation, and the low 
ratio of capital to operating costs, have stimulated considerable interest in networks as 
an alternative to the establishment of further large internationally supported research 
eentres or to support to individual developing countries where the impact might be 
relatively limited. 

While FAQ believes that networks do have certain unique features, and that it 
would be valuable for this meeting to examine potential new subjects for research by this 
means, the snags should not be overlooked. Leadership is essential, if a strong focal 
point cannot be agreed on a network is unlikely to succeed. Cooperation is also essential 
- not least in the selection of the topic for research, leadership must therefore not 
become dictation. Continuing financial support must be assured preferably with inputs 
from all cooperating countries, but without implying strings or political interference 
with the conduct of the research. 

The ?nternational Centres have stressed that networks are costly in terms of 
management time, and CIAT have indicated their belief that, if they are to be successful, 
funds may have to be channeled to the support of researc being carried out by national 
institutions as well as to any central coordinating body. t loI FAQ experience srpm 
this, and indicates that around 10 percent of costs ought to be reserved as ‘seed money’ 
for national workers cooperating in such research projects, preferably in convertible 
foreign currency. This is used for purchase of small items of equipment and books, hire 
of vehicles for internal travel, statistical or other clerical assistance, etc, , and helps to 
give much-needed flexibility to the operations, As things stand no provisions exist for 
providing such support and you may wish to consider this question also. 

vi) The use of field projects as a means of supplementing national research -- 

Another device for assisting national research could be through collaboration 
between countries and development assistance agencies in the use of field pr ejects as test- 
beds for the application and evaluation of new technology and socio-economic factors 
affecting its use. 

FAO with UNDP or bilateral support was operating I, 639 projects in 1973, plus 
900 related fellowships, and while relatively few had formal research or research training 
as their objectives a number had research components. Evans reports that IBID have had 
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research components in 76 projects, generally designed to stimulate production-oriented 
work at farm level, but sometimes to generate an improved technological package for a 
larger, follow-up pr eject. While it would be valuable to undertake an analysis and 
synthesis of these and bilateral experiences, there seems to be a good case for a more 
deliberate approach to building research elements into future field projects, or designing 
projects specifically to test the use of promising research outputs. 

Such projects could stand on their own or form part of research networks co- 
ordinated by the International Centres or other selected centres of excellence, or by other 
Agencies such as FAO, and they could be administered, operated and financed by the UN 
system (IBRD and UNDP), or bilaterally, with specific guidance on advanced technology 
coming from the appropriate Research Centre. FAO does not think it apt frsr the 
International Centres themselves to divert resources from their primary research tasks 
in order to manage such projects; however, projects of this type could offer a most 
valuable means of developing symbiotic relations between international and national 
researchers, national planners and development agencies, which would both benefit the 

.farmers and help avoid some of the errors made in the past due to failure to take social 
and economic factors into account when trying to introduce new farming methods. They 
would also, if well organized, provide an invaluable training ground for national socio- 
economic and technical research workers m-developing an inter-disciplinary problem- 
solving appr oath. 

vii) Linkages with research institutes and universities in developed countries .- 

These have proved most valuable in improving research capabilities of developing 
countries; not only through education and training but also by helping set up agricultural 
universities (e. g. the Land Grant College links to Asia), research institutes (e” g. in 
Francophone Africa), by providing consultants and research staffs on secondment, and by 
joint research projects with part of the work in the developing country and part ii1 the 
developed. In some cases e. g. the aflatoxin research by the Tropical Products Institute 
in the U. K., an entire programme has been undertaken by an institute with advanced 
facilities on behalf of developing countries, thus releasing their resources for other 
research. As official bilateral aid involving career expatriate research staff and financing 
of entire institutes is progressively phased out in many countries, the sort of linkages 
outlined above will become increasingly important. They could involve contractual 
arrangements e. g. for specialized services or facilities, aid to selected research projects 
in which both partners have a mutual interest, or training. The compilation of a register 
of institutions in developed countries with interest or expertise tn the problems of tr‘opical 
agriculture, as suggested earlier for training, could be equally useful for assistance to 
research. 

4. Conclusion 

There is clearly much to be done to strengthen national research systems, and 
FAO believes that international assistance can play as important a role in helping 
developing countries to do this as it does in support of infernatio-m rial research on behalf of 
those countries. 
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We recognize that present efforts in this direction are not negligible, but they are 
undeniably ac+i s, and there is need for better planning and coordination both at the global 
level, and within countries. Evans has suggested that there may be merit in establishing 
consultative groups of donors within countries, _ and in reviving regular contacts between l/ 
FAO, IBRD, and UNDP on this subject, These are useful suggestions, but it may be worth 
recommending that the Consultative Group devote a day of each Centres week to reviewing 
not only the Centres links to national programmes, but what is now being done by other .- 
member organizations, and what more might be attempted. Out of this could come a 
concerted effort. 

If this suggestion or any of the other ideas proposed in this paper seems to pose 
difficulties or even to be Utopian we should perhaps recall that research is the spearhead 
of progress. If we fail to help strengthen national research capabilities we are 
jeopardizing not only the effectiveness of the International Centres, but the whole future of 
agriculture in the developing countries, 
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Annex I 

LIST OF FAO’S WORK TO STRENGTHEN 
AGRICULTURAL RESEARCH AT NATIONAL LEVEL 

The present list’ of FAO’s work in the field of agricultural research at national 
‘level concerns only Regular and Field Pr ogramme activities from 1960 up to 1973-74, 
excluding: 

a) Inter-Regional and Global projects even if they involve 
the strengthening of national institutions. 

b)’ National projects in support of specific subject matter 
fields or mono-disciplinary aspects of research, 

c) Projects dealing with surveys or the support of specialized 
research facilities and training, 

d) Projects concerned with agricultural development involving 
some research elements. 

A complete “Register of FAO Activities Related to Agricultural Research” is 
currently under preparation. 

- 

- 



- 

I. AGRICULTURAL RESEARCR ORGANIZATION lN GENERAL 

1. First Session of the Sub-Panel of Experts on Organization and Administration of Agri- 
cultural Research. FAO, Rome 1965. 

2. Computer Elaborated Research Exchange System CERES, Preliminary pr eject 
description for the implementation of an Agricultural Research Information System 
including agro-ecoclimatic coding within a computer programme. R. Devred and 
G. Dubois, FAO 1966. 

3. First Session of the Panel of Experts on Organization and Administration of Agricultural 
Development, Research and Extension. FAO, Rome 1967. 

4. Organization and Administration of Agricultural Research (in cooperation with FAO), 
1. Arnon 1968. 

5. Second Session of the Sub-Panel of Experts on Organization and Administration of 
Agricultural Research, FAO, Rome 1969. 

6, The Planning and Programming of Agricultural Research (in collaboration with FAO), 
I. Arnon (under preparation), 

II. EUROPEAN REGION 

1. Index of Agrieultural Research Institutions in Europe (plus supplements 1967). FAO, 
Rome 1963. 

2. Relationship between Agricultural Research and Agricultural Practice, with a view to 
Shortening the Time Lag between Research Results and their Practical Application. 
FAO European Commission ‘on Agriculture, 1964. 

3. Current Orientation of Economic Research in Agriculture. FAG European Commission 
on Agriculture, 1966. 

4. Cyprus: Agricultural Research Institute, Nicosia, Cyprus (UNDF GYP/61/501), .1962. 

5. Greece: Strengthening the Forest Research Institute, Athens (UNDP GRE/66/520), 
3YzxFr- 

6. Greece: Research on the Control of Olive Pests and Diseases in Athens, Crete and 
Cyprus. (UNDF GRE/ 69/ 525) 1969, __- 

a. Israel: Research and Training in Environmental Control for Growth of High Value 
Crops. (UNDP ISRj70/‘519) 1970. 

8. - Malta: General Agricultural Survey. TA Project, $979. 
- 

- 
9. Spain: Agricultural Research and Extension Frojects IBRDi/FAO AgricuXural Research 

Organization Mission. 
_I 

Consultant MissSon Pro%, I, Arnon and Mr, R. DGed. 
TFEm/FA~ 4 1370 
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- 

10. Turkey: Crop Research and Introduction Centre, Izmir. (UNDP TUR/63/508), 1963. - 
11. USSR: Study Tour Seminar on the Organization of Agricultural Research - Education 

and Advisory Services in USSR. With Representatives of the Near East Region. 
R. Devred, FAO 1963. 

III, AFRICA REGION 

1. Eastern and Central Africa Research Organization Review. Consultant Mission 
B.N. Webster, 1964. 

2. Directory of Agricultural Research Institutions and Stations in Africa. B. N. Webster, 
1964-65. 

3. Agricultural Research Projects in Some African Countries, Experimental Issue for 
CARIS Project. (PU:DC/XI), 1967. 

4. Conference on the Establishment of an Agricultural Research Programme on an 
Ecological Basis in Africa. Sudanian Zone-Africa. FAO/SIDA Rome, 1968. - 

- 

5. Agricultural Research Priorities for Economic Development in Africa. Abidjan, 
National Academy of Sciences (in cooperation with FAO), 1968. 

6. Ad Hoc Working Group on the Measures for Closer Cooperation in the Provision of 
Aid to African Countries in Agricultural Research, FAO, Rome 1969. 

7. Regional Agricultural Research Organization Expert for the Sudanian Zone, 
Ch. Pierson, TF-AFR 27. FAO/SIDA, 1969. 

8. Agricultural Research in Tropical Africa, C. St, George Cooper, FAO/ECA 1971, 

9. FAO Conference on the Establishment of an Agricultural Programme between Countries 
with Similar Ecological Conditions, Guinean Zone - Africa, Ibadan - FAO II Ford 
Foundation, 1971, 

10. Conference on Agricultural Research and Production in Africa, AAASA (in cooperation 
with FAO), 1971.. 

11. Computerized Agricultural Research Information System (CARIS) (Pilot Project FAG/ 
CGIAR), 1973. 

12. African Agricultural Research Capabilities - Committee of the National Research 
Council; National Academy of Sciences, USA; {In cooperation with FAO), 1973-74. 

13. Cameroun: National Higher School of Agriculture, Yaounde. (UNDP CMR/70/514), 
1971. 

14. Ethiopia: Development of the Imperial Agricultural Research Institute. Preparation 
of request to UNDP. Consultant Division B. N. Webster 1963. 



- 

15. Ethiopia: Institute of Agricultural Research (Phase I). UNDP ETH/65/507. 1966. 

16. Ethiopia: Institute of Agricultural Research (Phase II), ETH/71/533. 1972. 

17. Guinea: General Agricultural Advisor to the Government of Guinea. J. M. Mignard. 
TA Project. 1967. 

18. Kenya: Organizational and Administrative Hmpr ovements Required for the Promotion 
of Agricultural Development (including agricultural research). Consultant Mission - 
V. W. Bruce, 1966. 

19. Liberia: College of Agriculture and Forestry, Monrovia (Phase I) (UNDP LIR/60/501), 
1961. 

20. Liberia: College of Agriculture and Forestry, Monrovia (Phase II) (UNDP LIR/60/506), 
1969. 

21. Liberia: Agricultural Research Organization (UNIX? LIR/69/‘005), 1970, 

22. Liberia: Agricultural Research Folicy, Programming and Organization in Liberia. 
Consultant Mission Prof. I. Arnon. 1972. 

23. Mauritius: Organizational and Administrative Improvements Required for the 
Promotion of (including agricultural research), Consultant 
Mission V. N. Bruce. 1970. 

24. Somalia: Strengthening of the Central Agricultural Research Station and Training 
Centres. UNDP SOM/72/014. Preparatory assistance - under preparation. 1974. 

25. Sudan: Savanna Research Institute, Proposal under preliminary consideration by the 
Government for a UNDP Project. (UNDP/FAO Sudan Savanna Development Review 
Mission 1973). 1973. 

26. Sudan: Indexing of Agricultural Research Work. Mr. S, T. Hoyle, ITA Project. 1968. -- 

27. Zaire: Organization of Agricultural Research in the Democratic Republic of the 
Congo and Rehabilitation of Ineac. R. Jeannin. TA Project, 1962-66. 

28. Zaire: Preparation of Requests for the Rehabilitation of Ineac in the Democratic 
Republic of the Congo, R. Devred, UNDP Project. 1964. 

29. Zaire: Assistance to Yangambi Agronomic Centre to Restore and Promote Agri- 
cultural Production. UNDP ZAI/69/507. 1971 s 

- 

- 



IV. NEAR EAST 

1. Reports on the Organization and Administration of Agricultural Research in the Near 
East. Mr. Farouski. 1961. 

I 

2. First Technical Meeting on Organization and Administration of Agricultural Research 
in the Near East Region. FAO Tel Amara - Lebanon. 1961. 

3. Comparative Study of Agricultural Research Organization and Administration in the 
Near East Region, Mr. J. M. Watson, 1964. 

4. FAO Near East Region Mission on Agricultural Research Organization and 
Administration. (country reports). Dr. Hussein Idris. 1971. 

5. Organization and Administration of Agricultural Research in the Near East Region. 
Mr. J. W. Cowan. 1972. 

6. Iran: Animal Health Institute. UNDP lRA/60/504. 1962. 

7. Iran: Animal Husbandry Research Institute, Hyderabad. UNDP IRA/63/568,, 1964. 

8. Iran: Animal Health Institute (Phase XI), UNDP IRA/67/529. 1968. 

9, Iran: Organizational and Administrative Improvements Required for the Promotion 
ofgricultural Development (including agricultural research). Consultant Mission 
V.W. Bruce. 1968. 

10. Iran: Wheat and Barley Improvement, UNDP IRA/65/509. 1969. 

11. Iran: Agricultural Research Organization and Policy. Consultant Mission postponed 
until 1974: Prof. 1, Arnon, Dr. J. S, Kanwar. IRA 72/021. 1973. 

12. Iraq: Animal Husbandry Research and Training. UNDP IRQ/64/506. 1964, 

13. Iraq: Organization and Adm.inistration of Agricultural Research, R. J. Kalamkar, 
?%%roject. 1964. 

14. Jordan: Agricultural Research and its Relationship with Extension. R. Devred. 
lT7mziscm 

15. Jordan: Development of Agricultural Field Research and Extension Services, 
UNDP JOR/71/527. 1972, 

16, Lebanon: Animal Health Institute, UNDP LEB/5. 1962. 

17. Lebanon: Animal Health Institute (Phase I). UNDP LEB/67/515. 1968. 

18. Lebanon: Near East Animal Health Institutes. Coordinating Unit - Beirut, UNDP 
m/514. 1969, 
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19. Libya: Indexing of Agricultural Research Results. S. T. Hoyle. TA Project. 1969. 

20. Libya: Large-scale Project for Strengthening the Agricultural Research Centre. (ARC). 
FAO Team: El Shishtawy - Horning - Fitzgerald - Demiruren - Devred. FIT 919700. 
1973. 

21. Pakistan: Central Sugarcane Research Institute - Hyderabad. Under consideration by 
UNDP. 1973. 

22. Pakistan: Central Cotton Research Institute, UNDP PAK/73/026. 1973. 

23. People’s Democratic Republic of Yemen: Agricultural Research and Training Project 
- El Kod. UNDP PDY/71/516. 1972, 

24, Saudi Arabia: Central Agricultural Laboratories and Land and Water Use. FIT 117. 
1971. 

25. Syria: Damascus Agricultural Research Station, UNDP SYR/62/514. 1962. 

V. ASIA AND THE FAR EAST 

1. Directory of Agricultural Research Institutes and Experiment Stations in Asia and the 
Far East, FAO Bangkok, C, W. Chang, 1962, 

2. Present Status of Agricultural Research Development in Asia and the Far East. FAO 
Bangkok, C. W. Chang. 1964, 

3. Regional Seminar on National Agricultural Research Systems in Asia, ADC/FAO/ICAR . 
1971. 

4. Burma: Agricultural Research Institute, Yezin. UNDP BUR/72/003. 1973. 

5. India: Post Graduate Agricultural Education and Research. UNESCO in cooperation 
ii%--i?m. UNDP IND/69/588. 1971, 

6. Khmer Republic: Organization of Agricultural Research. UNDP KMR/72/008. 1974. - 

7. Thailand: Organization and Development of Agricultural Research. A. C. Evans, 
TA Project. l97Q. 

8. Thailand: Coordination of Plant Production Research. UNDP THA/72/017. 1973. 

VI. LATIN AMERICA 

1. Brazil: Advise to Minister on Reorganization of the Federal Ministry of Agriculture, 
including the Establishment of an Agricultural Research Department, Consultant 
Mission, V. w. Bruce, 1961-62. 
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- 
2. Brazil: Organization and Policy of the Federal Agricultural Research Service and 

Allied Services. Mr. A. L. Jolly. TA Project. 1962. 

3. Brazil: Agricultural Education and Research at the Federal University of Santa Maria 
- Rio Grande do Sul. UNDP BRA/69/533. 19’70. 

4. Brazil: Agricultural Education and Research of the Federal University of Santa Maria 
- Rio Grande do Sul. Consultant Mission: Prof, I. &non. 1973. 

5. Colombia: Centre for Agricultural Training and Research, Cauca Valley, 
UNDP COL/4. 1961. 

6. Colombia: Faculty of Veterinary Medicine and Animal Husbandry - National University 
of Bogota. UNDP COL/65/518. 1966. 

7. Cuba: Central Agricultural Experimental Station, Santiago de las Vegas. 
UNDP CUB/61/501. 1963. 

8. Ecuador: Assistance to the Faculty of Agriculture and Veterinary Medicine, Central 
University Quito, UNDP ECU,‘62/507, 1962. 

9. Guatemala: Organizational and Administrative Improvements Required for the - Promotion of Agricultural Development (including agricultural research) Coniultant 
Mission V. W. Bruce. 1966. - 

10. Mexico: Integrated Agricultural Programme for Education, Research and Extension 
Work - Chapingo. UNDP MEX/63/506. 1963. 

11. Mexico: Integrated Programme for Education, Research and Extension Work in - 
Tropical Agriculture - Cardinas, UNDP MEX/‘71/531. 1 971, 

12. Panama: 
Agru. 

nes -- 

13. Trinidad and Tobago: Agricultural Planning - Sector Review Research, Training and 
Manpower. Consultant Division, B. N. Webster. 1970. 

14. Uruguay: Agricultural Education and Research Consultancy. The research 
organizationonsultancy mission will be organized during 1974. UNDP URU//65/502. 
1974. 

15. Uruguay: Faculty of Agriculture, University of Uruguay, Montevideo. UNDI? 
sInm7-G5/50%. 1970. 

16. Uruguay: Organizational and Administrative Improvement Required for the Promotion 
of Agricultural Development (including agricultural research). Consultant Mission 
V. W. Bruce. 1970. 



Annex II 

AGRICULTURAL RESEARCH INSTITUTES AND STATIONS 
FREQUENCY CLASSES BY NUMBERS OF RESEARCH WORKERS 

The present inventory is a preliminary attempt to evaluate the agricultural research 
capabilities on the basis of eight frequency classes of numbers of research workers 
engaged in agricultural research activities in national agricultural research institutes and 
stations. The term research institutes and stations has been used in a broad sense as 
physically identifiable administrative unit.s in different geographical locations where 
research activities are carried out and w’here research workers are working together 
irrespective of the size of the station (i. e. Research Centre Headquarters of a major 
Research Institute - versus - small isolated experimental stations). 

The data are compiled from the more recent 1970-1973 surveys and directories 
available for agricultural research in Latin America, Africa and the Near East Regions, 

11 Those for Asia and the Far East Region are based on a survey carried out by FAG in 
1962-63, as the more recent information from the ASPAC Directories were not available. 

- 
The major sources of information have been compiled from the following publications: 

1. 

2. 

3. 

4. 

5. 

Estaciones Experimentales Agricolas de America Latina. Preparado 
para el Grupo de Consultores reunido en Washington de1 10 al 14 de 
Marzo de 1971. Banco Interamericano de Desarrollo. Carlos Enrfque 
Fernandez y Luis Marcano! 1971. (Table 1). 

Estaciones Experimentales Agricolas de la Zona Andina, Instituto 
Interamericano de Ciencias Agricolas de la OEA. Programa de 
Investigaciones - Zona Andina. Lima, Peru, 1970. (Table 1). 

FAO Near East Region Mission Report on Organization and Admimstration 
of Agricultural Research, Country Reports, FAG, 1971. (Table 2). 

Survey of the Scientific and Technical Potential of the Countries of 
Africa. UNESCO Field Science Office for Africa, Nairobi (Kenya), 
1970. (Table 3). 

Current Agricultural Research Information System (C IS). Directory 
of Agricultural Research Institutions and Projects in West Africa. 
Pilot Project, FAG, 1973. (Table 3). 
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- 

6. National Agricultural Research Systems in Asia. The Agricultural 
Development Council (ADC). Edited by A. H. Moseman. 1971. 
(Table 4). 

7. Directory of Agricultural Research Institutes and Experimental 
Stations in Asia and the Far East. Regional Office for Asia and 
the Far East. Bangkok. C. W, Chang. FAO, 1962 and 1963. 
(Table 4). 

- 

- 

- 



Table 1. Countries of the Latin American Region . . -- --- 
Number of Institutes by Frequency Classes of Numbers of Scientists 

11-25 26- 50 undef. Total 
.~ 

. 
Argentina 
Bolivia 
Brazil 
Chile 
Colombia ’ 
Costa Rica 

. Dominican Rep. 
Ecuador 
El Salvador 
Guatemala . . 
Honduras 
Mexic 0 
Nicaragua 
Panama 
Paraguay 
Peru 
Trinidad-Tobago 
Uruguay 
Venezuela 

Plumber 

Percentage 
---v 

3 

3+=-% 7 -- 

4+(Z) 
1 

3 
5 
8 

10 

4*(i) 

5 

76 
- 

30.4 

12 
1 

5+fl) 
1 

1 

5 
1 

2 
2 * 

5+(l) 

4 

43 
--- 

:I?. 2 

S-10 
--I_ 

11 

/& -- 
l- 

2+(l) 
1 

1 

3 

1 

2 
1 

4 

53 
_____ 

21.. 2 

2 

I+/37 -- 
1 
1 ’ 
1 ; * 

1 
2 

1 
5 
1 

P 

-- 
50- 100 

1’ 

1 
1 
1 

1 

1 - 

-- 
101-199 

1 

‘.> . 

2 

(3, 
_. 

1 

-. 

1 

7 

40 
16 
46 
12 
23 

5 
1 
5 
5 

10 
13 

9 
3 w 

14 
3 

20 
2 
a 

16 

-___ 
39 20 6 4. 9 250 

~-- -- 
15.6 8 2.4 1.6 3. 6 100 

- __-- --- --- 
-Remarks: 1. Numbers in ( ) refer to Universities’ Departments or research centres of Faculties of Agriculture ox 

Coileges -of Agriculture far which the Scientific Staff is devoting only half of its time to research activities. 

2. Numbers in /‘- 7 indicate the numbers of institutes for which the frequency class is only an average. - - 



Table 2. Countries of the Kear East RegiDn cII - -_ 
Number of Institutes by Frequency Classes of Numbers of Scientists -~-----.___--- __- - 

Afghan’istan 
cyplms 

QCY Pt 

Iran 

Iraq 
Jordan 
Kuwait 
Lebanon 
?+ibya 
Oman 
Pakistan 
Qatar 
Saudi Arabia 
Somalia 
SlIda 
Syria 
Yemen P. D. R. 
Yemen 

_. 
Number 

_----- __-~ --. ---- 
48 17 23 12 8 

^.._ _ --.-l _._ -I_ -~--_ 
Percentage 24.25 17. li 8.60 11.61 . 14.64 6.06 4.04 

_I --____ ____-- ------_I 

Retia~ k : Numbers in ( ) refer to Universities’ -__- Departments or research centres of Facdties of Agriculture OI 
Colleges of Agriculture for which the scientific staff is devoting only half of its time to research 
activities. 

3 

3 

3-5 

0) 
6+(2) 

4 

__~ 
6-10 

l+(2) 
3 

l+(l) 

1 

26-50 
--- 

1 
84’) 

i, 

51-100 
---- --..- 
200-300 Undef. I TW.! 
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c 0 
.d 
uu 
c: 



Africa Region (cont’d) --.- 

Sierra Leone 
SWW~lilld 

TanzRnia 
Togo 
Tunisia 
UgarKla 

Upper Volta 
Zaire 
Zambia 

Percentage 

2+(l) 
4 
7 

15 
11 

3 

185 
--- 

34.18 
-__.__ 

135 

25.3% 

2 
7 

15.98 

2 
,2 

.2+(l) 

--- 
60 

11.30 

_.-__-_ 
200-300 

-.-.--- 

'I 
. . 

-_.---- 

Undef. 
__ --. 

1 
1 

-.-_- 
32 

6. 00 

Remark --- Numbers in ( ) refer to Universities’ Departments or research centres of Faculties of Agriculture or 
Colleges of Agriculture for which the scientific staff is devoting only half of its time to research 
activities. “. 

532 
-I_- 

100 

I I 



. 
Bangladesh 
Burma. 
China 
China (Taiwan) 
Fiji 
India 
Indonesia 
Japan 
Khmer 
Korea 
Laos 
Malaysia 
Maldives 
Nepal 
Philippines 
Sri Lanka : 
Thailand 
Singapore 
Vietnam 
Hong Kong 

Number 

Percentage 

Table 4. C&tries of the Asia and the Far East Regixl 

Number of Institutes by Frequency Classes of Numbers of Scientists 

____- 
o-2 

5 

1 

. 28 

7 

1 
38 

1 

18 81 36 19 8 

30 13 7 6. 66 2.96 
-.- 

11-25 

6 

12 

5 

2 

2 

26-50 

8+(l) 

4 

1 

1 

1 
1 

1 

‘. Remark: -- Numbers in ( ) refer to Universities’ Departments or research centres of FacuIties of Agriculture 
or Colleges of Agriculture for which the scientific staff is devoting only half xf its time to research 
activities, . . 

1 

101-199 - 



Table 5. WV-.. 

NUMBER OF AGRICULTURAL RESEARCH INSTITUTES BY FREQUENCY CLASSES 
5F NUbTBERS OF SCIENTISTS A?XD THEIR PERCENTAGES BYREGIOSS AND ON A GLOBAL BASIS 

Ijk eqtiency Classe z 

- 

o-2 

3-5 

6-10. - 

11-25 

26-58 

51-100 

101-199 : 
200-3OQ 

Undefined 

TBTAL 

Latin America 

Number ‘ercentag~ 
--- 

76 

43 

53 

39 

2a 

6 

4 

30.40 

17.20 

21.20 

15.60 

“ioo . 

2.40 

1.60 

9 

250 

3.60 

106 

Near East . 
___- 
Uumber 

48 

34 

17 

23 

29 

12 

8 

2 

25 

198 

- 
‘ercentage 

-. 

24.25 

17.17 

8.613 

11,6f 

14.64 

6.06’ 

4.04 

1.01 

X2.62 

Africa 
--- 
Pumbe1 
-..- 

185 

135 

85 

60 

26 

7 

2 

-32 

-- 

532 

--_ 

_- 
Percentage 
-___- 

34.78 

25.38 

15.98 

11.30 

.4.88 

1.31 

0.37 

6.00 

100 

- 
I Asia & Far East 

- - 
Numbed Percentage 

270 
I 

100 

I - 

r 
81 
58 

39 

36 

19 

18 

8 

4 

7 

-I.---- 

Total 
-.___ 
Number 

. 

390 

270 

195 
157 

94 
43 

22 

6 

73 

-I 

1,250 

31.20 

21.60 

15. 6Ci O3 

12.56 

7.52 
3.44 

1.76 

0.45 

5.84 

100 
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