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COOPERATION BETWEEN NATIONAL RESEARCH ORGANIZATIONS 
AND INTERNATIONAL CENTERS: OPPORTUNITIES AND LIMITATIONS 

Enrique Ampuero* 

I . I n t r o d u c t i o n 
The n a t i o n a l a g r i c u l t u r a l research i n s t i t u t i o n s maintain cooperative, 

t e c h n i c a l l i n k s w i t h many i n s t i t u t i o n s i n the i n t e r n a t i o n a l community. 
These o r g a n i z a t i o n s may be of m u l t i l a t e r a l nature such as the s p e c i a l i z e d 
i n s t i t u t i o n s of the United Nations or may be b i l a t e r a l t e c h n i c a l agencies 
through agreements between governments or may be p r i v a t e i n s t i t u t i o n s such 
as development banks or foundations. Some of these o r g a n i z a t i o n s have 
c o n t r i b u t e d to the establishment of research i n s t i t u t i o n s or have p a r t i c i 
pated in the strengthening of research programs. 

Independent e f f o r t s of the i n t e r n a t i o n a l community were i n t e g r a t e d 
w i t h the establishment of the C o n s u l t a t i v e Group f o r I n t e r n a t i o n a l A g r i 
c u l t u r a l Research (CGIAR). This group i s made up of 30 donors of f i n a n c i a l 
r e s o urces, i n c l u d i n g the United Nations, i n d u s t r i a l i z e d c o u n t r i e s , develop
ment banks, and p r i v a t e foundations (2, 3, 10). 

A network of 13 i n t e r n a t i o n a l centers l o c a t e d throughout the world 
operates w i t h the support of the CGIAR. The i n t e r n a t i o n a l centers c a r r y 
out research to develop the knowledge and technology toward increased 
p r o d u c t i o n of world food commodities, to c o n t r i b u t e to the t r a i n i n g of 
human resources on the n a t i o n a l l e v e l , and to strengthen the system of 
research and t r a n s f e r of technology in the developing c o u n t r i e s f o r the 
b e n e f i t o f the r u r a l sector. 

The i n t e r n a t i o n a l centers c a r r y out research on b a s i c food crops, 
c a t t l e , and world food p o l i c y and promote the conservation and management 
of genetic resources. With the recent establishment of the I n t e r n a t i o n a l 
S e r v i c e f o r Nati o n a l A g r i c u l t u r a l Research (ISNAR), e f f o r t s w i l l be 
i n t e n s i f i e d to strengthen n a t i o n a l research i n s t i t u t e s and to promote 

* E x - D i r e c t o r of the National I n s t i t u t e f o r A g r i c u l t u r a l Research, INIAP, of 
Ecuador. This a r t i c l e was prepared during the author's s a b b a t i c year at 
C o r n e l l U n i v e r s i t y , w i t h the support of the R o c k e f e l l e r Foundation, 1980. 
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b e t t e r c o o r d i n a t i o n w i t h the i n t e r n a t i o n a l centers. The CGIAR system i s 
st u d y i n g the p o s s i b i l i t y of e s t a b l i s h i n g new i n t e r n a t i o n a l i n s t i t u t e s to 
i n v e s t i g a t e other t o p i c s r e l a t i n g to food and a g r i c u l t u r e (14). It has 
been i n d i c a t e d that the f i n a n c i a l resources provided by the donors in 
support of the CGIAR system w i l l double i n the next f i v e years. 

The c r e a t i o n of a network of i n t e r n a t i o n a l i n s t i t u t e s endowed w i t h 
human resources of high s c i e n t i f i c c a l i b e r , w i t h ample funds, and w i t h 
a d m i n i s t r a t i v e f l e x i b i l i t y i s c e r t a i n l y a r a t i o n a l conception, e s p e c i a l l y 
when one recognizes the high r a t e of r e t u r n on investment i n a g r i c u l t u r a l 
r esearch in the developing c o u n t r i e s and the outstanding advances that 
have been achieved (6, 7, 18). 

The impressive impact of the improved wheat and r i c e v a r i e t i e s 
developed by CIMMYT and IRRI on crop production i n A s i a and L a t i n America 
(8, 12, 13) stimulated the i n t e r e s t of the i n t e r n a t i o n a l community to 
strengthen i t s research programs (1, 4, 5). I n t e r r e l a t i o n s h i p s and 
i n f l u e n c e between the i n t e r n a t i o n a l centers and the developing c o u n t r i e s 
are c o n s t a n t l y growing as the n a t i o n a l programs expand. Therefore, there 
i s greater i n t e r e s t i n analyzing the system, r e c o g n i z i n g i t s strengths 
and weaknesses, examining the r o l e and r e s p o n s i b i l i t i e s of the n a t i o n a l 
i n s t i t u t e s , and suggesting ways i n which the i n t e r r e l a t i o n s h i p s , s t r a t e g i e s , 
and mechanisms of cooperation could be improved. The i n t e n t of the present 
a r t i c l e i s to examine the issues and to make recommendations f o r b e t t e r 
c o o r d i n a t i o n between the i n s t i t u t i o n s . 

Some of the questions that a r i s e upon c o n s i d e r a t i o n of the subject 
f o l l o w : 

- Are the n a t i o n a l i n s t i t u t i o n s t a k i n g advantage of the technology 
that is being developed by the i n t e r n a t i o n a l centers? Are these tech
n o l o g i e s appropriate to the needs of the countries? 

- Are the i n t e r n a t i o n a l i n s t i t u t i o n s c o n t r i b u t i n g to the strengthen
i n g of the n a t i o n a l programs? Are these e f f o r t s s u f f i c i e n t ? 

- Do adequate mechanisms e x i s t f o r f r u i t f u l complementation and 
l i a i s o n ? 

- Is there an adequate balance between the growth of the i n t e r n a t i o n a l 
i n s t i t u t i o n s and the growth of the n a t i o n a l research i n s t i t u t i o n s ? 
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- Are the a c t i v i t i e s of the centers and other i n s t i t u t i o n s con
t r i b u t i n g to an increase in the production of food crops and to the 
income and welfare of the r u r a l p o p u l a t i o n in the developing countries? 

- Are the small farmers b e n e f i t t i n g from the technology developed 
by the i n t e r n a t i o n a l centers? Or are only the l a r g e commercial farmers 
b e n e f i t t i n g ? 

- What other s t r a t e g i e s could be suggested to improve the e f f e c 
t i v e n e s s of the i n t e r n a t i o n a l centers? 

To examine the answers to some of these questions, i t i s u s e f u l to 
analyze the present strategy f o r cooperation between the centers and the 
c o u n t r i e s . 

I I . Present Strategy 
1. Organization and Mandate 
The o l d e r centers such as IRRI and CIMMYT are organized w i t h emphasis 

on a s i n g l e crop or on a few b a s i c food products. The I n t e r n a t i o n a l 
Potato Center (CIP) was also founded on t h i s p r i n c i p l e . Other centers 
have been e s t a b l i s h e d w i t h a broader mandate. For example, CIAT c a r r i e s 
out research on b a s i c t r o p i c a l crops such as beans and cassava and a l s o 
has a pastures program. Other c e n t e r s , such as IITA in A f r i c a , are work
i n g w i t h production systems f o r the small farmers of the humid t r o p i c s . 
S i m i l a r l y , ICRISAT is studying crops and production systems f o r semiarid 
r e g i o n s . Other i n s t i t u t i o n s , such as ILRAD and ILCA, were e s t a b l i s h e d 
t o study c a t t l e diseases and production i n A f r i c a , r e s p e c t i v e l y , because 
of the importance of those f a c t o r s on the A f r i c a n c o n t i n e n t . 

The o r g a n i z a t i o n of the centers v a r i e s not only according to the 
crops being studied but also in the magnitude of the geographical area 
of r e s p o n s i b i l i t y . Some i n s t i t u t i o n s focus on a r e g i o n , as CIAT concen
t r a t e s on L a t i n America, f o r example. However, others have a much l a r g e r 
area of r e s p o n s i b i l i t y , such as IITA's mandate i n A f r i c a . 

2. Elements of the Strategy 
2.1 Research 
Undeniably, the f i r s t p r i o r i t y o f the centers i s t o c a r r y out 

r esearch aimed at the s o l u t i o n of b i o l o g i c a l problems considered l i m i t i n g 
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to the improvement of crop y i e l d s . These c o n s t r a i n t s may be of a genetic 
n a t u r e , may i n v o l v e i n e f f i c i e n t production systems, or may concern the 
use of environmental resources. 

The technology that these centers develop i s made a v a i l a b l e to the 
n a t i o n a l a g r i c u l t u r a l research i n s t i t u t i o n s f o r i n c o r p o r a t i o n and adapta
t i o n in the r e s p e c t i v e research programs. According to the mandate from 
the CGIAR, the c l i e n t e l e of the centers are the n a t i o n a l research i n s t i t u 
t i o n s , to whom the new technology should be t r a n s f e r r e d . The r e s p o n s i 
b i l i t y of whether or not to use that technology f a l l s on the n a t i o n a l 
i n s t i t u t i o n . The centers vary c o n s i d e r a b l y w i t h respect to c r i t e r i a and 
s t r a t e g i e s f o r the t r a n s f e r of technology from those that concentrate on 
technology generation only to those that take part in production campaigns. 

One of the strengths of the i n t e r n a t i o n a l centers is the a v a i l a b i l i t y 
of a l a r g e reserve of genetic m a t e r i a l c o l l e c t e d worldwide, whether in the 
form o f t r a d i t i o n a l v a r i e t i e s o r w i l d species i n danger o f e x t i n c t i o n . 
The c o l l e c t i o n and p r e s e r v a t i o n of genetic m a t e r i a l f o r use in the breed
i n g programs is one of the most v a l u a b l e s e r v i c e s that the i n t e r n a t i o n a l 
i n s t i t u t i o n s can o f f e r . For t h i s reason, breeding programs f o r the i n c o r 
p o r a t i o n of v a l u a b l e genes i n t o populations and v a r i e t a l n u r s e r i e s are 
h i g h l y important to the c o u n t r i e s . The i n t e r n a t i o n a l centers have the 
s c i e n t i f i c resources and f a c i l i t i e s necessary to c a r r y out crop genetic-
improvement programs; the developing c o u n t r i e s do not. 

It is hoped that the development of populations adapted to d i s t i n c t 
e c o l o g i c a l c o n d i t i o n s and the i n c o r p o r a t i o n of genes c o n f e r r i n g r e s i s 
tance to diseases and pests w i l l increase the s t a b i l i t y and a d a p t a b i l i t y 
of these genotypes to diverse environmental c o n d i t i o n s . However, the 
d i f f i c u l t y of developing genotypes adapted to a wide v a r i e t y of environ
mental c o n d i t i o n s i s recognized. 

The research i n s t i t u t i o n s w i t h strong breeding programs can use 
s e g r e g a t i n g m a t e r i a l s made a v a i l a b l e by the c e n t e r s , from which the 
n a t i o n a l p l a n t breeders can s e l e c t the l i n e s that they need. P l a n t 
breeders i n small n a t i o n a l programs p r e f e r n u r s e r i e s c o n t a i n i n g v a r i e t i e s 
w i t h the d e s i r e d c h a r a c t e r i s t i c s . 

The a v a i l a b i l i t y of germplasm permits a continuous flow of genes from 
the centers to the countries f o r i n c o r p o r a t i o n i n t o n a t i o n a l v a r i e t i e s , 
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e s p e c i a l l y in the case of v a r i e t i e s s u s c e p t i b l e to new races of a pathogen, 
such as the wheat r u s t s and r i c e b l a s t . 

Some d i f f i c u l t i e s a r i s e i n c o u n t r i e s whose breeding programs are 
h e a v i l y dependent on the genetic m a t e r i a l from the centers in the form of 
r e g i o n a l n u r s e r i e s . Sometimes the genetic m a t e r i a l contains character
i s t i c s that are undesirable to a country, such as r i c e v a r i e t i e s w i t h a 
l o n g dormancy period or w i t h a high percentage of broken g r a i n s . However, 
some c h a r a c t e r i s t i c s , such as q u a l i t y and c o l o r of roots and tubers may 
not be acceptable to l o c a l consumers. The centers should avoid sending 
an e x c e s s i v e amount of genetic m a t e r i a l to the c o u n t r i e s , s i n c e t h e i r 
resources may not be adequate to manage a l a r g e number of n u r s e r i e s . 
This d i f f i c u l t y undoubtedly can be avoided through previous arrangements. 

In summary, i t can be concluded that the n a t i o n a l i n s t i t u t i o n s are 
indeed making use of genetic m a t e r i a l developed by the centers. The 
degree of u t i l i z a t i o n depends upon the s t a t e of the l o c a l breeding program 
and the governmental d e c i s i o n to make use of the technology from the 
n a t i o n a l research program. The most w e l l known examples are wheat, r i c e , 
and corn. Although the impact of the l a s t crop has not a t t a i n e d the 
dimension of the f i r s t two, n e v e r t h e l e s s , the n a t i o n a l corn programs have 
begun u s i n g genetic m a t e r i a l s developed by CIMMYT w i t h v a r y i n g degrees of 
success. B e t t e r genotypic environmental combinations must be developed 
i n c o m , p a r t i c u l a r l y f o r t r o p i c a l regions. Some of the recent advances 
in the reduction of plant h e i g h t , improved p h y s i o l o g i c a l e f f i c i e n c y , and 
improved n u t r i t i o n a l q u a l i t y o f f e r a t t r a c t i v e i n c e n t i v e s t o the countries 
f o r i n c r e a s i n g t h e i r corn production and a l l e v i a t i n g n u t r i t i o n a l d e f i c i e n 
c i e s of the poorest groups of the p o p u l a t i o n . 

C e r t a i n l y a reasonable period of time w i l l be r e q u i r e d u n t i l the 
i n t e r n a t i o n a l centers working w i t h g r a i n legumes, r o o t s , and tubers can 
advance s u f f i c i e n t l y i n the breeding of these species to make an impact 
on p r o d u c t i o n . It must be remembered that these species have not been 
subjected to an i n t e n s i v e breeding program, as the c e r e a l s have. 
Evenson (5) doubts that the success achieved w i t h wheat and r i c e w i l l be 
repeated w i t h the other crops, e s p e c i a l l y in the near f u t u r e . 
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2.2 T r a i n i n g 
The t r a i n i n g of personnel is one of the highest p r i o r i t i e s f o r the 

developing c o u n t r i e s . Each country must t r a i n hundreds of p r o f e s s i o n a l s 
i n every area of research and a g r i c u l t u r a l development. The e f f o r t s made 
by some co u n t r i e s w i t h the help of i n t e r n a t i o n a l i n s t i t u t i o n s are remark
a b l e ; n e v e r t h e l e s s , even these are i n s u f f i c i e n t f o r the needs of a g r i c u l 
t u r a l development. The i n t e r n a t i o n a l centers are making a good c o n t r i b u 
t i o n i n the t r a i n i n g of human resources i n short-term i n - s e r v i c e programs, 
some postgraduate s c h o l a r s h i p s , and pre- or p o s t d o c t o r a l t r a i n i n g f o r 
those c o u n t r i e s r e q u i r i n g that l e v e l of t r a i n i n g . However, i t should be 
noted t h a t t r a i n i n g programs vary from one center to another. CIMMYT 
emphasizes the t r a i n i n g of s c i e n t i s t s to strengthen the breeding program. 
Other centers a l s o o f f e r t r a i n i n g i n production p r a c t i c e s . Nevertheless, 
there are very few t r a i n i n g programs o f f e r e d to n a t i o n a l p r o f e s s i o n a l s 
f o r the study of small-farmer problems through research. T r a i n i n g must 
continue t o r e c e i v e the highest p r i o r i t y ; otherwise, there w i l l never b e 
n a t i o n a l programs w i t h h i g h - l e v e l s c i e n t i s t s to assume r e s p o n s i b i l i t y f o r 
the generation and t r a n s f e r of technology. 

2.3 Regional Programs 
Another important element in the s t r a t e g y of the i n t e r n a t i o n a l cen

t e r s are the r e g i o n a l programs l o c a t e d throughout the world (15). The 
centers a s s i g n s c i e n t i s t s t o d i f f e r e n t regions w i t h the f o l l o w i n g objec
t i v e s : 

a) To obtain genetic m a t e r i a l and i n f o r m a t i o n at the n a t i o n a l or 
r e g i o n a l l e v e l to o r i e n t the research of the center. 

b) To c a r r y out c e r t a i n types of research away from the head
qu a r t e r s , when the c e n t r a l experiment s t a t i o n does not possess 
the required environmental c o n d i t i o n s . For example, one research 
p r o j e c t of IRRI concerns " f l o a t i n g r i c e in flooded areas of 
Thailand." Another example is the e v a l u a t i o n of genetic m a t e r i a l 
in areas of high disease i n c i d e n c e . 

c) To v a l i d a t e the technology developed at the center and t r a n s f e r 
i t to the c o u n t r i e s , at the same time e s t a b l i s h i n g a feedback 
mechanism to the headquarters, w i t h information on the behavior 
of the genetic m a t e r i a l or new problems that need a t t e n t i o n . 
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d) To promote r e g i o n a l cooperation and to strengthen the t i e s to 
the program. 

W i t h i n the general context of these o b j e c t i v e s , the centers d i f f e r in 
t h e i r p o i n t s of view. For example, CIAT and CIP p r e f e r not to become 
i n v o l v e d i n cooperative p r o j e c t s o f a b i l a t e r a l nature, f a v o r i n g p r o j e c t s 
i n regions encompassing s e v e r a l c o u n t r i e s . In c o n t r a s t , CIMMYT, IRRI, 
IITA, and ICRISAT are a c t i v e i n n a t i o n a l programs that i n c l u d e i n s t i t u 
t i o n a l development and the t r a i n i n g of human resources. The o l d e r centers 
have pursued more d i r e c t p a r t i c i p a t i o n i n production campaigns i n I n d i a , 
P a k i s t a n , and the P h i l i p p i n e s . 

A theme f o r d i s c u s s i o n w i t h i n the CGIAR system is whether the centers 
should p a r t i c i p a t e in production campaigns. Undeniably an i n t e r n a t i o n a l 
i n s t i t u t i o n should not s u b s t i t u t e f o r n a t i o n a l e f f o r t s i n a c c e l e r a t i n g 
the r a t e of increase i n i t s production. However, the i n s t i t u t i o n should 
be ready to respond to a request from a country that wishes to plan a 
campaign, a s s i s t i n g i t t o organize the t r a i n i n g o f personnel, exchanging 
experiences regarding a l t e r n a t i v e s t r a t e g i e s that could be f o l l o w e d , or 
a s s i s t i n g it to organize a massive seed-production program. 

Other aspects of r e g i o n a l s t r a t e g y concern the t r a n s f e r of s c i e n t i f i c 
i n f o r m a t i o n from the center to the c o u n t r i e s . It can be concluded that 
the r e g i o n a l programs c o n s t i t u t e an adequate mechanism f o r l i n k a g e between 
the centers and the c o u n t r i e s . For t h i s reason, it should be considered 
an important element of the s t r a t e g y f o r the t r a n s f e r of technology in 
v a r i o u s d i r e c t i o n s , not only between the centers and the c o u n t r i e s , but 
a l s o between other i n t e r n a t i o n a l i n s t i t u t i o n s i n the r e g i o n . 

2.4 Development of Methodologies 
The a v a i l a b i l i t y of h i g h l y competent s c i e n t i f i c personnel permits the 

centers to study new methodologies that could c o n t r i b u t e to increased 
a g r i c u l t u r a l p r o d u c t i v i t y . Examples i n c l u d e : (a) to develop new p l a n t -
breeding techniques and b e t t e r genotypic environmental combinations; 
(b) to study production systems, in cooperation w i t h the c o u n t r i e s , that 
o p t i m i z e a v a i l a b l e resources and reduce the r i s k ; (c) to study f a c t o r s 
that l i m i t the t r a n s f e r and adoption of technology, p a r t i c u l a r l y on the 
p a r t of the small farmers; (d) to determine the impact of t e c h n o l o g i c a l 
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i n n o v a t i o n s on r u r a l s o c i e t y . These and other important i s s u e s must be 
d e a l t w i t h by the i n t e r n a t i o n a l c e n t e r s , concentrating on the problems 
of s m a l l farmers in such a way that a l t e r n a t i v e technologies that are 
a p p r o p r i a t e f o r t h e i r needs and resources can be o f f e r e d to them. 

I I I . Present State o f the N a t i o n a l I n s t i t u t i o n s 
The n a t i o n a l research i n s t i t u t i o n s in the developing c o u n t r i e s are 

found in d i f f e r e n t stages of e v o l u t i o n , from newly formed i n s t i t u t i o n s 
in L a t i n America and A f r i c a to reasonably mature research i n s t i t u t i o n s . 
Evenson (5) c l a s s i f i e s the research i n s t i t u t i o n s of the developing coun
t r i e s according to the f o l l o w i n g e v o l u t i o n a r y stages: 

a) The "pioneer" stage, in which there are few w e l l - t r a i n e d s c i e n 
t i s t s . The governments a l l o c a t e very few resources to develop 
the necessary i n f r a s t r u c t u r e . N a t i o n a l s c i e n t i s t s r e c e i v e low 
s a l a r i e s and p r o f e s s i o n a l i n c e n t i v e s to make a career i n t h i s 
f i e l d . The i n s t i t u t i o n s of many developing c o u n t r i e s f a l l i n 
t h i s category. 

b) The "adaptive" stage of research. Evenson describes an i n i t i a l 
phase c h a r a c t e r i z e d by heavy dependency on e x t e r n a l f i n a n c i a l 
a i d to acquire equipment, machinery, and postgraduate t r a i n i n g . 
G e n e r a l l y , t r a i n i n g a t t h i s l e v e l i s obtained abroad w i t h e x t e r n a l 
funds. The number of experimental s t a t i o n s begins to increase. 
U s u a l l y t h i s phase e x p l o i t s the p o t e n t i a l of technology e x i s t i n g 
i n the region. 

At the most advanced l e v e l , t h i s stage i s c h a r a c t e r i z e d by more 
el a b o r a t e i n f r a s t r u c t u r e w i t h c e n t r a l experiment s t a t i o n s d i s t r i b u t i n g 
t e c h n o l o g i c a l information to r e g i o n a l s u b s t a t i o n s . The c e n t r a l s t a t i o n s 
r e c e i v e continuous demands f o r the l a t e s t s c i e n t i f i c r e s u l t s , which 
Evenson c a l l s the " p o t e n t i a l c a p a c i t y f o r t e c h n o l o g i c a l development." 
To meet t h i s demand f o r technology r e q u i r e s ample resources, both i n t e r n a l 
and e x t e r n a l , and, above a l l , a d m i n i s t r a t i v e c a p a c i t y . 

A l a r g e number of L a t i n American i n s t i t u t i o n s can be considered as 
examples of the adaptive stage, such as ICA of Colombia, INIAP of Ecuador, 
EMBRAPA of B r a z i l , and INIA of Mexico, among others. At the most advanced 
l e v e l , the i n s t i t u t i o n s have strong research teams of h i g h l y q u a l i f i e d 
s c i e n t i s t s who generate new knowledge in the a g r i c u l t u r a l s c i e n c e s , 
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possess the necessary i n f r a s t r u c t u r e , and can t r a i n t h e i r own n a t i o n a l 
personnel at the d o c t o r a l l e v e l . Examples of t h i s e v o l u t i o n a r y stage 
would be I n d i a and p o s s i b l y B r a z i l and Mexico. 

In general, the majority of the developing c o u n t r i e s do not have 
s t r o n g research i n s t i t u t i o n s nor adequate human resources to meet t h e i r 
needs. Budgetary funds a l l o c a t e d to research and development are too 
few to cope w i t h the r e s p o n s i b i l i t i e s of the c o u n t r i e s . The n a t i o n a l 
research i n s t i t u t i o n s are overloaded w i t h r e s p o n s i b i l i t i e s f o r many crops 
and even animal science programs, when they possess very l i m i t e d resources. 
Thus, an i n e q u a l i t y between the developmental stage of the i n t e r n a t i o n a l 
centers and the n a t i o n a l i n s t i t u t i o n s becomes evident. The former are 
w e l l equipped w i t h f a c i l i t i e s , s c i e n t i f i c resources, funds, and opera
t i o n a l f l e x i b i l i t y , whereas the m a j o r i t y of the l a t t e r are only r e c e n t l y 
formed and h e a v i l y dependent upon e x t e r n a l f i n a n c i a l resources, as w e l l 
as e x t e r n a l s c i e n t i s t s and t e c h n o l o g i s t s . Under those c o n d i t i o n s the 
process o f technology t r a n s f e r and v a l i d a t i o n i s d i f f i c u l t and slow u n t i l 
the n a t i o n a l i n s t i t u t i o n s are strengthened and the personnel needed by 
the c o u n t r i e s are t r a i n e d . 

To achieve these o b j e c t i v e s , the i n t e r n a t i o n a l l e n d i n g i n s t i t u t i o n s 
and p a r t i c u l a r l y the governments must a l l o c a t e more resources to the 
research and development i n s t i t u t i o n s , supplying i n c e n t i v e s to r e t a i n 
s p e c i a l i z e d personnel and the operative f l e x i b i l i t y that s c i e n t i f i c 
research r e q u i r e s . Postgraduate education in each of the developing 
c o u n t r i e s must rec e i v e the necessary a t t e n t i o n and support to t r a i n the 
p r o f e s s i o n a l s needed in the research systems. 

Many research i n s t i t u t i o n s , p a r t i c u l a r l y i n L a t i n America, have gone 
through expansive periods w i t h ample governmental support and then have 
s u f f e r e d a period of d e c l i n e , sometimes caused by p o l i t i c a l i n t e r v e n t i o n . 
The f a c t that a g r i c u l t u r a l research programs in L a t i n America have not 
p a r t i c i p a t e d a c t i v e l y in r u r a l development programs has been pointed out 
as another p o s s i b l e cause of t h i s phenomenon. I t has been charged that 
the technology developed has not had an impact on a g r i c u l t u r a l production 
and has not been appropriate f o r the needs of the small farmers (17). 
These c r i t i c i s m s may be w e l l founded i n c e r t a i n cases. However, i t must 
be considered that many cou n t r i e s have not given the r e q u i r e d a t t e n t i o n 
to the r u r a l s e c t o r . The p o t e n t i a l that research can o f f e r f o r r u r a l 
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development has not been f u l l y r e a l i z e d as i n the developed c o u n t r i e s . 
F i n a l l y , technology generated by research is not the only f a c t o r needed 
t o achieve r u r a l development (11, 18). I f a g r i c u l t u r a l development i s 
not a c c e l e r a t e d and the necessary investments are not made, the develop
i n g c o u n t r i e s w i l l not be able to emerge from t h e i r present s t a t e of 
s t a g n a t i o n . 

IV. Suggestions f o r Strengthening I n t e r i n s t i t u t i o n a l Coordination 
It is obvious that the mechanisms f o r l i n k a g e and cooperation between 

the i n t e r n a t i o n a l and the n a t i o n a l research i n s t i t u t i o n s must be improved. 
With t h i s purpose in mind, the f o l l o w i n g p o i n t s are suggested f o r c o n s i d 
e r a t i o n : 

1. T i e s between the centers and the c o u n t r i e s must be increased at 
the r e g i o n a l l e v e l . P r e s e n t l y the centers d i f f e r i n p o l i c y w i t h regard 
to r e g i o n a l a c t i v i t i e s . I t i s not c l e a r to what extent the centers wish 
to become i n v o l v e d i n r e g i o n a l a c t i v i t i e s , even f o r centers that have 
vigorous r e g i o n a l programs. The question is whether the s c i e n t i s t s should 
c a r r y out research and technology t r a n s f e r at the r e g i o n a l l e v e l o n l y , or 
whether other tasks should be i n c l u d e d , such as — 

a) to i d e n t i f y the needs of the c o u n t r i e s , 
b) to respond to requests f o r c o n s u l t a t i o n , 
c) to organize r e g i o n a l t r a i n i n g , and 
d) to encourage research and the u t i l i z a t i o n of technology 

developed by the centers in the c o u n t r i e s . 
P r e s e n t l y , r e g i o n a l s c i e n t i s t s c a r r y out these f u n c t i o n s w i t h v a r y i n g 
orders of p r i o r i t y , depending on the mandate of each center. 

If there were a mechanism of c o o r d i n a t i o n between the i n t e r n a t i o n a l 
i n s t i t u t i o n s that operate i n a r e g i o n , i t would b e e a s i e r t o define the 
r o l e of the r e g i o n a l s c i e n t i s t s , s i n c e some of these a c t i v i t i e s could be 
taken up by one of the i n t e r n a t i o n a l i n s t i t u t i o n s . 

2. The o r g a n i z a t i o n of r e g i o n a l programs to achieve s e l f - s u f f i c i e n c y 
w i t h t h e i r own resources is an e x c e l l e n t i n i t i a t i v e that should be 
encouraged and supported by the i n t e r n a t i o n a l i n s t i t u t i o n s . Examples of 
r e g i o n a l o r g a n i z a t i o n s are the C e n t r a l American food program; the 
Cooperative Potato Program in C e n t r a l America (PROCODEPA), r e c e n t l y 
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e s t a b l i s h e d ; and the Andean pact, in which the c o u n t r i e s of the region 
p l a n t h e i r food production together. Only those c o u n t r i e s that are 
conscious of t h e i r problems and r e s p o n s i b l e f o r them can improve the 
q u a l i t y o f t h e i r b a s i c i n s t i t u t i o n s and, w i t h greater p e r s p i c u i t y , 
request i n t e r n a t i o n a l a i d , which must be complemented by n a t i o n a l e f f o r t s 
i n a l l cases. 

3. The most h i g h l y q u a l i f i e d s c i e n t i s t s and researchers of the 
developing countries must take a stronger r o l e in the p l a n n i n g , deter
mination of p r i o r i t i e s , and e v a l u a t i o n of the i n t e r n a t i o n a l centers by 
TAC and the C o n s u l t a t i v e Group, in such a way that the system and the 
centers have a b e t t e r perception of the needs of the developing countries 
Perhaps i n c r e a s i n g the r e p r e s e n t a t i o n of the developing c o u n t r i e s in the 
system could be considered. 

4. Coordination between the i n t e r n a t i o n a l centers has improved in 
recent years. Nevertheless, strong mechanisms of i n t e r i n s t i t u t i o n a l 
l i n k a g e s t i l l have not been defined or e s t a b l i s h e d . The developing 
c o u n t r i e s are i n t e r e s t e d in l e a r n i n g about the t a k i n g advantage of s c i e n 
t i f i c advances i n centers l o c a t e d at great d i s t a n c e s . Quarantine prob
lems prevent the d i r e c t importation of genetic m a t e r i a l from a center 
l o c a t e d on another continent. Therefore, stronger l i n k a g e between the 
centers would permit the use of the system to greater advantage. 

5. The centers must c l e a r l y d e f i n e t h e i r r e s p e c t i v e r o l e s at the 
n a t i o n a l l e v e l , so that the c o u n t r i e s know what to expect from the 
centers. Each center has e s t a b l i s h e d i t s own p o l i c y , which is o f t e n 
d i f f e r e n t from that of the other centers (16). 

In c o n c l u s i o n , the i n t e r n a t i o n a l centers have an important r o l e to 
f i l l , generating the knowledge and technology that permits the developing 
c o u n t r i e s to a c c e l e r a t e the r a t e of increase of t h e i r a g r i c u l t u r a l pro
d u c t i o n . This r o l e must be a complementary one of a s s i s t a n c e to the 
n a t i o n a l programs. I f these programs do not grow and mature w i t h s u f f i 
c i e n t l e v e l s of f i n a n c i a l and s c i e n t i f i c resources, the work of the 
centers w i l l have very l i t t l e impact on food production ( 9 ) . 

Only the n a t i o n a l research and development i n s t i t u t i o n s can generate 
the appropriate technologies f o r each of the v a r i a b l e a g r o - c l i m a t i c 
c o n d i t i o n s . Therefore, i t i s urgent that the n a t i o n a l development 
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i n s t i t u t i o n s be strengthened- Governments must take advantage of the 
p o t e n t i a l of research to impel t h e i r development programs, must support 
them and permit them the c o n t i n u i t y and s t a b i l i t y necessary to b e t t e r 
achieve t h e i r aims. 
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