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Even though modern science began its development in the Western
world in the seventeenth century, agriculture only became a subject of
scientific investigation in the 19th century, and it is only since the start of
the 20th century that agricultural sciences have really come into their own.

In the USA one can trace the prehistory of agricultural sciences back
to the approval of the Land Grant College Act in 1862, although it was not
clear at that time whether the agricultural colleges should do research at
all. Agriculture was certainly not yet considered as a science. As JM.
Gregory of Illinois Industrial University put it in 1869: "Botany is a science
‘ - - chemistry is a science - but agriculture is not a science in any sense....it is

simply a mass of empiricism" (1). The late nineteenth and early twentieth
‘centuries were ‘a period of rapid develo_pment and increasing
" professionalization for the agricultural sciences in the USA (2).

In the developing world, with the exception of a few countries such as
India, the development of agricultural sciences has only become significant
during the post-independance period. Before independance, agricultural
research in developing countries focused as a rule on export crops, whereas

-research on staple food crops of importance to the diet of tropical people
was very largely neglected. Furthermore, at the time of independance,
scientific institutions were staffed and administered almost entirely by
Europeans and the scientific work performed in these institutions was
mostly attuned to European economic interests. At the time when the
newly Independant States came into being, efforts were made to create
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autonomous research institutions and the demand for trained manpower
increased considerably - this being considered as a necessary part of
achieving self reliance (3). The following figure among the most imortant
teaching and research institutions in developing countries: The Agricultural
University of Pantnagar, The College of Agriculture of the University of the
Philippines at Los Banos and L'Institut Agronomique et Vétérinaire Hassan
II at Rabat in Morrocco. It should be noted that this latter institution only
came into being at the end of the 1960's, and was not officially inaugurated
until 1974.

Whatever their original features may be, the setting-up of these
institutions was influenced by models established in western countries.
Thus the American model of agricultural research was partially adopted,
above all immediately following the Second World War, by countries like
India and Brazil amongst many others. Similarly, the system established in
France served in large part as a model for the francophone African
countries. The diffusion of these models was facilitated by the fact that,
until relatively recently, students from Developing Countries had to go to
countries in the West to pursue umversny studxes and to obtain dxplomas
so as to become researchers. | :

To what extent does the (even partial) adoption of western models
and the training of students from developing countries in universities in

the West influence the practice of agricultural researchers in LDC's, and the

perception that they have both of their own work and of the practice of

research in general in their countries? What are their social origins? What

institutions do they work in? To what extent are these same researchers

different from researchers m the countries in the West Where they were
trained?

We propose to offer some elem‘ents of a response to this question by
comparing the results of an enquiry that we carried out on a population of
489 researchers working in 67 LDC's with those obtained by Busch and

Lacy based on an enquiry studymg 1400 American researchers in the

agrlcultural sciences (4).

Although our population presents certain peculiarities, we think that it
is in general representative of researchers in LDC's. To be more precise,
the researchers we studied represent the four continents and are located in
the tropics and sub-tropics; principally and in order of importance they




come from Asia 42%, Africa (38%) and Latin America (18%) and are active
in high-priority and dominant areas of research in LDC's, viz the
agricultural and biological sciences. The most significant individual feature
of the population studied stems, however, from the fact that the
.. researchers who constitute it all received a research grant from the
International Foundation for Science (IFS), and that they are thus the
products of an internationally operated selection procedure

‘So as to sharpen the comparison, we will also refer to other work, and
in particular to the ISNAR data base on national agricultural research
systems (5).

1. Socio—.professional backgrounds: a relatively stronger
- influence of farming backgrounds for agricultural scientists in
the USA than for those in developing countries

| Many researchers in LDC's, as is the case for their fellow citizens with
- advanced educational qualifications, are the first in their families to receive
an education at secondary level and above. Many of them, particularly the
Africans, come from a rural environment: "I come from a rural village
situtated in the eastern part of Ghana. My parents are illiterate, but they
struggled to provide an education for their children, because they were
_convinced that with education goes interesting work and a good position in
life. 1 am the second of a family of 10 children. I have four brothers and
five sisters. It was an eminent academic from my village who filled me

- with desire for further education. When I was a small boy, every time he
came to the village, I went to see him. This man is now Professor of
Linguistics at the University of Ghana.. However, it was only when I
arrived at the university that I discovered my. vocauon for science and for
scientific research through becoming aware of the numerous problems
crying out for solution confronting Ghanaian agriculture ...".

What a path he has followed this young Ghanaian, who now holds a
Phd from a prestigious English university and was as a result able to spend
time at no lesser an establishment than the Experimental Station at
Rothamsted and work under the direction of researchers with international
reputations in their field like Dr Barbara Mosse and Dr David Hayman
before returmng to Ghana. ‘




1961/1962, that is to say 8% (7). The percentage of sons or daughters of
'blue collar workers' is, on the other hand, lower: but this can be easily
explained by the fact of the lower rate of industrialisation in LDC's,

The high percentage of researchers (24%) coming from the social
category 'liberal professions and management’ confirms the phenomenon of
~ inequality of opportunity, and this is so much the more striking since this
category only represents a very small part of the population in LDC's.

Interestingly, Busch and Lacy's survey of agricultural scientists in the
US.A. also reflects the strong influence of a farming background. Although
the farm population of the US.A. is now under 4% of the total population,
38% of all agricultural scientists come from a farming background (8). As
was the case for our results, scientists in agronomy and in the animal
sciences in the US.A. are more likely to come from an agricultural
- background, as compared to only 14% of foresters and 22% of food

. scientists.

‘ As can be seen from a study of Table 2 below, it is researchers in the
field of crop science who have the largest probability among the researches
in LDC's of having a farming background, followed by those from the field
~ of animal production. In contrast, only 23% of food scientists come from a
farm background, while 40% report having fathers who were professxonal |
or white collar workers, and 17% had fathers who were owners of small
commercial enterprises or workshops. With the exception of labourers and
‘other blue collar workers, who are under-represented in the group of
fathers of food scientists; this last result is again very similar to that of
Busch and Lacy in their survey of American agricultural scientists.

For the other fields, the further one goes from those that have a direct
relation to agriculture, the wider the social base of the researchers’ family
origin and the less the latter are likely to have a farming background.
This is particularly true for aquaculture, a domain in which only 19% of the
researchers have a father with a farm background.

Taking into account the relative weight of the farm population with
respect to the total population in the US.A. (4%) and in the LDC's (78% in
Africa and in Asia; 40% in Latin America), one could expect to find higher
percémages of researchers with a farm background in the LDC's than in the
US.A. That this is by no means the case and that on the contrary we found




Table 2. Fathers occupation of screntists in LDC's by discipline

Father's Occupation (%)

Farm Lib Profs Artisans  White Labourers

Disciplines Background Management Commerce Collar Blue Collar
_Crop Science 45 18 16 5 o _ 10
Animal Production 3% 24 1 13 12
Forestry 29 16 21 21 ‘ 10'
Rural Technology 26 -6 21 16 25
Natural Products 25 24 | 24 14 12
Food Science ‘ 23 40 17 6 10
Aquaculture - 19 26 24 14 13
Total 30 24 20 11 13

a relatively high pereentage (24%) of researchers coming from the category
‘Liberal professions and Management' despite the fact that this social
category represents only a very small proportion of the population in LDC's
suggests that inequality of opportumty is even more significant in the LDC's

than in the US.A. |

2. Gender: a larger participation of women in agricultural
research activities in LDC's than in the U.S.A., w1th significant
differences between the continents.

“When we learn that women represent only 16.56% of the total
population of researchers, we have to conclude that they are’

under-represented. A rapid comparison of the situation-in the developed

world leads us, however, to modify this first reaction. In effect, in the
United States in 1982 only 13% of scientists and engineers were women,
although their total had increased by 200% between 1972 and 1982. This
percentage is clearly much lower than that of women in the workforce in
the United States, that is to say 45%.




In a country like Sweden, which is, nevertheless, well known for its
efforts in the domain of sexual equality (11), only 12% of the population
trained to perform research were women (12), and the higher one goes up
the various levels of university education, the less women one finds. Thus
although more than half of the students in secondary education are women,
only a quarter of those studying for doctorates (forskarstuderande) are ..
and only 3% of university teachers (13).

Taking the mean percentage of women over all the countries we
studied hides regional disparities and important differences between
countries. Thus the percentage of women researchers in our population are
as follows for the different continents: 9% for Africa, 15% for Latin America
and 23% for Asia.

The Philippines and Thailand display the highest percentages, with
respectively 36% and 33%, while we find only 10% of women researchers in
our Sri Lankan population.

Some African countries, such as Tunisia and Tanzania with
respectively 27% and 23% women, have a laudably high percentage when
compared to the continent as a whole, whereas countries like Burkina Faso,
Morocco and Senegal have much lower scores than the average.

Detailed comparisons allow us to affirm that, leaving aside those
countries for which we only have a very small sample, the percentage of
women in our population corresponds relatively well to that in the whole
of the population of researchers in the countries studied. Thus dccording to
-a recent study (1984) carried out by ISNAR of the 1400 researchers and
technicians of the Department of Agriculture in Thailand, 38% were women.
This same study also brings out a strong degree of disciplinary
specialisation, which means that women tend to choose those domains
- which are principally involved with laboratory work and which permit
them to work in the capital (15).. As for Senegal, we were able during our
last study visit to this country in 1984 to verify that taking the scientific
‘and technical personnel of the. Institut Sénégalais de Recherche
Agronomique (ISRA) as a whole, only 4.5% were women. Equally, a quick
analysis of the statistics for the people teaching at the University of Dakar
for the year 1982/1983 has allowed us to establish that there were 8.5%
women in this group (including expatriate women - who made up more
than half the total), 7% being located in the Faculty of Medicine and




Pharmacy and the Faculty of Arts and the Humanities. For Sudan as a
whole and in all categories there were in 1980 4 women researchers in the
total of 123 agricultural researchers, that is to say 3%, and these worked in
the field of food science and nutrition (16).

Equally, we find a strong degree of disciplinary specialisation as a
function of gender in our population, the women tending to concentrate in
the more traditionally feminine disciplines which necessitate mostly if not
exclusively laboratory work based in the capital or in a large town.

Table 3 Geader distribution of scieatists in LDC's by scientific area

Men Women
Research S % %
Area '
Food Science 62 38
Forestry . 77 23
- Natural Products 80 ‘ 20
Aguaculture 85 . 15
Crop Science 88 ' 12
Rural Technology 90 10
Animal Science 95 ‘ 5
Total ' 84 16

The three domains in which women are over-represented as a proportion
of the mean, that is to say in Food Science, Forestry and Natural Products
are equally those which are over-represented in Asia, the continent in
which we find the highest percentages of women in research.

In the domain of Food Science, the research work of the women in our
sample all has a direct bearing on nutrition and the production of
foodstuffs: the improvement of traditional procedures of fermentation of
foods, the production of microbial proteins, studies linked to the
contamination of foods by mycotoxins or by aflatoxins. In the field of
Forestry, their work bears principally on research into mycorrhyzal
associations and mostly on the isolation, determination and culture of
mycorrhizal strains in the laboratory and to studies attached to the fields
of taxonomy and ecology. Although some are responsible for field
experiments, forestry research, which necessitates prolonged periods away
from home, rests a male domain. | :




The field of Natural Products draws almost exclusively on laboratory
work. With aquaculture, we come to a discipline at the crossroads, but
here again it is interesting to note that the women in this field concentrate

+'their research above all on nutrition and the development of foods for

diverse aquatic organisms, on the development of vaccines and on the

- parasitology of diseases affecting fish.

¢ These three latter are most typically male domains, which very often
entail permanent or temporary posting to an isolated research unit outside
of the capital and the big towns. Disciplinary specialisation is not the only
factor that explains the greater concentration of women in the cities. Other
factors such as matrimonial status, the number of children to support as
well as the spouse’s profession- can also influence the geographical
placement of researchers and as a result their research practice.

- While in the US.A. in 1982, as we have seen, women represented only
13% of all employed scientists and engineers, Busch and Lacy found in their
sample that a little over 4% of agricultural scientists were women. Women
agricultural scientists in the US.A. are, however, highly concentrated in the
fields of nutrition (41%), social science (19%) and food science (10%). For
the fields of agronomy, animal science and forestry, I% or less were women
(17). '

 While we must recogmse that women are globally under- represented

: among the agricultural scientists in the LDC's, they are much more so in the

US.A., where in certain fields such as forestry, agronomy and animal
science they only represent, as we have just seen, 1% or less, whilst for
these same fields we have found for our population 23%, 12% and 5%
respectively were women.

Further, we have established a very large disparity in the participatjon :
of women in research activities in the LDC's in different continents, to such
an extent that in several Asian countries, such as Thailand, women are

‘significantly present in all fields, even if one can still discern a marked

disciplinary specialisation which tends to concentrate' women in the -
laboratories in the capital.
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3. Education

Until relatively recently and with the excepiion of a few countries like
India, study abroad was for many students from LDC's the only way to

- pursue university courses and to obtain diplomas allowing them to become

researchers. In this context, the path followed by this young Fijian
researcher is fairly representative of that followed by many researchers

from LDC's: "I was born in Fiji, where I completed my primary and

secondary studies. At the secondary school - the Marist Brothers High
School of Suva - I got my Fiji Junior Certificate, an overseas examination set
by Cambridge University. Then I studied for one year at Suva Grammar
School where 1 got my certificate for entry into a university. I wanted to .

- g0 to university to continue my studies, but as at that time there weren't
‘any universitities in Fiji, I left for New Zealand in 1964 to study at

Canterbury University. I stayed there for five years, during which time I
got my Bachelor of Science degree and my Masters” .. . This Fijian .
researcher of Indian stock ended up spending tWo ‘more periods overseas,
going to Queensland University in Australia in 1976 to get his Phd in the
field of Rural Economy. Between times, that is to say at the end of the

~1960’s, the South Pacific University.at Suva was created. Thus it was only

~ after three pemods overseas, where he stayed in all for 9 years alternating

- with periods of Work for the mestry of Agmculture in F111 that he got his
 Phd. | o | ,

Although th1s phenomenon of overseas training is nexther new nor in

any way specmc to LDC's, it should be noted that the proportlon of students

~-from LDC's:in the total of overseas students has. increased significantly
since the 1960's in most western countries. Thus in the United States the

‘number of overseas students has increased tem“old over the last 30 years,
going from a little more than 1% to 2.5% of the total student population
" (18). The five western countries that take the most overseas students are,

in descending order of importance, as follows: the United States of America

(326,299 in-1981), France (134,566 in 1982), the Federal Repubhc of

Germany (71,393 in 1982), Great Britain (42, 267 in 1983) and Canada
(35, 363 in 1983). Among these overseas students, at least 80% come from
LDC's, except in West Germany where they constitute only 60% of the

overseas student population (19) It is in France, with more than 13% of

the total number of students,-that the percentage of overseas students is

~highest. Then come West Germany, the United Kingdom and Canada wnh
‘about 5% and the Unned States Wlth 2. 5% (20) |
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During the colonial period, overseas education was very restricted, and
took place almost exclusively in the colonising country. During the years
preceding independance, there was an increased demand on the part of
students in LDC's for overseas education and the number of scholarships

~ given by the industrialised countries increased considerably. ~This reflects

in part a sharper awareness of the value and the rle of tertiary education
and of science for development, as well as the desire of the donor countries

~to maintain or to acquire -political and economic mfluence in the newly

mdependant states (21). : ‘ | g

This does not mean to say that there were no universities in many

'LDC's before independance; but these latter clearly did not, at the time of
- independance, cover all disciplines in science-and technology -and above all -

did not for the most part offer postgraduate degrees. -Thus there were 23

 universities in Latin America during the colonial era, from which nearly

150 students had got degrees by about the end of the eighteenth century
(22). In 1857, British colonials opened the first Asian universities, at

‘Calcutta, Madras and Bombay (23). Cairo University was founded in 1908

(24). The first universities in black Africa are of more recent origin. In

fact, it was only in 1948 that the first courses were g1ven at University
_ College in Ibadan, Nigeria, and in 1950 that the first two science graduates
‘emerged from the same institution (25). The official opening of the .
- University of Dakar, the oldest of the francophone universities in black
- Africa, only took place in 1957, and it only became Senagalese after

Independance in 1960

' In some countrles the rate of evolutmn after the creation of the first

5"un1versxty was rapid, and the movement accelerated part1cular1y rapidly

during the 1960 s. Thus there are at the present time in Brasil no fewer
than 60 universities and 800 tertiary institutes outside of the universities,

- while before 1965 there scarcely any institutions other than the University

- of Sao Paulo offered university education, and that for a limited number of .
students.. ‘The number of 'students has increased con51derably since,
-reaching . apprommately 200 000 in 1968 and more than 1.1 million in
- 1977.. At the present“time in Brazil there are about 600 ‘graduate

programmes’ in about 30 universities and mdependant msmutes Two
thirds of these programmes lead to a Masters and one third to a doctorate.
The University of Sao Paulo alone offered in 1977 no less than 100 Masters

and 66 doctorate programmes covering all fields. However, even in the
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opinion of Brazilain officials these programmes are of extremely variable ,

quality, - and it is considered that only one third of the doctorate
programmes are of a good academic standard, and that less than one half of
these are offered at the University of Sao Paulo.

This is one 'of’the reasons for which the Conselho Nacional de

'Desenvolvimento Cientico e Tecnologico (the National Council for Scientific

and Technological Development of Brazil) offered more than 1000
scholarships for Brazilian students in 1984 for doctoral or post-doctoral

~ research, mostly in the following countries: the United States, Great Britain,
France, Belgium, Canada, West Germany, Australia, Italy, Sweden and Spain

(27). This is, however, only the tip of the iceberg, for overseas training in
research.is a field that LDC's find difficult to master, and much overseas
training depends more on the personal initiative of the students than on

~any controlled planning at governmental level. It is a field where there

has been an increased diversification of host countries since the start of the
1960's, although the LDC's are still marked by their respective colonial

heritages, Whatever may have been the vagar1es of post colomal pohucal |

evoluuon

Very feiv studies have been made of vﬁther educatioﬁal level of

- agricultural smennsts in LDC's. The most recent and the most accurate

study has been made by ISNAR. From this survey, it can be concluded that

. a srgmﬁeantly large number of agricultural research institutions are staffed
' by relatively few researchers with doctoral training. Figure 1 on the next

page shows the frequency drstmbunon of agricultural scientists with Phd’s.

o Of the countriés: for which ISN'AR has obtained data for 1983- 1984, almost
’7 50% have less than 5% of their agricultural scientists holding doctorates '
‘ and only four countrres have a propornon over 20%.

Although there is little mformatron avarlable on the level of | expenence
of research personnel in LDC's, there is also some ev1dence that it is very

- low, at least in countries in sub- Saharan' Africa. In Kenya in the early

- 1980's, 76% of agrrculturai research personnel had less than S years' work
" experience; the equivalent f1gures were 46% for Nrgema 69% for Senegal
'and 67 % for Zlmbabwe (29). ’
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Figure 5 RELATIVE FREQUENCY DISTRIBUTION OF COUNTRIES
BY PERCENTAGE OF AGRICULTURAL RESEARCHERS
% WITH A PHD-DEGREE
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o . 0-2 25 5140 = 10-15.  15-25 25

PERCENTAGE OF AGRICULTURAL RESEARCHERS WITH A PHD-DEGREE

Sample Size: 63 countries Source: ISNAR Databas
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These statistics must, however, be taken with a grain of salt, because
despite efforts that have recently been made in this domain, few LDC's
have a very precise picture of their scientific and technical potential.
There are also problems in the interpretation of definitions, and these

frequently render comparison hasardous. As far as Sudan goes, Lacy

proposes percentages that are-even higher thdn those. previously cited for

the researchers at the Agricultural Research Corporation (ARC): of the 161

researchers who made up the ARC in 1980, 81 held doctorates.  The

percentage of Phd's was still higher if one excludes research assistants.
Further, 12 of the 13 researchers at the ARC who were not attachéd to the

institution that same year also held Phd's (30).

_In their survey, Bosch and Lacy found tha_trnore than 92% of currently

~ active public sector agricultural researchers in the US.A. had received their

doctorates. Of the thirteen agricultural dlscrphnes under review, only two -

~ forestry (81%) and agricultural engineering (63%) ‘had fewer than 90%
~with. doctorates : | o

More than 60% of the researchers ih our oopulation held a doctorate or

‘equivalent diploma. Clearly, this high percentage results from the selection
-and cannot be clauned to represent the prevailing situation in LDCs. It

does however appear to us to be .of interest that we can observe a
significant variation in this percentage between the d1sc1pl1nes Thus in the

field of crop science, 72% of the researchers had a Phd whereas no more
' than 51% did i in forestry and 48% in rural technology

o Although the percentage of doctorates obtamed in LDC's has mcreasedi

constantly since the beginning of the 1970's, the dependance on other -

- countries for trammg in research still remains very marked. The more

years spent ‘abroad, the higher the student's chance of passing a doctorate.
In other words, researchers who have spent 10 years or more abroad have

| ‘3.5 times as much chance of gaining their doctorate as those who followed

all their studies in their own countries. This dependance on other countries

- for education is, equally, directly proportional to the level of diploma
~ obtained. The more advanced the diploma, the greater the dependance.

Thus, where more than three quarters got their doctorates-in foreign
universities, only 45% got their Masters abroad and th1s percentage falls to

10% at first degree level.

Three quarters (76%) of the researchers in LDC's comprising our
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population studied in the universities of 16 industrialised countries to get
their doctorates. Three countries dominate in large part the international
scene of countries providing doctorates for students from LDC's, and.
furnish of themselves 80% of the doctorates obtained abroad by the

“researchers in our populatron, these are the United States (34%), Great

Britain (26%) and France (20%), followed some way behind by Australia,
Canada and West Germany. This diversity of education is incontestably an
enriching source of ideas and of multiple contacts. In addition, the

‘movement of individuals with knowledge is probably one of the most
‘efficient ways of transferring knowledge. This eclecticism can also be a

source of confusion, and can render the evaluation of the value of certain

“diplomas and" training received abroad difficult. These difficulties are

reinforced in the case where the thesis is presented in a foreign language

- not understood by almost all the researchers and admlmstrators in: the

student’s country of origin.

\ Most agricultural scientists in the US.A. received their education at

- land-grant ipstitutions. In addition, many agricultural scientists got

multiple degrees from the same institution and are employed by the same

institution after the completion of their formal education. Furthermore a

small number of universities dominate the education process. At the

~doctoral level, nearly three of every five agricultural scientists have been

educated at one of the top dozen land-grant universities, the top three

‘being the University of Wisconsin, Cornell Umversrty and Michigan State

University. According to Busch and Lacy, the tendancy for sc1enusts ‘to be

‘employed by their degree-granting institution and the dominance of a . -

small number of institution in the educational process suggests a potentral

insularity of both agr1cu1tural educatron and agrrcultural research in the
US.A. (31) | ‘

Clearly not all students with doctoral tralmng are desnned to become |
researchers - this is far from being the case. In trying to- establish the
determining crrterra in the choice of this profession for the researchers in

. our population, we came to realise that the culmination of a course of
“tertiary education by a career in research seemed less determined by a
rational & priors choice than by the vicissitudes of the selection procedure

and the possibility of obtaining at an opportune moment a, scholarshrp for
overseas study. This factor seems to be so significant that several authors

~ are prepared to affirm that “the fact that a scientist is involved in a
partlcular screnuﬁc specxahsatron does not necessarﬂy srgmfy that this

-
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interests him" (32). What does the choice of research subject involve?
This is what we propose to look at now.

4. Critetﬁii for research subject choice

The choice of research subject can be influenced by a series of factors,
of which some are external to the science involved. In fact most often, as
Busch and Lacy have shown, several factors intervene simultaneously in
this choice: "decisions made by scientists regarding problem choice emerge |
from a complex process of negonatlon within themselves and Wlth other
scientists, admlmstrators and clients” (33).

In order to try and ‘determine the relative importance of the different R
factors which may have played a part in the choice of research subject of
researchers from LDC's, we have adapted the list of criteria established by
Busch and Lacy and tested in different enquiries in the United States and

" Sudan (34) to the requirements of our study by eliminating a few factors
~ ‘and adding a few new ones. Taking as a base the means obtamed from a
~ system based on a scale of five numbers (going from 1 as pnmordlal to5

'not important at all'), we have estabhshed a classxﬁcauon of the 20 criteria
for choice offered to the researchers. Table 4 on the next page presents
thxs classifi 1catlon

' The criterion at the head of ‘”the classification,; “ importance to society’,
refers to that which was in second place for the choice of profession of -
researcher, that is to say 'social utility’. Here we find the researcher’s need

to justify his or her rajison d'étre with respect to society as a whole. When

we interrogated researchoré'so as to know what this concept meant for
them, we realised that apart from the aspect of social utility, that is to say
very roughly the capacﬂy for the research to resolve the economic and

- social problems which are mostly posed at the level of then' country as a

whole, this criterion is relatively close to other criteria on.the list like

'likelihood of clear empirical results’ and to a lesser, extent 'potential
- marketability of the fmal product wmch came respecuvely in 9th and

12th places.
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Table 1. Critersa for research | ‘bmblem choice

Rank . - Criterion- Mean(*‘) ‘ " Rank

LDC Score USA
1 Importance to SOCIELY....ovcivviiiiiiviinia, 1.76 2
2 " Potential creation of new methods, :
useful materials, and devices ..........ccooevnee 1.88 5
3 Enjoy doing this kind of research.............. 2.06 1
4 Scientific curiosity... ............ ceene 223 4
5 " IFS priority areas.........coccvveenveinnnieninineninns 2.28 -
6 Publication probability.........c.ooivviiiininnns 2.34 6.
7 Availability of research facilities............... . 2.40 3
8 Potential contribution to scientific theory 2.45 12
9 ‘ Likelihood of clear empirical results............ 2.65 8
10 Access to external funding........ccou.e.. e 2.67 : (9)
11 - Currently a 'hot topic' ..o, 271 ‘ 15 -
12 Potential marketability of the final product 2.71 - 17
13 Priorities of the research organization........ 271 11
14 Length of time required to complete ‘ ‘
the Project. ..o 282 ‘ 16
15 Credibility of other investigators doing ‘ :
‘ similar research.....ocnen 307 14
16 = - Accessto funding from your institution....... 3.21 9
17 Feedback from extension personnel......... 330 20
18 - Colleagues approval........ eeerererasrenen e 3.33 18
19 Subject of your thesis...........ccooet v, . 349 -
20 Demands raised by clientele........vennes :3.59 v ?13

(*) Mean score based on five point scale (1= prunordml 5 not 1mportant atall).

: (9) Funding

The fact that those criteria that come in the first four positions relate to.
a fairly heterogeneous assortment of concepts is probably significant and

“tends to confirm the hypothesis that the choice of a research subject does -
‘not depend on one factor alone but is influenced by a series of factors. '

Equally, it is interesting to note that the placement of the first six
criteria on our list corresponds: {although in a different order for the first

three and excepting criterion S which is different on the two hsts) tothat =
.established for the Umted States by Busch working from a sample of 1431
" American researchers employed in the domain of agrlcultural science. If

one widens the comparison to take in the list as a whole, it becomes clear
that the two lists are, with a few exceptions, relatively similar. Thus it

. seems that the researchers from the LDC's in our population have more or

less integrated the same reference system as concerns criteria of choice of

research subject as American researchers who work in comparable .
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‘research domains.

It seems however that researchers in the LDC's attach a relatively
greater importance to criteria such as ‘potential creation of new methods'
and ‘potential contribution to scientific theory', which tend to characterise
fundamental research, than do American researchers. On the other hand,
the fact that the criterion ‘demands made by clientele’ carries up the rear
of our list doubtless refers to the marginal position occupied by science in
LDC's and serves to reinforce the theory according to which researchers
and scientific institutions in LDC's are alienated from production dctivities
or marginalised from them as a result of lack of demand (‘'demand-pull’) of
the economic system over the local sytem of knowledge production (35).

‘In the same way, it is probably significant that the importance of 'the
‘availability of research facilities' is under-estimated by researchers from

LDC's; as this criterion comes in seventh position for the choice of research
subject while it is considered by these same researchers as the second most
important factor restraining the advance of research work. Perhaps there

- is an effect of masking reality at the time of the choice of a research

subject so as to gloss over the objective impossiblity of carryiﬁg out a given
piece of research, the danger being that one comes up against the |

- impossibility at a later date. Nor is it irrelevant that 'IFS priority areas’
- comes fifth and 'access to funding from your institution" sixth. The"
~ proportion of external financial aid represents an ever larger percentage of

research budgets in LDC's, and serves at the same time to 1n_f1uence the

| choice of research subject (36)

- For the LDC's as a whole, it has been estimated (37) that external aid
represents approximately 40% of the totality of R&D éxpenditure in the
field of agricultural research. In certain African countries, this can reach
70% or more (Mali, Mozambique, Senegal, Lesotho, Swaziland and Zambia).

‘Here again there is a wide range of set-ups, for in counmes hke Cameroun' |
‘and Sudan:external aid represents less- than 15% of their national R&D -
- budget. ‘It is true that in some countries the number of donors involved in

the financing of research is so great that it is practically impossible to
determine the proportion that comprises the national contribution. This, in
any case, is the conclusion of a recent ISNAR report on research into
agronomy and zootechnology in Burkina Faso (38). The authors of this




19

report point out, among other things, that this small African country
receives every year no fewer than 340 official visits from foreign

governmental, multilateral or international agencies for aid in research as

part of development.

The more the financial resources diversify, the more the number of
interlocutors increases and the more time must be spent entertaining the
representatives of the organisations concerned, showing them around the
- research centres, organisirig requests for research grants, planning the
management of the funds obtained as a function of the specific criteria and
‘exigencies of the different donors, drawing up interim or final reports on
work done, participating in evaluation procedures .. etc. Let us see the
- reaction of you'ng African researcher who had, despite himself, become an

- administrator of research projects: "I have had.my new position for a year

and a half now, and could now devote some part of my time to research if
we weren't totally submerged by the donors’ requirements. At the
moment [ have 13 research projects going which are financed by external
aid. Keepmg the donors satisfied what with their demands for reports, for
meeungs, and their consultants takes up most of my time", .

- Another, Asian, researcher who we asked to descrlbe the impact of IFS
, fundmg on his researchers responded quite smcerely “To the extent that I
am simultaneously associated with a large number of research programmes
financed by diverse institutions, it is difficult for me to distinguish the
contribution of the IFS and to evalute its xmpact on the whole of my
' acmevemems ‘ :

| ‘This‘ situation explains, at least in part, the importance that funding
external to the researcher's institution takes on in the choice of research
subject. As we can see from Table 5 on this page, over half (53%) of the
researchers from LDC's consider as a result that access to an external
source of funds is pr1mord1a1 or very important as a criterion in the choice
of research subject. Conversely, only about one third (34%) thmk ‘that
- access to fundmg from their own - 1nst1tut1on is prxmorchal or very
important in their ‘choice of research SUb]eCt '
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Table 5: Research problem choice : relative importance of different sources ol
funding ‘

Lxternal primordial  moderately ‘notimportant‘

Funding = orvery important atall Total
important :

Fuoding from '
the iastitulion
Primordial or 48 % 21% 16% ' 34%
very important .o , o ,
Moderately  34% . 62% 4% - 43%
important » ‘ ‘ o
Not important 18% 3 17% _ 50 % 23 %
atall ‘ S o ‘
Total CoBR . RY . 15% . 100%

We should spec1fy that we drscovered that in any case the researcher s
institution in the LDC's only provides on average a little more than a

quarter (27%) of the fundmg available to each researcher, and we know

also that more than one fifth of the researchers questioned receive no

financial support at all from their institution. We can, then, picture the

influence and the responsibility that other funding agencies, most often
foreign, can have on the choice of research topics. The publicity devoted to

‘those toprcq for which it is possible to obtain f unding-can have the harmf ul

effect of mobrhsmg researchers into Workmg on topics that have a .
secondary prrorrty This is partrcularlv so for countries which do not haVe -
" a co-ordinated research policy at the national level, and which have a very.

hmrted research potential.

~ Thus research programmes in the LDC's are swept by fashions whose
origin can in many cases be traced to prromy themes proposed by certain

~ foreign organisations offermg aid for research Researchers in the LDC's |

who have spent many years abroad play the role of priviliged conduits in

7 the process of.the transmission of the priority themes that are proposed,

among others, by the different international organisations for aid for

‘research. In effect, it appears that the longer a researcher has spent

overseas, the more she or he well have close relations with international

- organisations for aid for research. Half of those who have never stayed




TR, A

21

abroad never communicate with these organisations.

In any case, the great majority of the researchers in our population do

‘not seem to have their subject uniquely determined by the availability of

funding. Only 16% of them responded negatively to the question "Would
you have pursued your research if. IFS funding had been unavailable?',
whereas IFS funding represents on average more than half of their‘

budgets.

Table 6: Would you bave pursued pour research if IFS funding had been unavailable?

Yes, other éupport would have been available........... 15%
Yes without other support...‘; ..... .......................... I 5%
Yes, bﬁtbn aredﬁced scale ... ......... 5%
Yes, but ina substantially different form............... | | 17%
NO vt 6%
Other ................... e 2%

The vast majority of the researchers in our populatibn, then, would

" have been able to continue their research work in one way or another even
-if IFS financial support had not been available. Among those who told us

that they would not have been able to continue their research work
without the support of the IFS figure primarily those for whom IFS fundmg

. represented a very, h1gh percentage of their budget. Thus for 13% of the
‘,researchers the IFS grant corresponds to 90% .or more of their research
budget. At the other extreme, it is not surpnsmg to Iearn that 5% of the
researchers. could have continued their research with no other support

when one realises that for roughly 10% of the researchers. in our
population IFS support respresents less than 10% of the budget at their

- dlsposmon

In fact 1he answers to this quesuon pr1nc1pa11y show that the

researchers we. questioned are, for the most part, ready to modify and to |

adapt their ob;ectrves and methodologies as a function of available funding,

but that they are nonetheless determmed to contmue their research‘ |

whatever f undmg they dxspose of.
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However, if one takes into account the level of financial resources
available to agricultural research institutions in the Third World, coupled
with the increased research personnel, it is quite obvious that it is
becoming more and more crucial to obtain external funding. Although
detaﬂed information on this subject is very hard to come by, the data
collected by ISNAR suggest-firstly that many research systems present
severe distortions in the resource mix (human and financial-resources), *
secondly that the proportion allocated for operating costs is less than 20%

‘and in some cases as little as 5 to 6% and, thirdly, that there 1s a h1gh
annual variability in research spending (39). ‘

Similarly, agricultural researchers in the US.A. are largely dependant
on research grants from a variety of sources for finance for their projects.
Although it is difficult to estabhsh a clear description of the relationship
between grant receipt and problem choice, Busch and Lacy concluded from

‘their investigation that in most cases: "(1) scientists choose potential

granting ‘orgaanations according to their interests and the probability of
receipt of funds, and (2) those granting organizations have an influence on:

~ the scientists” (40). They did not, however, find the fact that scientists

might use research grants to bootleg thetr own 1nterests to be a

- deter mmmg { actor

Interesungly, they also found that grant rec1p1ents from two major

' public agencies prov1d1ng funding for basic research gave less Welght to

“clients and to' the priorities of their own organization, than do their
";’colleagues who have . not received such grants.  On-the other hand,

- recipients of grants from private corporations and commod1ty associations

appear significantly more concerned wnh clients than their colleagues who.
have not received such grants ‘ ‘ e

In both 51tuat1ons (that is to say in the US A. and in LDC s) there is-an

obvious risk that the possibility of getting grants is . diverting ‘some
“scientists away from their own institutions’ priorities. 'However, the major
 difference is that, in addition to obvious disparities in working conditions

and the levels of f unding available, American scientists address themselves

- to nationally based research fundmg agencies in their. own country,

whereas scientists in LDC's mostly apply to national or international foreign -

“aid organizations based outside their own countries. This is what makes

Leite Lopez say that scientists- in LDC's: "are encouraged to look abroad
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when def ining the content of their research programmes” (41).

6. Research Orientation

We saw above that of the crlterla of research subject chorce those

- which were more or less directly linked to or seemed to represent |
: fundamental research were in favour with the researchers It i is of course

practically impossible to provide operational deflnrtrons that permit the
tracing of strict, consensual boundarres between applred and fundamental -
research. In this regard, Pasteur was certainly rlght to insist on the fact =

. that: "there is not one branch of science that one could rlghtfully call -
' applied science: there is just science, and its appllcatlons are so closely - |
~connected that they are as a piece of fruit to the tree that bears it" (42). .
o Further what can be called fundamental 1n a certain context can be .
~ considered as applied: in another. The few detractors of the 1FS crrttcrse its
~‘research programme either because they consrder it to be too. applled or .
.. because they consrder it 100 fundamental and not . suffrcrently tred to““ﬂ"“
U development This latter point of view ‘is shared by some Dutch and
~ Belgian adminstrators. Moreover Belgium, partly for this reason, decided
. .tostop. contrrbutrng to the frnancrng of the activities of the IFS a feW month . < -

before the Krng Baudourn Foundatron decrded to bestow on the IFS the Krng‘ -

| K Baudoum prrze for developmentl

Anyway‘ 1t 'is symptomatlc that a non neglrgeable number of} o e
researchers had. drffrculty in characterrsmg the distribution of therr time
‘between fundamental and applred research ‘So as to evaluate the general .
‘ orrentatron of thelr research and in order to f acrhtate their evaluatlon we -

offered them the same definitions as those that Busch and Lacy suggested |

. to their American researchers (43). Thus we asked the researchers to
- indicate the division of their time between teachlng f undamental research

applred research and development taking the proposed. deflmtlons as a

. base. “Further, in order to have some idea of their . degree of job |
" satisfaction, We also asked them What for them Would the 1deal drvrslon

In order to permrt a comparrson with their colleagues Who ‘had not’

"‘benefltted from IFS research grants, ‘'we asked them 10 mdlcate the
distribution of time in their department or research team. It is: clearlyi ‘
1mposs1ble to verlfy the results obtarned for they depend on the personal
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judgment of each researcher we questioned.

The first result that springs from the readlng of Table 7 on this page is
that the IFS grantees seem to spend more time on research (about 60% on
average) than the rest of their colleagues in their department or research

* team, and on the other hand spend less time teaching. They estimate, as an

average, that they spend more time (38%) on applied research than on
fundamental research (22%) or on development (12%).

Table 7 Time :I'J.szrlbuaon betweea teatbmg ba.m m.ﬁearcb app/zed msearcb ane
development (mean swres) ‘ ‘

a/ in your dep.ar&meat or research unit:

' Actual o R o Igeal
3 - Teaching 29
- 17~ Basicresearch 22
30 AppliedResearch . 32

- 13 " Development . . 17

b)in Four IES funded research programme.

Actual c . - L I‘d‘eal
‘ ‘25 o o o Teacﬁing | | E 21
“‘22” w . . BasicResearch .~ . = 23
.38 ‘j S ApplledResearch 38
12 ‘ Development : - 17

leen the chorce they would llke to reduce the tzme spent teachmg and

. spend more time on f undamental research and ahove all on development'i‘ ‘
On the other hand they are. satrsﬁed with the trme devoted to: apphed

research

So as to permxt a compar1son with the results obtamed by Busch and
Lacy for the United States (44), we have put the time devoted to teachmg
“to one side, and recalculated the. percentage of time devoted to research ‘
“and to dewelopment on a base of 100 The comparxson is agam revelatory,
as Table 8, Wthh follows indicates. :
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lable & : Iime distribution between basic research, applied research and developmen

. {mean scores)
sciezr Usts in LDC' s Amerjcm sclenlists
30 ‘Basic Research 30
52 Applied Research 55

17 Development . 13

Thus researchers in LDC's spend exactly the same percentage of their |
time doing fundamental research as American researchers working in
comparable fields. The time that they devote to applied research is slightly
less, and that given to development slightly more, but these differences are

* not very significant.- We should point out anyway that we are dealing with
_an estimate made by the researchers of the allocation of time devoted to

research, and that time spent -on other. activities like teaching or
administration does not enter into this calculation. We Wﬂl see below that
as it turns out American researchers spend much more t1me on research

. than their colleagues in LDC's. Once again there seems to be an almost

complete correspondence between the evaluanon by researchers from

deDCs and that made by American researchers. However, we should not .
~ lose sight of the specxﬁcxty of the reference populanon used for the

researchers from LDC's. To what degree does the fact that these latter are

the outcome of an international selection procedure and that they hold a

research grant from an international organization 1nﬂuence the ‘above

 results? . We are not able to answer ‘this question, and only 2. comparison.
‘with researchers from LDC s who. are not m this posmon Would permit the
‘formulauon of a response ‘ ‘ -

Further these are only mean results they‘ mask ‘disciplinary

| ddferences Those engaged in research in chemistry and m1croblology told

us that they devoted 50% or more of their time t6 fundamental research.

\Inversely, researchers in the fields of vegetable and animal products.

devote between 15% ‘and 20% of their time to fundamental research..

Similar percentages Were obtamed by Busch and Lacy for Amer1can

researchers
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7. Scientific Communication

"When I cast my mind back to the period of my life when | worked at

“Lahore, I feel that I was terribly isolated. If someone had proposed to me:

'we will give you the chance to be attached to an active research centre in

'Europe or the United States for three months during your holidays so you

can work with your peers, would you then be happy to stay in Lahore for
the other 9 months?' I would have answered affirmatively. But no-one
made the suggestion” (45).  Although this confidence from Abdus Salam
refers back to other days, it could still be said to apply to many of the

~ researchers comprlslng our populatlon

This feeling of isolatlon is the lot of many researchers from - LDC's,
parucularly at the moment when they try to integrate into their national
sc1ent1l1c community on their return from training in a developed country.

" Moravesik captures nicely the 1mpossﬂ31hty for many researchers from
. LDCs of communicating with their peers and colleagues through his

comparison of researchers in LDC s to birds whose wings have been cllpped

| (46). This feeling of isolation is probably reinforced by the fact that their

places of education are drspersed over a wide variety of universities in -

" developed countrles What is more, the researchers often must, over the

phase of the constitution of national scxentlllc communities, resign
themselves to being the only specxallsts in thelr fleld in their. mstltutlon or

even in their Whole country

However, all authors concur that sc1ence is 1mpossxble wnhout

. 'communlcatlon and that cr1t1c15m of scientific work by colleagues is a -
‘necessary condition for the proper running of a scientific enterprise. Here
" again, researchers in LDC's are at.a great dlsadvantage Wlth respect to their

colleagues n developed countrles

Scientific relationships and commumcatlons can take different forms.
Access to scientific journals, is the most formal written mode and is
possibly the best known of all modes of scientific communication. Other,

‘more-informal but equally important, communication modes are based on

personal relationships between scientists, and take forms as varied as the
exchange of letters, telephone calls and conversations between colleagues,
which can take place more or less frequently inside the institution's four

o ]‘Walls on the occasion of trips, during conferences and so on. These

different communication forms are interdependant and comple mentary. In
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any case, most authors agree that discussion between colleagues is one of
the most important sources for the acquisition of information.

As it turns out, the researchers in our population told us that they

‘communicated a little less than once a week with colleagues in their .

research group or department. This result is identical to that obtained by
Busch and Lacy for American agricultural scientists (47). On the other
hand, they communicated much less often with other scientists in this
country than did the Amerlcan researchers. Thus they only communicate a

- little more than once a year on average with scientists from other
‘ 1nst1tutxons in thelr country ‘

" This result may 1n part be explained by the fact that researchers in
LDC's are often the only specialists in their f1e1d for the Whole countrv |

| Th1s is not, however always the case.

]’ab/e 9 ff‘equea oy af comzzz umcaaon of msearc&ers in [DC s (!R dez‘reasmg order ol
frequency) ‘ ‘ S o ‘

Rank Aetors‘“ o o - | | “‘Meanscore ‘(‘1)
1 Sc1entxstsxn yourdepartment - | o 540
2 Screntists in another department in yourmstxtutmn ‘ 393
3 ‘Other screntrsts outsrde your institution thhm ‘ | A
© your country — - o : ‘ 327
4 “‘JEx‘tgn‘sw‘n‘ staff | | " R L 2,89- |
5 "Sci'en"ti‘st‘soutside‘vo‘urcount‘rv( ~t | ‘2,88_ | |
6 Re‘presentativeé of IFS secretariat o o 272 :
7 -““Re‘pre\sentati‘ves from other funding“agenciee‘ o L 196 ‘

b

(1) - mean score based on five paint scale ( 1 = never; 2.= rarely 3=

' annually,4 monthly 3= once every 15 days; 6 =once every week ,7 = every day)

As we have‘ gonefrom‘ institution to institution in the course of our
work' in LDC's we have frequently come across researchers in one country,

or even within a single institution, who could have usefully worked .
- together, but who did not even know each other. In fact, they scarcely
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communicate more frequently with scientists from other institutions in

‘their own country than with scientists from outside their own country.

Thus 35% of them only communicate once a year with scientists from their
own country working outside their own institution and 42% of them
communicate once a year with researchers abroad. The frequency of
communication with researchers abroad is obviously dependant on
whether or not they have spent time overseas in the course of their
education. This is confirmed by Table 10 on this page.

Thus we were able to establish that researchers who have spent time
overseas communicate more frequently with foreign researchers working
in the same research area than do the others. Almost twice as many of
them communicate once a month with foreign researchers than those who.

have carried out their studies i in thexr own countries. Inversely, five times

more researchers who have never spent any time abroad have never

| | commumcated with fore1gn researchers than those Who have

Tab/e 10 Re]aave f‘reguezz cyof commumcatmn with foreign scientists of scleniists

- from LICs who 1}3 ve recefved their eo’uczzaoa abmad and those Vba ba ve recel ved £i .

&t home. | |

| | Scientistswho ~  Scientistswho  Total

* have been trained . have been trained RS
‘ at home . o abroad

. Frequency of o -
. communcation
“Onceeverymonth o 2% o 19%
;Onceeveryyear 3% %% T 4%
rarely . 33% 0 30%  31%

:"never‘ I . C16% ‘ 3% 5%

Similarly, we were able to establish that researchers who have carried

~out all their research in their own countries are relatively more likely to

work alone in domg their research. A little less than a quarter of the

' researchers in our populauon work alone, while more than a. third of those
- who have never spent any time abroad do.. :

Equally, researchers who have camed out all thelr research in thexr

" own countrxes are less 11kely to maintain a sc1enuf1c correspondence with
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foreign researchers outside of international scientific meetings, although
they make up almost three quarters of the population (74%) to do so.

The participation of researchers in national or international conferences
is, equally, a priviliged period for meeting their colleagues, exchange

- information and discussing the progress of their work. From our own

experience we know that researchers from LDC's are very frequently |
under-represented in international -conferences and that they find it

- difficult to get a hearlng there when they are present. The first result is
~that they have participated in twice as many conferences in their own

countries than abroad. The mean participation by researcher and by year

~ is 0.84 conferences in the researcher’'s own country and 0.43 conferences

abroad. Equally, we could po1nt out that a small number of researchers

. participate in a large number of conferences abroad.

Thus around 10% of‘ the researchers participated in a‘bout”half the

“conferences abroad, each one totalling on average 10 conferences abroad
~ over a period going from 6 to 10 years, that is to say roughly two
- conferences per year, Wthh is about four times the average. The champion
Cin this domain participated in 15 conferences abroad over a three year

period. Those who have part1c1pated in more than 10 conferences have all,
with one exception, received IFS grants for at least 9 years. They are also

the most productive researchers in terms of the number of pubhcatlons o |

since they have published between 5 and 10 publlcatlons per year as sole
author sirice they became IFS scholars :

- At the other. end of the spectrum it can be 'seen that there are
researchers who are neither very ‘mobile’ nor very 'visible', since one third
of them (34%) have never ‘participated in any overseas conference at all,
and almost one quarter (23%) in only one. :

It should be noted that the researchers in our population produce 0.45
publtcattons per researcher per year as sole author and 0.64 publlcatmns
- per researcher per year as.co-author - that is. to say - -about two times less :
. than Amerlcan researchers t0 make the comparison . with the results
obtained by Busch and Lacy (0.9 publications per researcher per year as
sole author and 1.3 publications per researcher per year as co-author),
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8. Institutional contexts

‘Time devoted to teaching and to research depends on the nature of the
institution that houses the researcher. Obviously the researchers with the
heaviest teaching loads are to be found in the universities. Let us see how
this works out for researchers in LDC's, | -

The first conclusion that can be drawn from a reading of Tabie ‘1‘1 on
this page is that more than half the researchers (55%) devote from 20% to
60% of their time to teaching activities, which is a very heavy load.

At the university, around half the resezirchers spend more than 40% of
their time teaching. The time devoted to teaching seems to be relauvely
less important in the agricultural universities than in other universities. It

is even the case that a proporuon of the researchers in research institutes

spend a non-negligeable part of their time in teaching activities, although

' 30% of them do not teach at all. Finally, it is important to note that there is

no watertight barrier between the university and the research centres,

 since more than 40% of the researchers in research centres devote between
- ‘1% and 20% of their tlme to ‘teaching. :

- Jable 11 Ferceatage of Ume speat in teacﬁmg .accom’mg Lo the host institution in ) f

‘[DC
Unxversxty Agmcultural Research" . National ~ Total. |

_ Un1vers1ty Institute - Research

% teachmg A - withina . Institute
time - o .‘unriversity .

0 42w o3% 3% 17%
1200 1% 5% 36% 2% 0%
C2140 . 3%6% 0 S0% 7% 4% 30%

41-60 37% . 28% . 6% 1% 2%
61-80 - 10% 6% - 1% 7%

$1-100 1% - _ o 05%

The percentage of time spent teaching obviously also depends on the

 researcher’s function within his or her host institution. This explains in
~ large part the fact that only a little more than 4% of scientists working in
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universities do not teach at all. These are, for the most'part scientists who
hold posts higher up in the hierarchy, involving adm1mstrat1ve duties that
leave little or no txme for teachmg and research.

Inversely, and logically, it is Within the research institutions that most

time is devoted to research.

Table 12 -Percen tage of time speat in m.smrcb at uni versities .md research in stztutes

o LDCs

0-30% "31-60% - 61-99%
Universities ~ 43%  51% 6%
Research Inst.  17%  40%  42%

Thus although 42% of the researchers in research institutes spend more

-than 60% of their time in research, only 6% of researchers in universiities

do the same, Takmg the mean percentages, it becomes apparent that the
researchers in the institutes spend on average almost tw1ce as much time
doing research as those in the umversmes ‘

- Table 1; ? Reparat/on of time betweea o’zf‘fereat aca vities atuni Vemme.s and f'esearcb
‘ msatutes‘m ZDC'S ‘

" % of ume B R
Unwersxty ~ Research Inst »
- Research -~ 34 - = 66 .
Teaching” .~ 37 . 5
Administration - .. 18
-~ Development R § G

If we now compare our results with those obtamed by Busch and Lacy ‘

, " for the United States, we see that American university researchers spend
" on average less time teachmg (27% as against 37%) than their colleagues in

the Third World, and, above all, more-time doing research (57% as against

- 34%) (48). The differences are much less significant for researchers

working in research institutes, although Amercian researchers again spend
more time (77%) doing research in these 1nsutuuons than do the1r Third
World colleagues (66%)




it L A LU LU B bl GO

32

As for the research budgets the researchers control, Busch and Lacy
found the differences between the two types of institution highly
significant, sxnceresearchers in government research institutes have an
average annual budget of $209,000, whereas their university colleagues

~ only dispose of some $68,000' (49). Researchers in LDC's, for their own
~ part, only dispose of $5,600 before their IFS research allocation, and

around $14,000 annual budget on average after the granting of this

| - research award, Even if we are dealing’ bstrmates given by the researchers

themselves, who very often do not know the precise total of the ‘budget ‘

: they dispose of, the dtfferences observed are such that they require no .

f urther comment

. COnclusi0n3 o

The 51gn1f1cant drsparltres that we found between Amerrcan researchers‘.‘

- and those from- LCD's with respect to, amongst other things; educatronal
level, available resources, time spent doing research and the productmty ‘

- of researchers bring out the fact that researchers from LCD's are at a
o ~significant disadvantage w1th respect to their Amerrcan colleagues Thts is,

clearly, not part1cular1y surprrsmg The results of our ‘enquiry have the

o | advantage however of giving some precrse figures on the reahty of the'
' occupation of researcher in an. LDC, as well as on the workrng condrtxonsf
and the practrce of research in general m LDC §.. ‘ |

Gomg beyond 1nd1cators respectmg avarlable resources and the

‘productmty of the respective research systems the comparison also. brmgs .
- . out the fact that researchers in LDC' s seem to be located in the middleof a -

permanent battle: between a will to participate in the resolution of local

problems and the attraction of models and reference systems supplied by N
.. the international screntxftc commumty. to whrch they would also very much _'

hLe to belong

Makmg the comparrson between the USA and the LDCs we had no
intention of maskmg the very marked dtfferences that exist between. the
. different LDCs even when they belong to a srngle region and seem to o

' present very similar characterrstlcs So numerous are the drsparmes ‘that .
it would in f act be vain to seek to reduce all LDC’s toa coherent and umted
-_group \ ‘ ‘ Co ‘ SR
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What, then, can we conclude from such a comparison? That the LDC's
haven't got the means to support a research effort and that research is thus
a luxury that only the richest western countries can afford? We think that
this -would be a bad decision and that each country must consider the
formation of an endogenous scientific community as a priority objective,
while taking into account the fact that the development of science is a long .
term enterprise which cannot be realised without real international
cooperation. This does not mean to say that western science should be
considered as the only valid model. On the contrary, each country must
invent and adapt its own system for research and for research training as a
function of its own social and economic condmons and of the development

, strategy that it has chosen |
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