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I N T R O D U C T I O N 

T h e p u r p o s e o f t h e p r e s e n t d o c u m e n t i s t o p r o v i d e b a c k g r o u n d 

i n f o r m a t i o n , m a t e r i a l a n d s u g g e s t i o n s w h i c h m a y p r o v e u s e f u l f o r t h e 

a t t a i n m e n t , i n t h e s p h e r e o f s c i e n c e a n d t e c h n o l o g y , o f t h e f i n a l 

o b j e c t i v e s p u r s u e d b y t h e p r o j e c t o n t h e p r o m o t i o n o f t e c h n i c a l a n d 

e c o n o m i c c o - o p e r a t i o n b e t w e e n A f r i c a a n d L a t i n A m e r i c a ( I N T / 8 O / 9 0 8 / A / 

1 5 / 5 2 ) 0 

T h i s p r o j e c t c o n t e m p l a t e s a s e q u e n c e o f s e v e r a l p h a s e s v ; h i c h 

s h o u l d c u l m i n a t e i n t h e s t a g e a t w h i c h t h e p r o j e c t p r o p o s a l s a n d 

r e c o m m e n d a t i o n s j o i n t l y f o r m u l a t e d b y t h e C E P A L a n d E G A s e c r e t a r i a t s 

a r e s u b m i t t e d t o , t h e c o n s i d e r a t i o n o f g o v e r n m e n t e x p e r t s i n b o t h 

r e g i o n s . T h e s e p r o p o s a l s a n d r e c o m m e n d a t i o n s i n t h e i r t u r n m u s t b e 

b a s e d u p o n a n d s t e m f r o m t h e c o n s o l i d a t e d r e p o r t o n t h e s i t u a t i o n i n 

t h e t w o r e g i o n s o T h e m e e t i n g b e t w e e n t h e s e c r e t a r i a t s i s e n v i s a g e d , 

i n t h e s e q u e n c e i n d i c a t e d i n t h e p r o j e c t d o c u m e n t , a s t h e o c c a s i o n o n 

v / h i c h t h i s c o n s o l i d a t i o n v / i l l b e e f f e c t e d , a s a n e c e s s a r y f i r s t s t e p 

t o w a r d s t h e m a t e r i a l i z a t i o n o f t h e a f o r e s a i d p r o p o s a l s a n d 

r e c o m m e n d a t i o n s , w h i c h s h o u l d a l s o b e t h e p r o d u c t o f t h e s e c r e t a r i a t 

m e e t i n g . 

T h u s t h e b a c k g r o u n d m a t e r i a l , d a t a a n d s u g g e s t i o n s s e t f o r t h i n 

t h e p r e s e n t d o c u m e n t c o n s t i t u t e t h e r e g i o n ' s c o n t r i b u t i o n , s o t o s p e a k , 

w h i c h C E P A L a n d E G A , a t t h e m e e t i n g i n q u e s t i o n , w i l l c o n s o l i d a t e w i t h 

a s i m i l a r d o c u m e n t p r e s e n t e d b y E G A , s o t h a t , w i t h i n f o r m a t i o n f r o m 

b o t h p a r t i e s a t t h e i r d i s p o s a l , t h e y m a y b e i n a p o s i t i o n t o d r a w u p 

t h e a b o v e - m e n t i o n e d p r o p o s a l s a n d r e c o m m e n d a t i o n s o n c o - o p e r a t i o n i n 

t h i s f i e l d f o r s u b m i s s i o n t o g o v e r n m e n t e x p e r t s i n b o t h r e g i o n s . 

T h e a p p r o a c h a d o p t e d t o m e e t t h e s e r e q u i r e m e n t s w a s i n k e e p i n g 

w i t h t h e g u i d e l i n e s t h a t v j e r e l a i d d o v m , i n t h e c o n t e x t o f t h e p r o j e c t , 

f o r d e s k a n d c o n s u l t a n t s t u d i e s . I t c o n s i s t e d b a s i c a l l y i n a m o r e o r 

l e s s s u m m a r y r e v i e w o f t h e s t a t e o f c o - o p e r a t i o n b e t w e e n t h e t w o 

r e g i o n s i n t h e f i e l d i n q u e s t i o n - i t s r e c e n t e v o l u t i o n , p r o b l e m s , 

p a t t e r n s , e t c . - , t o b e f o l l o v / e d b y p e n e t r a t i o n i n t o o n e o f t h e e s s e n t i a l 

a s p e c t s o f t h e w o r k : e x p l o r a t i o n o f w h a t t h e r e g i o n - o r r a t h e r t h e 

s e l e c t e d c o u n t r i e s - w o u l d b e i n a . p o s i t i o n t o o f f e r a s m a t e r i a l t o b e 

u s e d a t t h e M e e t i n g o f S e c r e t a r i a t s i n s h a p i n g t h e s p e c i f i c p r o p o s a l s 

a n d r e c o m m e n d a t i o n s o n i n t e r - r e g i o n a l c o - o p e r a t i o n p r o j e c t s . 

P u r s u i n g t h e l i n e s i n d i c a t e d , t h i s i n v e s t i g a t i o n w a s c a r r i e d o u t 

i n s e v e r a l t e c h n o l o g i c a l c e n t r e s i n r e l a t i o n t o t h e f o u r s e c t o r s 

s e l e c t e d - f o o d , , l u m b e r , c o n s t r u c t i o n m a t e r i a l s a n d b i o m a s s e n e r g y - a n d 

i n s p e c i f i c o f f i c i a l i n s t i t u t i o n s r e s p o n s i b l e f o r p o l i c y f o r m u l a t i o n 

a n d p l a n n i n g i n t h e f i e l d o f s c i e n c e a n d t e c h n o l o g y a n d f o r s y s t e m s o f 

r e g u l a t i n g t h e i n f l o w o f t e c h n o l o g i e s , t h i s l a t t e r i n o r d e r t o m e e t t h e 

r e q u i r e m e n t s f o r m u l a t e d w i t h r e s p e c t t o i n s t i t u t i o n a l s p h e r e s . 

A s r e g a r d s t h e f o u r s e c t o r s m e n t i o n e d a b o v e , t h e o b j e c t o f t h e 

i n v e s t i g a t i o n w a s t o t r y t o a s s e s s t h e c o - o p e r a t i o n p o t e n t i a l a f f o r d e d 

b y i n d u s t r i a l r e s e a r c h a n d t e c h n o l o g y i n s t i t u t e s i n t h e s e l e c t e d 

c o u n t r i e s , i n t h e s e n s e o f s i n g l i n g o u t - x f i t h n o e v a l u a t i v e i n t e n t i o n 

w h a t e v o r - w h i c h a c t i v i t i e s s e e m t o l e n d t h e m s e l v e s t o t h e p r a c t i c a l 

c o - c p e r a t i o n w i t h A f r i c a t h a t i t i s s o u g h t t o p r o m o t e . 



T h e c o - o p e r a t i o n p o t e n t i a l i n q u e s t i o n i s t o b e f o u n d i n t h r e e 

d i r e c t i o n s : f i r s t l y , i n t h e t e c h n o l o g i c a l d e v e l o p m e n t s g e n e r a t e d i n 

t h e a b o v e - m e n t i o n e d i n s t i t u t e s t h e m s e l v e s , w h e t h e r o r i g i n a l i n n o v a t i o n s 

a r e i n v o l v e d o r - a s i n m o s t c a s e s - a d a p t a t i o n o f t e c h n o l o g i e s d e v i s e d 

e l s e w h e r e ; s e c o n d l y , a n d t o a v e r y s i g n i f i c a n t e x t e n t , i n t h e 

c o n s i d e r a b l e c a p a c i t y o f t h e s e c e n t r e s t o u n d e r t a k e t e c h n i c a l 

c o - o p e r a t i o n a c t i v i t i e s f o r t h e b e n e f i t o f i n d u s t r y i n v e r y w i d e l y 

v a r y i n g f i e l d s ; a n d , t h i r d l y , i n a l l a c t i v i t i e s i n g e n e r a l t h a t h a v e 

a d i r e c t o r i n d i r e c t b e a r i n g o n t h e c e n t r a l o b j e c t i v e o f p r o m o t i n g t h e 

i m p r o v e m e n t o f t h e t e c h n o l o g i c a l l e v e l o f i n d u s t r y , c a s e s i n p o i n t 

b e i n g t r a i n i n g , e x t e n s i o n s e r v i c e s , é t c o 

A s r e g a r d s i n s t i t u t i o n a l s p h e r e s , a r e s p e c t i n v / h i c h t h e r e i s 

e v e n l e s s c a l l t h a n i n t h e c a s e o f t h e p r o d u c t i v e s e c t o r s f o r e v a l u a t i v e 

c o n s i d e r a t i o n s , i t w a s d e c i d e d t o p r e s e n t t h e s a l i e n t f e a t u r e s o f t h e 

c u r r e n t i n s t i t u t i o n a l o r d e r i n e a c h o f t h e c o u n t r i e s v i s i t e d , v / i t h a f e w 

o b s e r v a t i o n s i n s o m e c a s e s o n t h e r e c e n t e v o l u t i o n o f t h a t o r d e r , a l l 

w i t h a v i e w t o o p e n i n g u p p o s s i b l e a r e a s o f c o m m o n i n t e r e s t a n d 

c o - o p e r a t i o n w i t h t h e A f r i c a n c o u n t r i e s . 

I t i s f e l t t h a t t h e r e s u l t o f t h i s e f f o r t , e v e n t h o u g h i t c a n n o t 

b e r e g a r d e d a s a n i n v e n t o r y o r e x h a u s t i v e l i s t o f i n s t i t u t i o n s a n d 

e x p e r i e n c e , i s a r e a s o n a b l y a c c u r a t e r e f l e c t i o n o f t h e r e a l s t a t e o f 

a f f a i r s , a f f o r d i n g v a l i d m a t e r i a l a n d i n f o r m a t i o n f o r t h e s u b s e q u e n t 

p h a s e s o f t h e p r o j e c t . I t t h e r e f o r e g o e s w i t h o u t s a y i n g t h a t a n y g a p s 

o r o m i s s i o n s t h a t m a y b e n o t e d a r e i n n o w a y i n t e n t i o n a l a n d s t i l l l e s s 

t h e r e s u l t o f a p p l y i n g s p e c i f i c s e l e c t i o n c r i t e r i a w i t h r e s p e c t t o t h e 

i n s t i t u t i o n s c o n s i d e r e d . 

O n c e a s u f f i c i e n t s t o c k o f i n f o r m a t i o n w a s a v a i l a b l e f o r a n 

a p p r o x i m a t e i d e a t o b e f o r m e d o f t h e c o - o p e r a t i o n p o t e n t i a l o r c a p a c i t y 

o f t h e i n s t i t u t i o n s v i s i t e d , i n t h e s e c t o r s a n d s p h e r e s o f w h i c h 

m e n t i o n h a s b e e n m a d e , t h e n e x t s t e p r e l a t e d t o t h e m e d i a o r m e c h a n i s m s 

w h e r e b y p o s s i b l e c o - o p e r a t i o n a c t i v i t i e s c o u l d b e p u t i n t o e f f e c t . I t 

w o u l d h a v e b e e n f r o m e v e r y p o i n t o f v i e w d e s i r a b l e t o b e a b l e t o 

r e c o m m e n d m e d i a o r m e c h a n i s m s f o r s p e c i f i c f i e l d s o r a r e a s o f 

c o - o p e r a t i o n . B u t a s c a n e a s i l y b e s e e n , s u c h a p r o c e e d i n g o b v i o u s l y 

i m p l i e d k n o v i f l e d g e o f t h i s l a t t e r e l e m e n t - t h e f i e l d s o r a r e a s o f 

c o - o p e r a t i o n - w h i c h i t w i l l n o t b e p o s s i b l e t o o b t a i n u n t i l t h e m e e t i n g 

w i t h t h e E G A o f f i c i a l s t a k e s p l a c e . 

F o r t h e t i m e b e i n g , t h e r e f o r e , t h i s s p e c i f i c a t i o n i s b e y o n d r e a c h . 

A c c o r d i n g l y , i t w a s d e c i d e d t o p r e s e n t a b r i e f a n a l y s i s o f t h e p a t t e r n s 

o r f o r m s t h a t m i g h t b e a s s u m e d b y s u c h m e c h a n i s m s , b u t w i t h o u t r e l a t i n g 

t h e m t o c o n c r e t e i n s t a n c e s o f c o - o p e r a t i o n , t h i s b e i n g a p h a s e w h i c h 

- a s a l r e a d y p o i n t e d o u t - c a n o n l y b e c o m p l e t e d w h e n t h e r e l e v a n t 

i n f o r m a t i o n i s t o h a n d a n d h a s b e e n c o n s o l i d a t e d w i t h t h e s i m i l a r d a t a 

f r o m A f r i c a , T h e m e e t i n g b e t w e e n t h e t w o s e c r e t a r i a t s w i l l p r o v i d e a n 

o p p o r t u n i t y f o r f o r m u l a t i n g t h e s p e c i f i c p r o j e c t p r o p o s a l s a n d 

r e c o m m e n d a t i o n s , f o r w h i c h p u r p o s e t h e i n f o r m a t i o n s u b m i t t e d i n t h e 

p r e s e n t s t u d y c o n s t i t u t e s a n i n d i s p e n s a b l e i n p u t . 

T h e w o r k a h e a d , t h e r e f o r e , i s o f a p r i m a r i l y f a c t u a l n a t u r e , 

i n t e n d e d t o p e r m i t t h e c o n t e m p l a t e d d i a l o g u e w i t h E G A t o b e s t a r t e d , 

s o t h a t , t h e s i t u a t i o n i n b o t h r e g i o n s o n c è k n o w n , c o n s i d e r a t i o n c a n " b e 

g i v e n t o p o s s i b l e p r o p o s a l s ± o r c o - o p e r a t i o n p r o j e c t s t o b e s u b m i t t e d 

t o t h e m e e t i n g o f g o v e r n m e n t e x p e r t s . , - • • • 
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O n e l a s t r e m a r k c o n c e r n i n g t h e i n c l u s i o n i n t h e p r e s e n t s t u d y o f 

C o l o m b i a a n d t h e B o a r d o f t h e C a r t a g e n a A g r e e m e n t , i n a d d i t i o n t o t h e 

f i v e c o u n t r i e s - A r g e n t i n a , B r a z i l , M e x i c o , P e r u a n d T r i n i d a d a n d T o b a g o -

o r i g i n a l l y s e l e c t e d . A s r e g a r d s C o l o m b i a , t h e m a i n m o t i v e was i n t e r e s t 

i n a d d u c i n g t h e e x p e r i e n c e o f o n e o f t h e m o s t i m p o r t a n t c e n t r e s o f 

t e c h n o l o g y a p p r o p r i a t e t o t h e r e g i o n - i f n o t t h e m o s t i m p o r t a n t - , 

i . e . , t h e C e n t r o L a s G a v i o t a s , a s w e l l a s t h a t e x i s t i n g i n t h e 

c o u n t r y ' s s c i e n t i f i c a n d t e c h n o l o g i c a l d e v e l o p m e n t c e n t r e s a n d t h a t 

a c q u i r e d i n t h e c o u r s e o f s e v e r a l y e a r s o f c o n t r o l a n d t r a n s f e r o f 

t e c h n o l o g y f r o m a b r o a d . 

W i t h r e s p e c t t o t h e A n d e a n G r o u p , t h e d e c i s i v e i n d u c e m e n t t o i t s 

i n c l u s i o n l a y i n t h e s o - c a l l e d A n d e a n T e c h n o l o g i c a l D e v e l o p m e n t 

P r o j e c t s ( P r o y e c t o s A n d i n o s d e D e s a r r o l l o T e c h n o l ó g i c o - P A D T , w h i c h 

a r e s e c t o r a l d e v e l o p m e n t s t r a t e g i e s with a s u b s t a n t i a l s c i e n t i f i c a n d 

t e c h n o l o g i c a l c o n t e n t , a n d w h i c h i t i s c o n s i d e r e d m a y b e o f i n t e r e s t t o 

t h e A f r i c a n c o u n t r i e s , a s , f o r i n s t a n c e , i n t h e c a s e o f t h e w e l l - k n o w n 

a n d i m p o r t a n t a c t i o n t a k e n b y t h e s u b r e g i o n a l a g r e e m e n t i n t h i s s p h e r e 

o f s c i e n c e a n d t e c h n o l o g y » 

I . S T A T U S O F C O - O P S R A T I O N I N T H E F I E L D O F S C I E N C E A m 

T E C H N O L O G Y F O E D E V E L O P M E N T 

G e n e r a l l y s p e a k i n g , t h e r e g i o n h a s n o t m u c h e x p e r i e n c e i n t h e 

f i e l d o f s c i e n t i f i c a n d t e c h n o l o g i c a l c o - o p e r a t i o n v ; i t h o t h e r d e v e l o p i n g 

g e o g r a p h i c a l r e g i o n s . P a r t i c u l a r l y w i t h r e s p e c t t o A f r i c a , t h e 

a c t i v i t i e s i d e n t i f i e d a r e m a i n l y c o n c e n t r a t e d i n A r g e n t i n a a n d B r a z i l 

a n d a l t h o u g h s o m e o f t h e m a r e o n a f a i r l y l a r g e s c a l e a n d o f a c e r t a i n 

i m p o r t a n c e , m o s t a r e m o r e o r l e s s e m b r y o n i c , o r h a v e n o t b e e n i n 

e x i s t e n c e l o n g e n o u g h f o r e v a l u a t i o n o f t h e i r s u c c e s s o r o f t h e 

p r o b l e m s t h a t h a v e a r i s e n t o b e p o s s i b l e . I n a n y e v e n t , t h i s e x p e r i e n c e 

s h o w s t h a t a f a v o u r a b l e ' t e r i ' á i n d o e s e x i s t a n d t h a t t h e r e a r e 

i n t e r e s t i n g o p p o r t u n i t i e s f o r c o - o p e r a t i o n b e t w e e n t h e t w o r e g i o n s a s 

w e l l a s - m o s t i m p o r t a n t o f a l l - m u t u a l i n t e r e s t i n c o n t i n u i n g t o 

e x p l o r e a n d e v e n e x p a n d i n g t h e f r a m e w o r k o f t h e e x p e r i e n c e i n q u e s t i o n . 

T h e s i t u a t i o n a n d t h e l e v e l o f e x p e r i e n c e v ; i t h r e g a r d . t o 

c o - o p e r a t i o n w i t h i n t h e r e g i o n ' s o w n s p h e r e a r e d i f f e r e n t , t o b e s u r e , 

a l t h o u g h t h e r e a r e n o t y e t g r o u n d s f o r s p e a k i n g o f g r e a t p r o g r e s s . 

I n i t i a t i v e s o f r e g i o n a l s c o p e e x i s t , s u c h a s t h e L a t i n A m e r i c a n 

T e c h n o l o g i c a l N e t w o r k ( R e d d e I n f o r m a t i o n T e c n o l ó g i c a L a t i n o a m e r i c a n a ~ 

R I T L A ) , t h e R e g i o n a l S c i e n t i f i c a n d T e c h n o l o g i c a l D e v e l o p m e n t P r o g r a m m e 

( R S T D P ) , a n d t h e I n t e r - A m e r i c a n I n s t i t u t e o f A g r i c u l t u r a l S c i e n c e s 

( I I C A ) ; t h e L a t i n A m e r i c a n E n e r g y O r g a n i z a t i o n ( O L A D E ) ; t h e P r o g r a m m e 

o f R e s e a r c h o n S c i e n t i f i c a n d T e c h n o l o g i c a l D e v e l o p m e n t i n L a t i n 

A m e r i c a , p a r t i c i p a n t s i n w h i c h a r e C E P A L , t h e I n t e r - A m e r i c a n D e v e l o p m e n t 

B a n k ( I D B ) a n d t h e I n t e r n a t i o n a l D e v e l o p m e n t R e s e a r c h C e n t r e ( I D R C ) o f 

C a n a d a , a s w e l l a s T I N D P ; a n d a l s o t h e a c t i v i t i e s o f t h e U N E S C O R e g i o n a l 

O f f i c e f o r S c i e n c e a n d T e c h n o l o g y i n L a t i ' i A m e r i c a a n d t h e C a r i b b e a n , 

A t t e n t i o n m a y a l s o b e d r a v r a t o o t h e r u n d e r t a k i n g s l i n k e d t o t h e v a r i o u s 

i n t e g r a t i o n p r o g r a m n i e s , s u c h a s , i n t e r a l i a , t h e C e n t r a l A m e r i c a n 

T e c h n o l o g i c a l R e s e a r c h I n s t i t u t e f o r I n d u s t r y ( I C A I T I ) , t h e C a r i b b e a n 



- if -

I n d u s t r i a l R e s e a r c h I n s t i t u t e ( C A K I E I ) i n t h e C A E I C O M c o u n t r i e s , t h e 

A n d e a n T e c h n o l o g i c a l I n f o r m a t i o n S j ^ s t e m ( S i s t e m a A n d i n o d e I n f o r m a c i ó n 

T e c n o l ó g i c a - S A I T ) a n d t h e A n d e a n T e c h n o l o g i c a l D e v e l o p m e n t P r o g r a m m e s 

( P r o g r a m a s A n d i n o s d e D e s a r r o l l o T e c n o l ó g i c o - P A D T ) u n d e r t h e 

C a r t a g e n a A g r e e m e n t . L a s t l y , t h e r e a r e a l s o b i l a t e r a l a g r e e m e n t s 

b e t w e e n c o u n t r i e s o r , m o r e s p e c i f i c a l l y , b e t w e e n t e c h n o l o g i c a l 

i n s t i t u t e s , w h i c h e s t a b l i s h , a c c o r d i n g t o c i r c u m s t a n c e s , v a r i o u s f o r m s 

a n d p a t t e r n s o f s c i e n t i f i c , a n d t e c h n o l o g i c a l c o - o p e r a t i o n » 

I t i s s u p e r f l u o u s t o p o i n t o u t . t h a t t h e r e g i o n c a n a l s o s h o w a l l 

s o r t s o f e x a m p l e s -more n u m e r o u s t h a n t h o s e m e n t i o n e d a b o v e - o f 

c o - o p e r a t i o n w i t h d e v e l o p e d c o u n t r i e s a n d i n s t i t u t i o n s c r e a t e d i n 

t h e s e c o u n t r i e s . I n t h i s c o n n e x i o n , i t m i g h t a l m o s t b e s a i d t h a t t h e 

a d m i n i s t r a t i v e s t r u c t u r e s a n d e x p e r i e n c e i n n e a r l y a l l t h e c o u n t r i e s 

o f t h e r e g i o n a r e b e t t e r a d a p t e d a n d r e l a t e d t o t h e r e c e p t i o n o f 

i n t e r n a t i o n a l c o - o p e r a t i o n i n t h e f i e l d o f s c i e n c e a n d t e c h n o l o g y . . 

I n a n y e v e n t , i n a l l t h i s t h e r e i e m a t e r i a l v i h i c h i t v j o u l d b e o f 

i n t e r e s t t o b e a r i n m i n d a n d e v a l u a t e i n r e s p e c t o f t h e r e s u l t s 

a c h i e v e d , f o r t h e s a k e o f i n f o r m a t i o n a n d e x p e r i e n c e t h a t m a y b e v e r y 

v a l u a b l e i n f o r m u l a t i n g s p e c i f i c a g r e e m e n t s b e t v / e e n A f r i c a n a n d L a t i n 

A m e r i c a n c o u n t r i e s . 

I t i s p o s s i b l e , o n t h e b a s i s o f s t u d y a n d a n a l y s i s o f t h e 

i n f o r m a t i o n c o l l e c t e d , t o f o r m u l a t e a f e v ; b r i e f a n d v e r y g e n e r a l 

c o n s i d e r a t i o n s o n t h e o b s t a c l e s o r c o n d i t i o n i n g f a c t o r s o b s e r v e d x i i h i c h , 

i n o n e w a y o r a n o t h e r , t e n d t o h a m p e r c o - o p e r a t i o n b e t w e e n c o u n t r i e s 

i n t h e t v i o r e g i o n s a n d K i n d e r i t f r o m e n l a r g i n g i t s s c o p e a n d p r o d u c i n g 

m o r e e n c o u r a g i n g r e s u l t s . 

I n t h e f i r s t p l a c e , a t t e n t i o n s h o u l d b e d r a w n t o a f a c t o r x i h i c h 

p e r m e a t e s v i r t u a l l y a l l s t r u c t u r e s i n t h e s e c t o r , a n d w h i c h i s e v e n 

m o r e p e r v a s i v e i n t h e m e c h a n i s m s r e s p o n s i b l e f o r i n t e r n a t i o n a l 

c o - o p e r a t i o n i n g e n e r a l ; t h e t e n d e n c y f o r t h e i r c o n f o r m a t i o n , a n d e v e n 

- i n s o m e c a s e s - t h e a t t i t u d e s o f t h e i r p e r s o n n e l , t o b e g e a r e d t o 

r e c e i v i n g c o - o p e r a t i o n , h a b i t u a l l y f r o m d e v e l o p e d c o u n t r i e s , r a t h e r 

t h a n t o p r o v i d i n g i t t o / o t h e r d e v e l o p i n g c o u n t r i e s . 

F i n a n c i n g - l a c k ' o r s h o r t a g e o f a v a i l a b l e r e s o u r c e s - , a c c o r d i n g 

t o t h e v i e v ; s e x p r e s s e d i n t h e c o u n t r i e s w h i c h h a v e p r o g r e s s e d f a r t h e s t 

i n t h e a c t i v i t y u n d e r d i s c u s s i o n , s e e m s t o c o n s t i t u t e a c o n s i d e r a b l e 

s t u m b l i n g - b l o c k . T o t h i s i s a d d e d a n o t h e r w h i c h s e e m s m u c h s m a l l e r , 

b u t w h o s e n e g a t i v e e f f e c t s m a k e s t h e m s e l v e s f e l t i n p r a c t i c a l l y a l l 

s t a g e s o f t h e p r o c e s s : d i f f i c u l t y i n c o m m u n i c a t i o n s . A g o o d e x a m p l e 

o f t h e p r o b l e m s t h a t m a y a r i s e ixi r e l a t i o n w i t h t h i s f a c t o r w a s n o t e d 

i n t h e c a s e o f B r a z i l , t o w h i c h r e f e r e n c e i s m a d e b e l o v / . T h e 

p e r s i s t e n c e o f s p e c i f i c t i e s w i t h t h e e x - m e t r o p o l i t a n c o u n t r i e s 

c o n t r i b u t e s , i n s o m e c a s e s , t o t l i c d i f f i c u l t i e s b e s e t t i n g t h e p r a c t i c a l 

p r o c e s s o f a r r a n g i n g w i t h o t h e r d e v e l o p i n g c o u n t r i e s , i n t h i s i n s t a n c e 

i n t h e r e g i o n , e f f e c t i v e c o - o p e r a t i o n a d a p t e d t o t h e r e a l n e e d s o f t h e 

r e c i p i e n t s . M e n t i o n \iras a l s o m a d e o f t h e d e s i r a b i l i t y o f u n d e r t a k i n g 

e f f o r t s t o e n s u r e t h a t c o - o p e r a t i o n r e q ' a i r e m e n t s b e s t a t e d v j i t h t h e 

g r e a t e s t p o s s i b l e p r e c i s i o n a n d a c c o m p a n i e d b y a s m u c h m a t e r i a l a s 

p o s s i b l e o n t h e b a s i s o f w h i c h t h e y c a n b e p r o p e r l y a s s e s s e d . T h o 

p r o b l e m s w h i c h i n s o m e c a s e s h a v e p r e v e n t e d r a p i d a b s o r p t i o n o f 

c o - o p e r a t i o n b y i t s r e c i p i e n t s , a n d w h i c h a r e a t t r i b u t a b l e u p t o a p o i n t 

t o t h e s h o r t a g e o f s k i l l e d l a b o u r a t t h e i n t e r m e d i a t e l e v e l , h a v e a l s o 

b e e n a n o b j e c t o f c o n c e r n . 



A l t h o u g h n o p a r t i c u l a r s t r e s s w a s p l a c e d o n t h i s p o i n t , a t t e n t i o n 

w a s a l s o d r a w n t o t h e b a r r i e r s o f l a n g u a g e , c u s t o m s , h a b i t s a n d s o 

f o r t h , a s o n e o f t h e f a c t o r s t h a t c a l l f o r v e r y c a r e f u l c o n s i d e r a t i o n i n 

f o r m u l a t i n g c o - o p e r a t i o n a c t i v i t i e s » 

A s r e g a r d s t h e c o u n t r i e s t o w h i c h s p e c i a l r e f e r e n c e i s m a d e i n 

t h i s p r o j e c t , t h e s i t u a t i o n v j i t h r e s p e c t t o c o - o p e r a t i o n a r r a n g e m e n t s 

w i t h A f r i c a n c o u n t r i e s i s a s f o l l o w s c 

A r g e n t i n a 

T h e b o d i e s p r i m a r i l y c o m p e t e n t i n t h i s c o u n t r y i n t h e f i e l d o f 

i n t e r n a t i o n a l c o - o p e r a t i o n a r e t h e M i n i s t r y o f F o r e i g n A f f a i r s a n d t h e 

T e c h n i c a l C o - o p e r a t i o n a n d R e s o u r c e s S e c r e t a r i a t o f t h e P l a n n i n g O f f i c e , 

w h i c h i s a n i n s t i t u t i o n p e r t a i n i n g t o t h e O f f i c e o f t h e P r e s i d e n t o f 

t h e R e p u b l i c » 

F u r t h e r m o r e , t h e n e v / M i n i s t r i e s A c t ( M a r c h I 9 8 I ) l i s t s a s a 

s p e c i f i c f u n c t i o n o f t h e r e c e n t l y c r e a t e d U n d e r - S e c r e t a r i a t f o r S c i e n c e 

a n d T e c h n o l o g y " p a r t i c i p a t i o n i n s c i e n t i f i c a n d t e c h n o l o g i c a l 

c o - o p e r a t i o n r e l a t i o n s a t t h e i n t e r n a t i o n a l l e v e l " . 

V / i t h s p a c i f i c r e s p e c t t o c o - o p e r a t i o n w i t h A f r i c a n c o u n t r i e s , t h e 

m i s s i o n u n d e r t a k e n i n O c t o b e r 1 9 8 O b y h i g h - r a n k i n g A r g e n t i n i a n o f f i c i a l s 

t o C a m e r o o n , C o n g o , G a b o n , G h a n a , E c u a t o r i a l G u i n e a , N i g e r i a , S e n e g a l , 

T o g o a n d Z a i r e m a y b e s a i d t o r e p r e s e n t a g r e a t s t r i d e f o r w a r d i n t h e 

c o - o p e r a t i o n m o v e m e n t . 

T h e o b j e c t i v e o f t h e m i s s i o n was t o e s t a b l i s h n e x v o r c l o s e r 

e c o n o m i c l i n k s w i t h t h e c o u n t r i e s m e n t i o n e d , m a i n l y t h r o u g h s c i e n t i f i c 

a n d t e c h n i c a l c o - o p e r a t i o n a n d e c o n o m i c a g r e e m e n t s , t h e s e l a t t e r 

c o v e r i n g p r i n c i p a l l y t h e f i e l d o f t r a d e a n d f i n a n c e . 

S c i e n t i f i c a n d t e c h n i c a l c o - o p e r a t i o n a g r e e m e n t s w e r e s i g n e d w i t h 

C o n g o , G a b o n , ' E c u a t o r i a l G u i n e a , S e n e g a l , T o g o a n d Z a i r e ; i n t h e c a s e 

o f Z a i r e c o m m e r c i a l , c u l t u r a l a n d e c o n o m i c c o - o p e r a t i o n a g r e e m e n t s w e r e 

a l s o c o n c l u d e d . 

T h e s c i e n t i f i c a n d t e c h n o l o g i c a l c o - o p e r a t i o n a g r e e m e n t s a r e m o r e 

i n t h e n a t u r e o f f r a m e w o r k s i n w h i c h - p r o v i s i o n i s m a d e f o r t h e i n s e r t i o n 

o f c o - o p e r a t i o n a c t i v i t i e s t h a t c a n b e c a r r i e d o u t b y p u b l i c o r p r i v a t e 

b o d i e s i n b o t h c o u n t r i e s , t h e c o n d i t i o n s b e i n g d e t e r m i n e d i n e a c h c a s e 

b y t h e g o v e r n m e n t s t h e m s e l v e s o r b y t h e i n s t i t u t i o n s t h e y n o m i n a t e . 

A c c o r d i n g t o t h e i n f o r m a t i o n a v a i l a b l e , t h e p h a s e a t p r e s e n t u n d e r w a y 

i s p r e c i s e l y t h a t o f s t u d y a n d f o r m u l a t i o n o f t h e a b o v e - m e n t i o n e d 

c o - o p e r a t i o n a c t i v i t i e s , w h i c h c o m p r i s e m i s s i o n s o f e x p e r t s , f e a s i b i l i t y 

s t u d i e s , t r a i n i n g p r o g r a m m e s , e t c . 

T h e e x p e r i e n c e d e r i v i n g f r o m t h i s o f f i c i a l a c t i o n i n d i c a t e s t h a t 

i n A r g e n t i n a t h e : m a i n s t u m b l i n g - b l o c k i n t h e way o f p u t t i n g t h i s 

c o - o p e r a t i o n i n t o p r a c t i c e i s t o b e f o u n d i n f i n a n c i n g . S i n c e t h e r e i s 

n o s p e c i a l T G D C f u n d , a n d t h e d o m < ; s t i c r e s o u r c e s a v a i l a b l e f o r t h i s 

p u r p o s e a r e m e a g r e , v e r y s e r i o u s d e l a y s a n d i n c o n v e n i e n c e s a r e s u f f e r e d 

i n p u t t i n g c o - o p e r a t i o n m e c h a n i f s m s i n t o e f f e c t . C a s e s h a v e b e e n 

p o i n t e d o u t i n w h i c h t h e s e d e l a y s h a v e f a c i l i t a t e d t h e a p p e a r a n c e o n t h e 

s c e n e o f a t h i r d a c t o r - a d e v e l o p e d ( g e n e r a l l y e x - m e t r o p o l i t a n ) c o u n t r y -

w h i c h , o n t h e b a s i s o f i t s a b i l i t y t o d r a w m o r e r a . p i d l y o n m o r e 

p l e n t i f u l r e s o u r c e s a n d a l s o o n a c c o u n t o f i t s l i n k a g e s , h a s d i s p l a c e d 

t h e d e v e l o p i n g c o u n t r y , i n t h i s c a s e A r g e n t i n a . 
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I n r e l a t i o n t o t h e p r o b l e m o f f u n d s , m e n t i o n w a s m a d e o f t h e 

p o s s i b i l i t y o f r e s o r t i n g t o t h e O P E C D e v e l o p m e n t F u n d . T h i s F u n d ' s 

p r i o r i t i e s a r e a s s i g n e d t o e n e r g y a n d f o o d s , s e c t o r s v i h i c h a r e a m o n g 

t h o s e c o v e r e d b y t h e p r o j e c t , a n d i t a p p a r e n t l y o p e r a t e s t h r o u g h j o i n t 

v e n t u r e s i n s t e a d o f m a k i n g l o a n s . 

O n e o f t h e o b s t a c l e s m e n t i o n e d b y t h e p r i v a t e s e c f t o r a s a m o n g t h e 

i h o s t s e r i o u s w a s t h a t r e p r e s e n t e d b y t h e c o s t s o f g o o d s a n d s e r v i c e s , 

o w i n g t o w h i c h i n m a n y i n s t a n c e s a n A f r i c a n c o u n t r y ' s c h o i c e o f 

p r o v i d e r s o f c o - o p e r a t i o n , i s s l a n t e d t o w a r d s c o u n t r i e s w h e r e c o s t s a r e 

l o w e r , m a i n l y t h o s e o f S o u t h - E a s t A s i a a n d I n d i a . A p o i n t w o r t h n o t i n g , 

h o w e v e r , i s t h a t s e v e r a l p r i v a t e e n t e r p r i s e s o f f e r i n g a d v i s o r y a n d 

e n g i n e e r i n g s e r v i c e s h a v e b e e n r e s p o n s i b l e f o r e x p o r t s o f t e c h n o l o g y t o 

A f r i c a n c o u n t r i e s i n t h e f o r m o f p l a j n t s u n d e r t h e t u r n k e y s y s t e m a n d 

c i v i l e n g i n e e r i n g w o r k s o f s o m e i m p o r t a n c e , s u c h a s , f o r e x a m p l e , t h e 

c o n s t r u c t i o n o f a h o s p i t a l i n t h e I v o r y C o a s t , v a r i o u s r u r a l 

e l e c t r i f i c a t i o n , i r r i g a t i o n a n d a g r i c u l t u r a l - l i v e s t o c k p r o d u c t i o n 

p r o j e c t s ( C a m e r o o n , I v o r y C o a s t , N i g e r i a , Z a i r e , C o n g o a n d G a b o n ) , c o l d 

s t o r a g e p l a n t s i n t h e C o n g o , w a t e r p u r i f i c a t i o n p l a n t s i n Z a i r e , e t c . 

B r a z i l 

S i n c e 1 9 7 3 , t h e S e c r e t a r i a t f o r I n t e r n a t i o n a l E c o n o m i c a n d 

T e c h n i c a l C o - o p e r a t i o n ( S U B I N ) , d e p e n d e n t u p o n t h e P l a n n i n g O f f i c e o f 

t h e O f f i c e o f t h e P r e s i d e n t o f t h e R e p u b l i c , h a s m a i n t a i n e d a p r o g r a m m e 

f o r t h e p u r p o s e o f f o r m u l a t i n g a n d / o r e x e c u t i n g p r o j e c t s o r a c t i v i t i e s 

r e l a t i n g t o t h e p r o v i s i o n o f t e c h n i c a l c o - o p e r a t i o n t o o t h e r 

d e v e l o p i n g c o u n t r i e s . 

T h i s c o - o p e r a t i o n m a y t a k e t h e f o r m o f p e r s o n n e l t r a i n i n g a n d 

t e a c h i n g o f s k i l l s i n B r a z i l , t h r o u g h c o u r s e s , s e m i n a r s a n d 

f e l l o w s h i p s , a p p r é n t i c e s h i p , s h o r t o r m e d i u m - l e n g t h m i s s i o n s ; s e c o n d i n g 

o f B r a z i l i a n t e c h n i c a l e x p e r t s t o o t h e r c o u n t r i e s ; j o i n t e x e c u t i o n o f 

r e s e a r c h p r o j e c t s ; a n d , i n e x c e p t i o n a l c a s e s , d o n a t i o n o f e q u i p m e n t 

o r t e a c h i n g a n d b i b l i o g r a p h i c a l m a t e r i a l i 

S U B I N w o r k s i n c l o s e c o n t a c t w i t h t h e M i n i s t r y o f F o r e i g n A f f a i r s , 

w h i c h , b e s i d e s p a r t i c i p a t i n g i n t h e p r o c e s s o f a p p r o v i n g p r o j e c t s , f r o m 

t h e s t a n d p o i n t o f e x t e r n a l t e c h n i c a l c o - o p e r a t i o n p o l i c y , t a k e s c h a r g e 

o f t h e i r n e g o t i a t i o n e i n d o f f e r s l o g i s t i c s u p p o r t f o r t h e i r f o r m u l a t i o n 

a n d e x e c u t i o n . 

S U B I N a l s o c o n c e r n s i t s e l f w i t h f i n a n c i a l s u p p o r t , s i n c e i t h a s 

a t i t s d i s p o s a l f o r t h a t p u r p o s e a f e d e r a l b u d g e t a l l o c a t i o n a s w e l l 

a s c o n t r i b u t i o n s f r o m s u c h a g e n c i e s a s I D B . T h e m o r e o r l e s s 

s t a n d a r d i z e d m e c h a n i c s o f t h e s e c o - o p e r a t i o n a c t i v i t i e s c o n s i s t i s 

i n i t i a l l y i n t h e s i g n i n g o f a s c i e n t i f i c a n d t e c h n i c a l c o - o p e r a t i o n 

a g r e e m e n t b e t w e e n t h e g o v e r n m e n t s c o n c e r n e d . T h i s i s n o r m a l l y f o l l o w e d 

b y a n i n t e r n a l a g r e e m e n t b e t w e e n t h e M i n i s t r y o f F o r e i g n A f f a i r s , S U B I N , 

o r e l s e t h e N a t i o n a l C o u n c i l f o r S c i e n t i f i c a n d T e c h n o l o g i c a l 

D e v e l o p m e n t ( C N P D ) , a n d t h e i n s t i t u t i o n o r o t h e r b o d y w h i c h i s t o p l a y 

a d i r e c t p a r t i n c o - o p e r a t i o n . 

B r a z i l i s p r o b a b l y o n e o f t h e c o u n t r i e s t h a t h a s s h o w n m o s t 

a c t i v i t y i n t h e f i e l d o f c o - o p e r a t i o n w i t h c o u n t r i e s i n t h e r e g i o n , 

p e r h a p s i n c o n s e q u e n c e o f t h e s c o p e a n d m a g n i t u d e o f i t s o w n s c i e n t i f i c 

e m d t e c h n o l o g i c a l d e v e l o p m e n t . I t s p r i n c i p a l c o n t a c t s i n L a t i n A m e r i c a 

i n c l u d e t h o s e w i t h A r g e n t i n a , C o l o m b i a , C o s t a E i c a , C h i l e , M e x i c o , 



P a r a g u a y , U r u g u a y a n d V e n e z u e l a , a s w e l l a s w i t h I C A I T I a n d O L A D E o 

G e n e r a l l y s p e a k i n g , i t w o u l d s e e m t h a t t h e c o - o p e r a t i o n e f f o r t s , 

u n d e r t a k e n i n t h i s a r e a o f s c i e n c e a n d , t e c h n o l o g y b y p u b l i c - s e c t o r 

a g e n c i e s h a v e n o t e n c o u n t e r e d i n s u r m o u n t a b l e o b s t a c l e s , a l t h o u g h 

f i n a n c i n g i s f r e q u e n t l y m e n t i o n e d a s o n e o f t h o s e m o s t d i f f i c u l t t o 

o v e r c o m e . '' , 

T h e u n d e r t a k i n g s i n w h i c h t h e p r i v a t e s e c t o r p a r t i c i p a t e s a r e 

v e r y n u m e r o u s » O u t s t a n d i n g e x a m p l e s a r e a t u r n k e y p r o j e c t f o r a n 

a l c o h o l d i s t i l l e r y i n C o s t a R i c a , t h e t r a n s f e r o f a l c o h o l f u e l 

t e c h n o l o g y t o t h e s a m e c . o u n t r y , a n d t h e f e a s i b i l i t y s t u d y f o r a s o y a 

b e a n p r o c e s s i n g p l a n t a s . w e l l a s t h e p r e l i m i n a r y p r o j e c t f o r a p a p e r 

f a c t o r y , b o t h i n T r i n i d a d a n d T o b a g o , e t c . 

B r a z i l i s a l s o t h e c o u n t r y w h i c h h a s b u i l t u p t h e b i g g e s t s t o c k 

o f e x p e r i e n c e i n c o - o p e r a t i o n w i t h A f r i c a n c o u n t r i e s , i n t h e , f i e l d o f 

s c i e n c e a n d t e c h n o l o g y . W h e r e t h e o f f i c i a l s p h e r e i s c o n c e r n e d , b a s i c 

t e c h n i c a l a n d s c i e n t i f i Q c o - o p e r a t i o n a g r e e m e n t s h a v e b e e n s i g n e d w i t h 

t h e g o v e r n m e n t s o f A n g o l a , C a p e V e r d e , C a m e r o o n , I v o r y . C o a s t , D a h o m e y , 

G a b o n , G h a n a , G u i n e a - B . i s s a u , K e n y a , N i g e r i a , S e n e g a l , T o g o a n d Z a i r e . 

I t s h o u l d l i k e w i s e b e p o i n t e d o u t t h a t s i n c e 1 9 6 8 a n A f r o -

B r a z i l i a n C h a m b e r o f C o m m e r c e h a s b e e n i n o p e r a t i o n i n B r a z i l ; i t s 

c r e a t i o n h a s a l l o w e d r e c i p r o c a l c o n t a c t s t o b e c o m e i n c r e a s i n g l y 

f r e q u e n t . I n 1 9 7 3 t h e f i r s t B r a z i l i a n t r a d e m i s s i o n w e n t t o A f r i c a , 

i t s p a r t i c i p a n t s i n c l u d i n g e n t r e p r e n e u r s a n d g o v e r n m e n t o f f i c i a l s , a n d 

i n t h e f o l l o w i n g y e a r s f u r t h e r m i s s i o n s w e r e o r g a n i z e d , b o t h A f r i c a n 

a n d B r a z i l i a n , a s w e l l a s f a i r s , e x h i b i t i o n s , s y m p o s i a , e t c . , i n i t i a l l y 

o r i e n t e d t o v / a r d s t r a d e b u t s u b s e q u e n t l y i n c o r p o r a t i n g o t h e r t h e m e s , 

s u c h a s t e c h n i c a l a n d e c o n o m i c c p - o p e r a t i o n . 

R e c e n t l y t h e B r a z i l i a n M i n i s t e r f o r F o r e i g n A f f a i r s p a i d a v i s i t 

t o s e v e r a l A f r i c a n c o u n t r . i e s ; o n e o f i t s o b j e c t i v e t o w h i c h s p e c i a l 

i n t e r e s t a t t a c h e d v / a s j o i n t v / o r k o n t h e e x c h a n g e , o f . t e c h n o l o g i e s . T h e 

v i s i t c o v e r e d A n g o l a , M o z a m b i q u e , T a n z a n i a , Z a m b i a , a n d , Z i m b a b w e . 

A c o u n t r y r b y - c o u n t r y - r e v i e w o f ^ t h e s t a t u s o f c o - o p e r a t i o n i n 

s c i e n c e a n d t e c h n o l o g y g i v e s t h e f o l l o v j i n g r e s u l t s , ' 

N i g e r i a i s B r a z i l ' s l e a d i n g t r a d e p a r t n e r , i n v i e w o f i t s , e x p o r t s 

o f p e t r o l e u m t o t h e l a t t e r c o u n t r y . I t h a s s u b m i t t e d a r e q u e s t t o 

B r a i z i r . f o r a t r a i n i n g m i s s i o n , B r a z i l h a s o f f e r e d t o c o - o p e r a t e i n 

r e s p e c t o f g e o l o g y , g e o l o g i c a l p r o s p e c t i o n , ; a n d p l a n t s f o r t h e 

m a n u f a c t u r e o f a l c o h o l a n d v e g e t a b l e o i l s , s y n t h e t i c a n d e t h y l e n e g a s , 

e l e c t r o n i c i n s t r u m e n t s , . e t c . I t i s a l s o w o r t h m e n t i o n i n g t h a t a 

p r o j e c t i s i n c . o u r s e o f e x e c u t i o n f o r t h e p r o v i s i o n o f t h r e e m a n i o c -

p r o c e s s i n g p l a n t s u n d e r t h e t u r n k e y s y s t e m . 

W i t h r e s p e c t - t o M o z a m b i q u e , t h r e e c o - o p e r a t i o n i n i t i a t i v e s e x i s t : 

t w o w i t h p r i v a t e e n t e r p r i s e e a n d t h e t h i r d l í i t h a p u b l i c e n t e r p r i s e , i n 

t h e f r a m e w o r k o f a U N I D O p r o j e c t . A r e q u e s t i s b e i n g s u b m i t t e d t o t h e 

S a o P a u l o I n s t i t u t e o f T e c h n o l o g i c a l R e s e a r c h ( I n s t i t u t o d e P e s q u i s a s 

T e c n o l ó g i c a s - I P T ) f o r t h e p r e p a r a t i o n o f a p r o j e c t o n t h e i n s t a l l a t i o n 

o f a l a b o r a t o r y f o r t e s t i n g c o n s t r u c t i o n m a t e r i a l s , m a i n l y w o o d . 

O n e o f t h e p r i v a t e e n t e r p r i s e s h a s a l s o . c o n s u l t e ; d I P T o n t h e 

p o s s i b i l i t y o f p r o v i d i n g t e c h n i c a l a s s i s t a n c e i n c o n n e x i o n w i t h a t e x t i l e 

p r o j e c t , t h e i n s t a l l a t i o n o f a w o o d e n - f u r n i t u r e f a c t o r y á n d t r a i n i n g o f 

p e r s o n n e l f o r t h e t e x t i l e a n d m a c h i n e i n d u s t r i e s » 
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T h e M i n i s t r y o f I n d u s t r y a n d H a n d i c r a f t s o f S e n e g a l h a s a s k e d f o r 

a n I P T m i s s i o n i n c o n n e x i o n w i t h a b i o m a s s e n e r g y p r o g r a m m e . I n i t s 

t e c h n i c a l r e p o r t I P T r e c o m m e n d e d t h a t a s u r v e y o f t h e b i o m a s s p o t e n t i a l 

s h o u l d f i r s t b e c a r r i e d o u t , t o w h i c h e n d f o u r t e c h n i c a l e x p e r t s w i l l 

n e e d t o v i s i t t h e c o u n t r y . S Ü B I N a n d t h e M i n i s t r y o f F o r e i g n A f f a i r s 

a r e m a k i n g t h e a p p r o p r i a t e a r r a n g e m e n t s f o r t h e m a t e r i a l i z a t i o n , o f t h i s 

m i s s i o n . 

Z a m b i a i n v i t e d I P T t o p a r t i c i p a t e i n a n i n t e r n a t i o n a l s u b m i s s i o n 

o f t e n d e r s f o r a n a l c o h o l - p r o d u c i n g p l a n t . T h i s i n v i t a t i o n r e a c h e d 

B r a z i l a f t e r t h e d a t e o f c l o s u r e o f t h e b i d d i n g , b u t t h e t e n d e r w a s 

n e v e r t h e l e s s s e n t t o Z a m b i a f o r p o s s i b l e c o n s i d e r a t i o n . T h i s e x p e r i e n c e 

s e r v e s t o s h o w t h a t c o m m u n i c a t i o n s a r e a s e r i o u s h a n d i c a p t o c o - o p e r a t i o n 

t o d a y . 

I n a d d i t i o n t o a l l t h e u n d e r t a k i n g s r e v i e w e d , w h i c h p e r t a i n t o t h e 

o f f i c i a l a r e a , b r i s k a c t i v i t y h a s a l s o b e e n d i s p l a y e d b y t h e p r i v a t e 

s e c t o r i n r e s p e c t o f e x p o r t i n g e n g i n e e r i n g s e r v i c e s t o A f r i c a n c o u n t r i e s . 

W o r t h y o f s p e c i a l m e n t i o n a r e t h e c o n s t r u c t i o n o f h i g h w a y s a n d r a i l w a y s 

i n M a u r i t a n i a ; a t e l e p h o n e a n d m i c r o w a v e i n t e r c o n n e x i o n n e t w o r k , a 

r a i l w a y b r i d g e , a n d m a n a g e m e n t o f t h e t e l e c o m m u n i c a t i o n s s y s t e m i n 

N i g e r i a ; a n d i n d u s t r i a l p r o c e s s i n g o f t r o p i c a l f r u i t i n M o z a m b i q u e . 

T o t h i s m u s t b e a d d e d e f f o r t s i n t h e f i e l d o f t r a i n i n g , i n 

p a r t i c u l a r t h e t r a i n i n g o f p e r s o n n e l f o r p u b l i c a d m i n i s t r a t i o n , 

a g r i c u l t u r a l w o r k , h o t e l - k e e p i n g , e t c . A v e r y s i g n i f i c a n t i n d i c a t o r i s 

t h e c o n s i d e r a b l e n u m b e r o f A f r i c a n s t u d e n t s e n r o l l e d i n t h e B r a z i l i a n 

u n i v e r s i t i e s . 

T h e l e s s o n t a u g h t ' b y e x p e r i e n c e - i n b o t h p u b l i c a n d p r i v a t e 

c o - o p e r a t i o n a c t i v i t i e s i s t h a t t h e m a i n o b s t a c l e t o b e o v e r c o m e i s t h e 

l a c k o r s h o r t a g e o f f u n d s f o r f i n a n c i n g t h e m . M e n t i o n m i g h t a l s o b e 

m a d e o f s o m e d i f f i c u l t i e s i n c o m i i i u n i c a t i o n s a n d o f t h o s e a r i s i n g o u t o f 

t h e d i v e r s i t y o f l a n g u a g e s , h a b i t s a n d c u s t o m s . 

A l l u s i o n h a s a l i s ó - b e e n m a d e t o p r o b l e m s t h a t , s o m e t i m e s a r i s e i n 

t h e p r o c e s s o f a b s o r p t i o n b y t h e A f r i c a n c o u n t r i e s , s i n c e , i n s o m e o f 

t h e m c e r t a i n d e f i c i e n c i e s a r e n o t e d , p a r t i c u l a r l y i n r e s p e c t o f s k i l l e d 

m a n p o w e r a t t h e i n t e r m e d i a t e l e v e l . 

A n o t h e r f e a t u r e s u s c e p t i b l e o f i m p r o v e m e n t i s t h e s t a t e m e n t o f 

c o - o p e r a t i o n r e q u i r e m e n t s . H e r e t h e r e i s r o o m f o r r a i s i n g s t a n d a r d s o f 

p r e c i s i o n a n d p r o v i d i n g b a c k g r o u n d m a t e r i a l a n d i n f o r m a t i o n i n s u c h a 

w a y t h a t i d e m a n d a n d i t s j u s t i f i c a t i o n m a y b e c l e a r l y a p p a r e n t . 

L a s t l y , r e f e r e n c e m u s t a l s o b e m a d e t o t h e d i f f i c u l t i e s i n v o l v e d 

i n c o m p e t i t i o n w i t h t h e d e v e l o p e d c o u n t r i e s , t h e e x - m e t r o p o l i t a n 

c o u n t r i e s i n p a r t i c u l a r . I n m a n y c a s e s t h e y h a v e p r e s e r v e d m e c h a n i s m s 

a n d s t r u c t u r e s w h i c h a r e e x t e r m e l y u s e f u l t o t h e m i n g e t t i n g a h e a d o f 

t h e d e v e l o p i n g c o u n t r i e s , o v e r w h i c h t h i s f a c t , c o m b i n e d w i t h t h e i r 

e x p e r i e n c e a n d l a r g ; e r f u n d o f r e s o u r c e s , f r e q u e n t l y p l a c e s t h e m , a t a 

c o n s i d e r a b l e a d v a n t a g e . 

C o l o m b i a 

A c t i v i t i e s r e l a t i n g t o c o - o p e r a t i o n w i t h o t h e r d e v e l o p i n g c o u n t r i e s 

h a v e n o t b e e n v e r y n u m e r o u s i n C o l o m b i a a n d a r e a l m o s t e x c l u s i v e l y 

c o n f i n e d t o t h o s e c a r r i e d o u t i n t h e c o n t e x t o f t h e C a r t a g e n a A g r e e m e n t . 

A n o u t s t a n d i n g c a s e i n p o i n t i s t h e A n d e a n P r o g r a m m e f o n D e v e l o p m e n t o f 
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F o o d T e c h n o l o g i e s f o r w h i c h t h e m a i n e x e c u t i v e r e s p o n s i b i l i t y h a s b e e n 

a s s i g n e d t o t h e T e c h n o l o g i c a l R e s e a r c h I n s t i t u t e ( I n s t i t u t o d e 

I n v e s t i g a c i o n e s T e c n o l ó g i c a s ~ I I T ) , a ñ a g e n c y w h i c h a l s o g i v e s 

a d v i s o r y a s s i s t a n c e t o t h e B o a r d o f t h e C a r t a g e n a A g r e e m e n t o n o t h e r 

a s p e c t s o f t h e q u e s t i o n a n d p r o v i d e s d i r e c t a s s i s t a n c e t o o t h e r 

c o u n t r i e s m e m b e r s o f t h e A g r e e m e n t . C o n t a c t s o f , t h i s t y p e a l s o e x i s t 

w i t h I P T a n d t h e F o o d T e c h n o l o g y I n s t i t u t e ( I T A L ) , b o t h B r a z i l i a n . 

T h e y w e r e f o r m e r l y m a i n t a i n e d w i t h t h e M e x i c a n I n s t i t u t e f o r 

T e c h n o l o g i c a l R e s e a r c h ( I n s t i t u t o M e x i c a n o d e I n v e s t i g a c i o n e s 

T e c n o l ó g i c a s - I M I T ) . 

T h e o n l y i d e n t i f i e d f o r m s o f c o - o p e r a t i o n v í i t h A f r i c a n c o u n t r i e s 

w e r e a c t i v i t i e s c a r r i e d o u t b y t h e C e n t r o L a s G a v i o t a s V a n d r e l a t e d t o 

t h e m a n a g e m e n t o f l a t e r i t e s a s c o n s t r u c t i o n m a t e r i a l s a n d t o t h e t r a n s f e r 

o f t e c h n o l o g y f o r t h e p r o c e s s i n g o f m a n i o c s t a r c h . S o l a r h e a t e r s 

t e c h n o l o g y i s c u r r e n t l y b e i n g t r a n s f e r r e d . T h e r e h a v e a l s o b e e n a t t e m p t s 

a t c o - o p e r a t i o n w i t h E t h i o p i a , b u t t h e y h a v e c o m e , t o n o t h i n g . 

M e x i c o 

I n t e r n a t i o n a l c o - o p e r a t i o n i n t h e t e c h n o l o g i c a l f i e l d i s 

c e n t r a l i z e d t h r o u g h t h e N a t i o n a l C o u n c i l f o r S c i e n c e , a n d T e c h n o l o g y 

( C o n s e j o N a c i o n a l d e C i e n c i a y T e c n o l o g í a - C O N A C Y T ) a n d s p e c i f i c a l l y 

t h r o u g h t h e T e c h n o l o g i c a l D e v e l o p m e n t O f f i c e ( D i r e c c i ó n A d j u n t a d e 

D e s a r r o l l o T e c n o l ó g i c o - D A D T ) , a n d w i t h i n t h a t b y a u n i t t o s e r v e t h e 

p u r p o s e s o f l i a i s o n b e t w e e n t h e s e d e p a r t m e n t s a n d o t h e r p r o j e c t s t h a t 

h a v e a n i n t e r n a t i o n a l o r f e l l o w s h i p s c o m p o n e n t . M e n t i o n m u s t b e m a d e 

o f t h e f a c t t h a t u p t o n o w b o t h i n t e r n a t i o n a l c o - o p e r a t i o i i a n d t h e 

C O N A C Y T s y s t e m o f f e l l o w s h i p s h a v e b e e n p a r t i c u l a r l y o r i e n t e d t o w a r d s 

t h e a c a d e m i c s e c t o r , a n d . t h a t o n e o f t h e f u t u r e p r i o r i t i e s o f D A D T i s ' 

t h e d e s i g n i n g o f m e c h a j a i s m e t o r e c h a n n e l t h e s e f o r m s o f s u p p o r t i n t o t h e 

i n d u s t r i a l s e c t o r . C O N A C Y T p a r t i c i p a t e s i n 7 2 b i l a t e r a l t e c h n i c a l 

c o - o p e r a , t i o n a g r e e m e n t s w i t h .A-3 c o u n t r i e s , a n d i t i s c o n s i d e r e d t h a t 

g r e a t p o t e n t i a l e x i s t s - i n t h i s q u a r t e r f o r t h e , p r o v i s i o n o f t e c h n i c a l 

a s s i s t a n c e t o M e x i c a n e n t e r p r i s e s a n d t h e d e v e l o p m e n t o f e x i s t i n g 

a g r e e m e n t s o r n e w o n e s t h a t c o u l d b e . e s t a b l i s h e d i n t h e n e x t f e w y e a r s . 

O n l y i n t h e 1 9 6 0 s , c o n c u r r e n t l y w i t h t h e c o n s o l i d a t i o n o f t h e 

l e g a l a n d a d m i n i s t r a t i v e i n s t i t u t i o n a l i t y o f s c i e n c e a n d t e c h n o l o g y i n 

M e x i c o , w a s a d e l i b e r a t e s t a r t m a d e o n s c i e n t i f i c a n d t e c h n o l o g i c a l 

c o - o p e r a t i o n w i t h c o u n t r i e s a t e q u a l o r l o v ; e r l e v e l s ' o f e c o n o m i c a n d 

s o c i a l d e v e l o p m e n t , a n d i n t h i s m o v e m e n t L a t i n A m e r i c a h a s n a t u r a l l y 

b e e n a p r i m a r y o b j e c t o f c o n c e r n . 

P e r u . , 

T h e a d m i n i s t r a t i v e s t r u c t u r e s a n d t h e c o r r e s p o n d i n g e x p e r i e n c e 

r e l a t e e x c l u s i v e l y t o t h e r e c e p t i o n o f i n t e r n a t i o n a l c o - o p e r a t i o n i n t h e 

f i e l d o f s c i e n c e a n d t e c h n o l o g y . T h e A n d e a n G r o u p a c t i v i t i e s , i n 

p a r t i c u l a r t h o s e c o n n e c t e d w i t h t h e A n d e a n P r o g r a m m e s f o r T e c h n o l o g i c a l 

D e v e l o p m e n t , a r e p o s s i b l y t h e m o s t s i g n i f i c a n t e f f o r t a s r e g a r d s 

2 / T h i s i s a n á u t á r c h i c s e m i - p u b l i c b o d y w h i c h . f u l f i l s , a m o n g 

o t h e r f u n c t i o n s , t h o s e o f a r e s e a r c h C e n t r e , o r i e n t e d t o w a r d s 

a p p r o p r i a t e t e c h n o l o g i e s . 
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p r o v i s i o n f o r j o i n t a c t i o n d i r e c t e d t o w a r d s a s p e c i f i c p u r p o s e i n t h i s 

s p h e r e o f s c i e n c e a n d t e c h n o l o g y , i . e . , s c i e n t i f i c a n d t e c h n o l o g i c a l 

c o - o p e r a t i o n i n i t i a t i v e s » 

I n t h i s a r e a t h e r e i s n o e x p e r i e n c e w i t h t h e A f r i c a n c o u n t r i e s , 

w i t h w h i c h , m o r e o v e r , v i r t u a l l y n o t r a d e l i n k s e x i s t . H o w e v e r , s o m e 

e x p e r i m e n t s i n c o - o p e r a t i o n w i t h o t h e r c o u n t r i e s a n d a g e n c i e s i n t h e 

r e g i o n h a v e b e e n u n d e r t a k e n , s u c h a s w o r k o n a f e w h y d r o e l e c t r i c m i c r o 

p o w e r s t a t i o n s , c a r r i e d o u t j o i n t l y w i t h O L A D E a n d H a i t i , a n d s u p p o r t e d 

b y I D B , 

T r i n i d a d a n d T o b a g o 

I n T r i n i d a d a n d T o b a g o i t f a l l s t o t h e M i n i s t r y o f F o r e i g n 

A f f a i r s t o d e t e r m i n e i n t e r n a t i o n a l c o - o p e r a t i o n p o l i c y , a n d t o t h e 

I n t e r n a t i o n a l T e c h n i c a l C o - o p e r a t i o n D i v i s i o n o f t h e D e p a r t m e n t o f 

P l a n n i n g a n d D e v e l o p m e n t o f t h e M i n i s t r y o f F i n à n c e t o c o - o r d i n a t e i t s 

i m p l e m e n t a t i o n . 

N o e x p e r i e n c e i n t e c h n o l o g i c a l c o - o J > e r a t i o n w i t h A f r i c a e x i s t s . 

B u t i n t e r e s t i n g e x p e r i m e n t s i n c o - o p e r a t i o n i n t h e C a r i b b e a n a r e a h a v e 

b e e n c a r r i e d o u t b y v a r i o u s n a t i o n a l o r r e g i o n a l b o d i e s , a s i n t h e c a s e 

o f C A R I D E , a g o v e r n m e n t c e n t r e f o r t e c h n o l o g i c a l s u p p o r t o f t h e 

i n d u s t r i a l s e c t o r w h i c h o f f e r s i t s s e r v i c e s a n d e x t e n s i o n p r o g r a m m e s t o 

t h e r e s t o f t h e c o u n t r i e s m e m b e r s o f t h e C a r i b b e a n c o m m u n i t y ; t h e 

U n i v e r s i t y o f t h e W e s t I n d i e s , a r e g i o n a l s t u d y c e n t r e c h a r a c t e r i z e d b y 

a l a r g e - s c a l e i n t e r c h a n g e o f t e a c h i n g p e r s o n n e l a n d s t u d e n t s a m o n g t h e 

v a r i o u s C a r i b b e a n c o u n t r i e s ; t h e C a r i b b e a n A g r i c u l t u r a l R e s e a r c h a n d 

D e v e l o p m e n t . I n s t i t u t e ( C A E D I ) , a n a u t o n o m o u s i n s t i t u t e e s t a b l i s h e d b y 

t h e C a r i b b e a n C o m m u n i t y g o v e r n m e n t s a n d i n t e n d e d f o r t h e d e v e l o p m e n t 

o f r e s e a r c h a n d t h e e x e c u t i o n o f p r o j e c t s b e a r i n g o n t h e " a g r i c u l t u r a l 

s e c t o r ; a n d t h e C a r i b b e a n C o u n c i l f o r S c i e n c e a n d T e c h n o l o g y ( C C S T ) , 

r e c e n t l y c r e a t e d u n d e r a n a g r e e m e n t a m o n g t h e g o v e r n m e n t s m e m b e r s o f 

t h e C a r i b b e a n C o m m i t t e e f o r C o - o p e r a t i o n a n d D e v e l o p m e n t ( C C C D ) , a n 

a u x i l i a r y a g e n c y o f C E P A t . I t e n j o y s t h e s u p p o r t o f U N E S C O a n d i t s 

m i s s i o n i s t o c o - o r d i n a t e r e g i o n a l a c t i v i t i e s i n t h e a r e a o f s c i e n c e 

a n d t e c h n o l o g y , , a f t e r a p r e l i m i n a r y p h a s e o f f o r m u l a t i o n o f m o r e p r e c i s e 

o b j e c t i v e s , i d e n t i f i c a t i o n o f c o m m o n p r o b l e m s , e s t a b l i s h m e n t o f 

p r i o r i t i e s , e t c . 

C a r t a g e n a A g r e e m e n t 

U n d e r t h e C a r t a g e n a A g r e e m e n t v a r i o u s d e c i s i o n s h a v e b e e n a d o p t è d 

w i t h r e s p e c t t o s c i e n c e a n d t e c h n o l o g y w h i c h m a y b e o f g r e a t i n t e r e s t 

t o t h e A f r i c a n c o u n t r i e s b o t h o n a c c o u n t o f t h e p r i n c i p l e s a n d 

m e c h a n i s m s t h e y e s t a b l i s h a n d b e c a u s e o f t h e c o - o p e r a t i o n p o s s i b i l i t i e s 

t h e y o p e n u p . 

U n d e r D e c i s i o n 2 k y w h i c h w a s o n e o f t h e f i r s t r e l a t i n g t o s c i e n c e 

a n d t e c h n o l o g y , c o m m o n r u l e s w e r e a d o p t e d f o r t h e t r e a t m e n t o f f o r e i g n , 

i n v e s t m e n t a n d f o r t h e t r a n s f e r o f t e c h n o l o g y , w i t h t h e e s s e n t i a l a i m 

o f i m p r o v i n g t h e t e r m s o n w h i c h A n d e a n e n t e r p r i s e s ( n a t i o n a l a n d m i x e d ) 

r e c e i v e c a p i t a l a n d t e c h n o l o g y . A l g e r i a a n d N i g e r i a h a v e s h o w n 

i n t e r e s t i n t h e p r o v i s i o n s a n d m e c h a n i s m s c o m p r i s e d i n t h i s D e c i s i o n , , 

w i t h a v i e w t o t h e p o s s i b l e i n c o r p o r a t i o n o f s o m e o f t h e m i n t h e i r o w n 

l e g i s l a t i o n . T h i s m i g h t g i v e r i s e t o s p e c i f i c c o - o p e r a t i o n i n t h e 

c o - o r d i n a t i o n o f t h e n o r m s i n q u e s t i o n , i n w h i c h s e v e r a l A f r i c a n a n d 
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A n d e á n G r o u p c o u n t r i e s w o u l d p a r t i c i p a t e » I n t h i s c o n n e x i o n , i t s h o u l d 

b e r e c a l l e d t h a t Ü N C T A D a n d t h ' e A n d e a n G r o u p o r g a n i z e d a v i s i t b y 

A f r i c a n o f f i c i a l s f o r t h e p u r p o s e o f f a m i l i a r i z i n g t h e m s e l v e s w i t h t h e 

s y s t e m o f r e g i s t e r i n g i n d u s t r i a l p r o p e r t y i n t h e s u b r e g i o n . 

A n o t h e r i m p o r t a n t D e c i s i o n i s n o . w h i c h c o n t a i n s t h e b r o a d 

b a s e s f o r a s u b r e g i o n a l t e c h n o l o g i c a l p o l i c y , r e l a t i n g s p e c i f i c a l l y t o 

t h e p r o c e s s e s o f g e n e r a t i o n , i m p o r t a t i o n a n d a s s i m i l a t i o n o f t e c h n o l o g y 

a s w e l l a s t o t h e s u p p o r t t h a t s h o u l d b e g i v e n t o i n d u s t r i a l p r o g r a m m i n g . 

A m o n g t h e m a n y p r o v i s i o n s o f t h i s D e c i s i o n m a y b e s i n g l e d o u t h e r e t h o s e 

r e f e r r i n g t o t h e a i d a g g r e g a t i o n o f - " p a c k a g e s o f t e c h n o l o g y " i n o r d e r t o 

p e r m i t i d e n t i f i c a t i o n o f c e n t r a l a n d p e r i p h e r a l t e c h n o l o g i e s c o n t a i n e d 

i n i m p o r t s , s o t h a t a d i s t i n c t i o n c a n b e d r a w n b e t w e e n w h a t m u s t 

n e c e s s a r i l y b e o b t a i n e d f r o m a b r o a d a n d w h a t c o u l d b e s u p p l i e d l o c a l l y » 

O f p a r t i c u l a r i n t e r e s t , t o o , a r e t h e p r o v i s i o n s c r e a t i n g t h e A n d e a n 

T e c h n o l o g i c a l D e v e l o p m e n t P r o g r a m m e s ( P r o g r a m a s A n d i n o s d e D e s a r r o l l o 

T e c n o l ó g i c o - P A D T ) , w h i c h c o n s i s t i n a f o r m o f h o r i z o n t a l c o - o p e r a t i o n 

g e a r e d t o t h e r e s o l u t i o n o f c o m m o n p r o b l e m s t h r o u g h t h e j o i n t u s e o f 

h u m a n a n d i n f r a s t r u c t u r a l r e s o u r c e s o f t h e s u b r e g i o n . I n t h i s s e n s e , 

t h e y c a n b e r e g a r ^ d e d a s p r a c t i c a l m e c h a n i s m s f o r t h e g e n e r a t i o n o f 

t e c h n o l o g y o U p t o n o w t h o s e i n p r o c e s s o f i m p l e m e n t a t i o n r e l a t e t o 

c o p p e r m e t a l l u r g y ( D e c i s i o n s 8 6 a n d 8 7 ) , t r o p i c a l f o r e s t r e s o u r c e s 

( D e c i s i o n 8 9 ) a n d f o o d ( D e c i s i o n 1 2 6 ) , a n d o t h e r s a r e b e i n g p r e p a r e d 

w i t h r e s p e c t t o c o a l a n d t o t e c h n o l o g i e s f o r t h e r u r a l e n v i r o n m e n t . 

A l t h o u g h t h e r e h a v e b e e n a s y e t n o i n s t a n c e s o f p a r t i c i p a t i o n i n t h e s e 

P A D T b y c o u n t r i e s o t h e r t h a n t h o s e o f t h e A n d e a n G r o u p , t h e f o r m i n 

w h i c h t h e y h a v e b e e n d r a w n u p w o u l d s e e m t o l e a v e t h e w a y c l e a r f o r s u c h 

a n e v e n t u a l i t y , e s p e c i a l l y s i n c e p a r t i c i p a t i o n c a n t a k e p l a c e a t v e r y 

d i v e r s e l e v e l s . -

I I . B A C K G R O U N D M A T E R I A L F O R E C O N O M I C A N D T E C H N I C A L 

. C O - O P E R A T I O N I N G I V E N S E C T O R S 

G e n e r a l i n f o r m a t i o n i s p r e s e n t e d b e l o w o n s o m e o f t h e m a i n 

t e c h n o l o g i c a l d e v e l p p m e n t s c a r r i e d o u t i n s e l e c t e d L a t i n A m e r i c a n 

c o u n t r i e s i n c o n n e x i o n w i t h t h e s e c t o r s i n d i c a t e d i n t h e p r o j e c t , 

n a m e l y : t e c h n o l o g y f o r t h e p r o c e s s i n g , p r e s e r v a t i o n a n d s t o r a g e o f f o o d 

p r o d u c t s ; w q o d t e c h n o l o g y ; c o n s t r u c t i o n m a t e r i a l s t e c h n o l o g y ; a n d n e w 

s o u r c e s o f e n e r g y o n t h e b a s i s o f a g r i c u l t u r a l p r o d u c t s a n d w a s t e , 

, T h e i n f o r m a t i o n g i v e n i s b y n o m e a n s e x h a u s t i v e , a n d s i m p l y 

c o n s t i t u t e s a s a m p l e o f t h e a c t i v i t i e s a n d d e v e l o p m e n t s m o s t 

r e p r e s e n t a t i v e o f t e c h n o l o g i c a l w o r k ; a s a m p l e w h i c h , a p a r t f r o m i t s 

i l l u s t r a t i v e v a l u e , i s c o n s i d e r e d t o c o m p r i s e , u p t o a p o i n t , t h e 

a r e a s w i t h i n t h e s e l e c t e d s e c t o r s i n w h i c h t h e s a i d c o u n t r i e s w o u l d b e 

i n t h e b e s t p o s i t i o n t o e n t e r i n t o c o - o p e r a t i o n a g r e e m e n t s . A s a 

s u p p l e m e n t t o t h i s l i s t , i t w a s t h o u g h t d e s i r a b l e t o r e c o r d i n a n a n n e x 

s o m e i n f o r m a t i o n o n c e r t a i n i n s t i t u t i o n s r e s p o n s i b l e f o r t h e s e 

t e c h n o l o g i c a l a c t i v i t i e s o r d e v e l o p m e n t , i n v i e w o f t h e p o s s i b i l i t y t h a t 

t h e i n s t i t u t e s o r c e n t r e s c o n c e r n e d m a y p l a y a v e r y i m p b r t a n t r o l e i n 

w h a t e v e r c o - o p e r a t i o n p r o c e s s m i g h t e m e r g e a s a r e s u l t o f t h i s p r o j e c t . 

I t s e e m s l i k e l y f r o m e v e r y p o i n t o f v i e w t h a t t h e m e c h a n i s m s ' ' 
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a n d p r o p o s e d m e t h o d s f o r c a r r y i n g o u t c o - o p e r a t i o n a c t i v i t i e s i n t h e 

f i e l d s o r a r e a s i d e n t i f i e d w i l l i n v o l v e t h e a c t i v e p a r t i c i p a t i o n , i n o n e 

w a y o r a n o t h e r , o f i n s t i t u t i o n s o f t h i s t y p e . 

A p a r t f r o m t h e d e v e l o p m e n t o f t e c h n o l o g i e s o f t h e r e g i o n ' s o w n 

a n d t h e a d a p t a t i o n o f t e c h n o l o g i e s f r o m a b r o a d , t h e i n s t i t u t e s ' 

a c t i v i t i e s a r e l a r g e l y o r i e n t e d t o w a r d s a d v i s o r y . a n d t e c h n i c a l 

a s s i s t a n c e a n d s e r v i c e s t o t h e p r o d u c t i v e a c t i v i t i e s c o n c e r n e d . 

T h u s , t h e c e n t r a l e f f o r t i s a i m e d a t a c q u i r i n g a g o o d l e v e l o f 

e x p e r i e n c e a n d k n o w l e d g e o f t h e s t a t e o f t h e a r t o r k n o w - h o w i n t h e 

v a r i o u s d e v e l o p m e n t s a n d s p e c i f i c f i e l d s , s o a s t o b e i n a p o s i t i o n t o 

s u p p o r t t h e a c t i v i t i e s p r o d u c i n g g o o d s a n d s e r v i c e s . 

A . T E C H N O L O G Y I N T H E F I E L D O F F O O D A N D A G R I C U L T U R E : F O O D 

P R O C E S S I N G , P R E S E R V A T I O N A N D S T O R A G E ; P O S T - H A R V E S T 

T E C H N O L O G Y ( S P E C I F I C A L L Y P E R T A I N I N G T O T R O P I C A L 

A N D S U B - T R O P I C A L A G R I C U L T U R A L F O O D S T U F F S , 

I N C L U D I N G F I S H P R O D U C T S ) 

G e n e r a l l y s p e a k i n g , i n m o s t o f t h e L a t i n A m e r i c a n c o u n t r i e s t h e r e 

a r e a g r i c u l t u r a l r e s e a r c h p r o g r a m m e s u n d e r w h i c h , w i t h d i v e r s e d e g r e e s 

o f i n t e n s i t y a n d e f f e c t i v e n e s s a n d v a r y i n g o r i e n t a t i o n , a s t o c k o f 

s c i e n t i f i c k n o w l e d g e h a s g r a d u a l l y b e e n b u i l t - u p , d i f f e r i n g w i d e l y 

a c c o r d i n g t o t h e e c o l o g i c a l , e c o n o m i c a n d s o c i a l c o n d i t i o n s o f t h e 

c o u n t r i e s c o n c e r n e d , t h e i r i d i o s y n c r a s i e s a n d t h e i r c o n s u m e r h a b i t s . 

F a i r l y w i d e s p r e a d i n t h e r e g i o n , t o o , a r e e x t e n s i o n s e r v i c e s w h i c h 

f u l f i l , a m o n g o t h e r f u n c t i o n s , t h a t o f l i a i s o n w o r k b e t w e e n r e s e a r c h 

c e n t r e s a n d f a r m e r s a n d i n d u s t r i a l i s t s . I n t h i s c o n n e x i o n , L a t i n 

A m e r i c a p o s s e s s e s a b r o a d a n d d i v e r s i f i e d r a n g e o f k f t o w - h o w a n d 

e x p e r i e n c e w h i c h m a y p r o v e o f g r e a t i n t e r e s t t o o t h e r r e g i o n s , w i t h i n 

t h e g e n e r a l f r a m e w o r k s e t f o r t h i n t h e f o r e g o i n g p i a r a g r a p h s , i n a s m u c h 

a s t h i s i s a n a c t i v i t y l a r g e l y f o c u s i n g o n t h e a d a p t a t i o n o f t e c h n o l o g y 

w i t h a v i e w t o t e c h n i c a l a s s i s t a n c e t o u s e r s . 

I n a d d i t i o n t o t e c h n i c a l a s s i s t a n c e a c t i v i t i e s , s o m e c e n t r e s 

h a v e e n g a g e d i n d e v e l o p i n g n e w f o o d f o r m u l a s a n d p r o d u c t s , d e s i g n i n g 

a n d m a n u f a c t u r i n g c e r t a i n e q u i p m e n t f o r t h e f o o d i n d u s t r y , o r g a n i z i n g 

n u t r i t i o n a l g u i d a n c e c a m p a i g n s a n d p r o g r a m m e s , a n d p r o v i d i n g t r a i n i n g 

f o r p e r s o n n e l i n t h e f o o d a r e a . 

W i t h r e s p e c t t o n u t r i t i o n , i t s h o u l d a l s o b e p o i n t e d o u t t h a t a n 

o b j e c t o f u n i v e r s a l c o n c e r n i n t h e c o u n t r i e s ' r e s e a r c h c e n t r e s a n d 

i n s t i t u t e s i s t h e p r o m o t i o n o f p r o g r a m m e s f o r p r o c e s s i n g a n d t e s t i n g 

l o w - c o s t f o o d s t u f f s w i t h a h i g h p r o t e i n c o n t e n t w h i c h a r e a d a p t e d t o 

n a t i o n a l c o n d i t i o n s a n d n e e d s , u s e b e i n g m a d e o f l o c a l l y a v a i l a b l e 

n a t u r a l r e s o u r c e s . T h i s , o f c o u r s e , d o e s n o t i m p l y n e g l e c t o f o t h e r 

l i n e s o f t e c h n o l o g i c a l r e s e a r c h a n d d e v e l o p m e n t a i m e d a t m e e t i n g t h e 

r e q u i r e m e n t s o f t h e f o o d s e c t o r i n i t s v a r i o u s p h a s e s . 

I n f u l l a w a r e n e s s t h a t t h e i m p r o v e m e n t o f f o o d p r o d u c t i o n j s t o r a g e , 

m a r k e t i n g a n d d i s t r i b u t i o n a r e e s s e n t i a l c o n c o m i t a n t f a c t o r s - t o g e t h e r 

w i t h o t h e r s o f a d i f f e r e n t k i n d - i n r a i s i n g l e v e l s o f c o n s u m p t i o n , 

v a r i o u s n a t i o n a l a n d s u b r e g i o n s ^ l p r o g r a m m e s h a v e b e e i i d r a w n u p a n d 
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s e t i n m o t i o n , w i t h t h e o b j e c t o f t a c k l i n g o n i n t e g r a t e d a n d c o - o r d i n a t e d 

l i n e s t h e s a t i s f a c t i o n o f t h e p o p o l a t i o n ' s i n c r e a s i n g f o o d a n d 

n u t r i t i o n a l n e e d s , w h i l e a t t h e s a m e t i m e s e e k i n g t o m a x i m i z e f o o d 

p r o d u c t i o n » I n e x p e r i m e n t a t i o n o f t h i s k i n d , t o o , i t i s f e l t t h a t t h e r e 

i s a b r o a d a n d f e r t i l e t e r r a i n f o r c o l l a b o r a t i o n b e t w e e n t h e t w o , r e g i o n S i , 

T h e s e c o n d p a r t o f t h e p r e s e n t s e c t i o n g i v e s a s y n t h e s i z e d p i c t u r e o f 

c u r r e n t p l a n n i n g e f f o r t s i n s e l e c t e d c o u n t r i e s ; t h i s i n f o r m a t i o n i s 

s u p p l i e d a s a c o n t r i b u t i o n t o a c l e a r u n d e r s t a n d i n g o f t h e o v e r a l l 

f r a n i Q w o r k i n w h i c h t h e c e n t r e s o r i n s t i t u t e s m e n t i o n e d i n t h é ' f i r s t 

s e c t i o n c a r r y o n t h e i r t e c h n o l o g i c a l a c t i v i t i e s . 

1 o S p e c i f i c a c t i v i t i e s , b y c o u n t r i e s 

A r g e n t i n a . . 

T h e t e c h n o l o g i c a l a d v a n c e s i d e n t i f i e d i n A r g e n t i n a p e r t a i n m a i n l y 

t o t h e s p h e r e o f t h e N a t i o n a l I n s t i t u t e o f I n d u s t r i a l T e c h n o l o g y ' 

( I n s t i t u t o N a c i o n a l d e T e c n o l o g i a I n d u s t r i a l ^ I N T I ) , a n d i t s r e s e a r c h 

c e n t r e s , a n d t o - t h a t . o f t h e N a t i o n a l I n s t i t u t e o f A g r i c u l t u r a l 

T e c h n o l o g y ( I n s t i t u t o N a c i o n a l d e T e c n o l o g í a A g r o p e c u a r i a - I N T A ) . _ 1 / 

( a ) S i m u l t a n e o u s e x t r a c t i o n o f o i l s a n d p r o t e i n s f r o m o i l s e e d s 

A t e c h n o l o g i c a l ' i n n o v a t i o n w h i c h i s b e i n g t e s t e d a t t h e p i l o t 

p l a n t l e v e l a n d i s d e s i g n e d f o r u s e p r i m a r i l y w i t h s u n f l o w e r s e e d , b u t 

w h i c h i s a l s o a p p l i c a b l e t o g r o u n d n u t s , s o y a b e a n s , e t c . T h e f l o u r o r 

m e a l r e s u l t i n g f r o m t h e e x t r a c t i o n , c a n b e u s e d f o r h u m a n f o o d ( I N T I ) » 

( b ) E x t r u s i o n o f f l o u r , c o n c e n t r a t e s a n d p r o t e i n i s o l a t e s f r o m 

o i l s e e d s 

T e x t u r i n g t o g i v e t h e m a c o n s i s t e n c y a p p ? r o p r i a t e t o t h e i r i n t e n d e d 

u s e , b y m e a n s o f h i g h - t e m p e r a t u r e a n d s h o r t - t i m e h e a t t r e a t m e n t a n d 

s u b s e q u e n t e x p a n s i o n ( I N T I ) . 

2 / T o t h e p o s t - h a r v « s t t e c h n o l o g i e s w h i c h h a v e . b e e n d e f i n e d a s o f 

t h e g r e a t e s t i n t e r e s t f o r t h e f o o d s e c t o r , h a v e b e e n a d d e d l i k e w i s e s o m e 

t h a t a r e t y p i c a l o f . a g r i c u l t u r a l o r l i v e s t o c k p r o d u c t i o n , b e c a u s e i t i s 

f e l t t h a t t h e y h a v e c e r t a i n c h a r a c t e r i s t i c s , w h i c h m i g h t m a k e t h e m u , 

e s p e c i a l l y a p p r o p r i a t e f o r u s e i n A f r i c a n c o u n t r i e s . 

P a s t u r e m a n a g e m e n t i n s e m i - a r i d a r e a s ; t h i s t e c h n o l o g y i s b e i n g 

a p p l i e d a n d c o n s i s t s b a s i c a l l y i n t h e c o n v e r s i o n o f p a s t u r e l a n d t h a t i S ; 

u t i l i z e d v e r y l i t t l e o r n o t a t a l l i n t o m e a d o w s v ; i t h a m u c h l a r g e r 

c a r r y i n g c a p a c i t y ( I N T A ) . 

S o i l m a n a g e m e n t a n d f e r t i l i t y ; t h i s i s a m a t t e r o f e r o s i o n c o n t r o l 

t h r o u g h c u l t i v a t i o n p r a c t i c e s s u c h a s c r o p r o t a t i o n a n d n o t i l l a g e 

f a r m i n g ( I N T A ) . 

S o i l s t u d i e s ; m e t h o d o l o g i e s f o r t h e i n t e r p r e t a t i o n o f s a t e l l i t e 

i m a g e s c o n s t i t u i n g a v a l u a b l e a i d i n d e t e r m i n i n g - i n c o n j u n c t i o n w i t h t h e 

f i e l d s t u d y - w h a t i s t h e m o s t e f f i c i e n t m e t h o d o f s o i l u s e ( I N T A ) . 

H e r d m a n a g e m e n t ; a g r o u p o f t e c h n o l o g i e s r e l a t i n g t o g e n e t i c s , 

n u t r i t i o n , r e p r o d u c t i o n a n d a n i m a l s a n i t a t i o n w h i c h m i g h t b e 

t r a n s f e r a b l e , w i t h t h e n e c e s s a r y a d j u s t m e n t s a n d l i m i t a t i o n s c o n t i n g e n t 

u p o n t h e d i f f e r e n c e s i n b r e e d s o f c a t t l e a n d n a t u r a l e n v i r o n m e n t s 

( I N T A ) o 
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( c ) M e a t i n d u s t r y 

C a p a c i t y h a s b e e n d e v e l o p e d f o r a d v i s o r y a s s i s t a n c e o n p r o c e s s 

s e l e c t i o n , d e s i g n o f l a y o u t f o r e q u i p m e n t a p p r o p r i a t e t o d i f f e r e n t t y p e s 

o f p r o d u c t , d e v e l o p m e n t o f p r o d u c t f o r m u l a s , a n d p u t t i n g p l a n t s i n t o 

o p e r a t i o n , a l l t h i s i n r e l a t i o n t o s u c h l i n e s o f p r o d u c t i o n a s 

c h a r c u t e r i e , p r e s e r v e d m e a t s a n d b y - p r o d u c t s , a s w e l l a s q u a l i t y c o n t r o l 

( I N T I ) . 

( d ) C h i l l i n g a n d p r e s e r v a t i o n o f f r u i t -

I N T I h a s d e v e l o p e d a p r o c e d u r e f o r c h i l l i n g a n d m a i n t e n a n c e o f 

l o w t e m p e r a t u r e d u r i n g t h e t r a n s p o r t o f f r u i t ( a p p l e s ) f r o m t h e R i o 

N e g r o v a l l e y t o t h e p o r t s o f l o a d i n g . T h i s i s a v e r y s i m p l e p r o c e s s , 

u s i n g c a n v a s s u b j e c t e d t o s o m e f o r m o f c h e m i c a l t r e a t m e n t . 

( e ) T o m a t o c o n c e n t r a t e 

T h i s t e c h n o l o g y c o n s i s t s b a s i c a l l y i n s e p a r a t e l y c o n c e n t r a t i n g 

t h e p u l p a n d t h e j u i c e i n o r d e r t o o b t a i n p r e - p r e s e r v e r s o r p o w d e r . B y 

m i x i n g a n d h o m o g e n i z i n g t h e p r é - p r e s e r v e d j u i c e a n d p u l p i n d i f f e r e n t 

p r o p o r t i o n s a n e q u a l n u m b e r o f d i f f e r e n t t o m a t o c o n c e n t r a t e s c a n b e 

r e c o n s t i t u t e d . T h i s i n n o v a t i o n f o r m s p a r t o f a m u c h b r o a d e r d e v e l o p m e n t 

a i m e d a t i m p r o v i n g t h e e n t i r e a g r o - i n d u s t r i a l p r o c e s s i n r e s p e c t o f t h e 

p r e s e r v a t i o n o f f r u i t a n d v e g e t a b l é s a n d t h e i r a d a p t a t i o n f o r e x p o r t . 

I t a l s o i n c l u d e s t h e t r e a t m e n t o f w a s t e w a t e r f r o m t h e c a n n i n g i n d u s t r y , 

t h e r e s u l t s o f w h i c h a r e b e i n g t e s t e d a t t h e p i l o t p l a n t l e v e l ( I N T I ) . 

( f ) D a i r y i n d u s t r y . 

P r o t e i n e n r i c h m e n t t h r o u g h c o n c e n t r a t i o n o f m i l k p r o t e i n s b y 

u l t r a f i l t r a t i o n ( u n d e r w a y ^ i n t h e f r a m e w o r k o f a t é c h n i c a l a s s i s t a n c e 

a g r e e m e n t w i t h t h e F e d e r a l R e p u b l i c o f G e r m a n y ) ( I N T Í ) . 

( g ) F i s h p r o d u c t s 

W o r k h a s b e e n d o n e i n c o n n e x i o n w i t h t h e i n f l u e n c e o f s t o r a g e i n 

i c e , p r i o r t o f r e e z i n g , o n t h e f i n a l q u a l i t y o f f r o z e n h a k e ( m e r l u z a ) ; 

s i m i l a r l y , e x p e r i m e n t s h a v e b e e n c o n d u c t e d t o c o m p a r e m o i s t a n d d r y 

s a l t i n g p r o c e s s e s , a d v a n t a g e s h a v i n g b e e n f o u n d i n t h e f o r m e r . T h e r e 

a r e a l s o d e v e l o p m e n t s i n r e s p e c t o f p r e s e r v e d f i s h , t r e a t m e n t o f 

e f f l u e n t s a n d m a c h i n e a n d h a n d p r o d u c t i o n o f f i l l e t s o f h a k e ; i n t h i s " 

l a s t c a s e a m o d e l w a s p r e p a r e d t o p r o v i d e i n f o r m a t i o n o n c o m p a r a t i v e 

r a t e s o f r e t u r n ' a n d m a k e i t p o s s i b l e t o - f o r e c a s t , w h a t v o l u m e o f o u t p u t 

p l a c e s t h e a d v a n t a g e s o n t h e s i d e o f t h e o n e o r t h e o t h e r p r o c e d u r e . 

A m a c h i n e f o r c l a s s i f y i n g f i s h b y s i z e h a s b e e n d e s i g n e d a n d p a t e n t e d 

( I N T I / C I T E P ) . 

( h ) B a l a n c e d f o o d s t u f f s f o r c a t t l e 

P r i v a t e e n t e r p r i s e s h a v e d e v e l o p e d t e c h n o l o g i e s f o r u s i n g c o f f e e -

b e r r y s k i n s a n d o r a n g e p e e l f o r t h i s p u r p o s e . 

B r a z i l 

I n t h i s c o u n t r y t h e r e a r e s e v e r a l c e n t r e s a n d i n s t i t u t e s w h i c h 

c a r r y o n a w i d e r a n g e o f a c t i v i t i e s r e l a t i n g t o f o o d t e c h n o l o g y , 

o u t s t a n d i n g c a s e s i n p o i n t b e i n g t h e B r a z i l i a n A g r i c u l t u r a l R e s e a r c h 

E n t e r p r i s e ( E M B R A P A ) a n d i t s C e n t r e f o r A g r i e t a t u r a l a n d F o o d T e c h n o l o g y 

( C T A A ) a n d t h e C a m p i n a s I n s t i t u t e o f F o o d T e c h n o l o g y ( I T A L ) . 

W i t h o u t c l a i m i n g t h a t t h e l i s t i s e x h a u s t i v e , a f e w o f t h e 

t e c h n o l o g i e s d e v e l o p e d a r e p r e s e n t e d b e l o w , o r i n s o m e i n s t a n c e s 

s i m p l y a r e a s o f w o r k w h e r e a g o o d l e v e l o f t e c h n i c a l k n o w l e d g e o f t h e 

s t a t e o f t h e a r t a n d o f k n o w - h o w e x i s t s i n t h e a b o v e - m e n t i o n e d i n s t i t u t e s 
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a n d f a c i l i t a t e s t h e i r m a i n t a i n i n g p e r m a n e n t " a c t i v i t i e s i n t h e - f i e l d s o f 

t r a i n i n g a n d a d v i s o r y a s s i s t a n c e t o t h e p r o d u c t i v e s e c t o r . 

T e c h n o l o g y f o r t h e p r e s e r v a t i o n a n d i n d u s j : r i a l p r o c e s s i n g o f f r u i t 

V a r i o u s t e c h n o l o g i e s a n d s t u d i e s r e l a t i n g t o s t o r a g e a n d 

p r e s e r v a t i o n , c o n t r o l o f r i p e n i n g , p r e p a r a t i o n o f j u i c e s a n d 

c o n c e n t r a t e s , e x t r a c t i o n o f o i l s , p r e s e r v e s a n d s w e e t m e a t s , e n r i c h e d 

p r o d u c t s , b e v e r a g e s o n t h e b a s i s o f f r u i t j u i c e , e t c . , a p p l i c a b l e t o 

v a r i o u s k i n d s o f f r u i t a n d i n p a r t i c u l a r t o t r o p i c a l s p e c i e s s u c h a s 

a v o c a d o s , p i n e a p p l e s , b a n a n a s , c a s h e w n u t s , c o f f e e , B r a z i l n u t s , g u a v a s , 

m a n g o e s , p a w p a w s , p a s s i o n - f r u i t , c o c o n u t s , e t c . ( I T A L ) . 

( b ) T e c h n o l o g y f o r c e r e a l s a n d e n r i c h e d p r o d u c t s 

( i ) A w i d e v a r i e t y o f p r o d u c t s h a s b e e n d e v e l o p e d o n t h e b a s i s o f 

t h e s o y a b e a n , s u c h a s m i x t u r e s w i t h w h e a t f l o u r , m a n i o c , a n d m a i z e 

f o r m a k i n g b r e a d a n d p a s t a ; p r o t e i n i z e d b e v e r a g e s a n d e x t r a c t s ; e n r i c h e d 

d e h y d r a t e d s o u p s ; c o u m p o u n p r o d u c t s a n d f o o d f o r m u l a s f o r b a b i e s a n d 

s c h o o l c h i l d r e n ; b l e n d s w i t h v a r i o u s k i n d s o f m e a t ; i n t e g r a l a n d 

d e f a t t e d s o y a f l o u r , e t c . ( I T A L - C T A A ) . 

( i i ) M a i z e t o o h a s b e e n t h e o b j e c t o f . v a r i o u s s t u d i e s , r a n g i n g 

f r o m t e c h n i q u e s f o r p r e - c o o k i n g a n d u s e o f c o r n f l o u r f o r m a k i n g b r e a d , 

p a s t r i e s a n d p a s t a i n g e n e r a l , t o t h e m a n u f a c t u r e o f v a r i o u s d e r i v a t i v e s 

a n d c a n n e d p r o d u c t s ( I T A L ) . 

( i i i ) C a s s a v a ( m a n i o c ) i s a n o t h e r p r o d u c t t o w h i c h a g r e a t d e a l o f 

s t u d y h a s b e e n d e v o t e d , a n d p r o c e d u r e s h a v e b e e n d e v e l o p e d f o r i t s 

p r e s e r v a t i o n a n d c o n v e r s i o n i n t o p e l l e t s , f o r v a r i o u s u s e s o f i t a s 

f o o d , a n d f o r i t s u t i l i z a t i o n a s r a w m a t e r i a l f o r t h e p r o d u c t i o n o f 

e t h y l a l c o h o l a n d g l u c o s e s y r u p ( I T A L ) . 

( i v ) V a r i o u s e x p e r i m e n t s a r e a l s o a v a i l a b l e w i t h r e s p e c t t o t h e 

p r e p a r a t i o n o f f l o u r a n d m e a l a n d t h e i r a p p l i c a t i o n i n b a k e r y p r o d u c t s 

a n d p a s t a , u s e b e i n g m a d e f o r t h i s p u r p o s e o f d i f f e r e n t v a r i e t i e s o f -

w h e a t a n d s u b s t i t u t e s s u c h a s s o r g h u m , p o t a t o e s , w h i t e c o r n , s w e e t 

p o t a t o e s a n d o t h e r p r o d u c t s ( I T A L - C T A A ) . 

Í ® ) T e c h n o l o g y f o r t h e p r e s e r v a t i o n a n d i n d u s t r i a l p r o c e s s i n g o f 

m i s c e l l a n e o u s p r o d u c t s 

I t i s w o r t h w h i l e t o c a l l a t t e n t i o n t o t h e , u s e o f d r y y e a s t f o r 

f o o d p u r p o s e s a n d f o r p r o t e i n - v i t a m i n e n r i c h m e n t o f f o o d s t u f f s ; , 

m i c r o b i a l r e s i n f o r t h e m a n u f a c t u r e o f c h e e s e ; a m y l o l y t i c b a c t e r i a l 

e n z y m e s a n d f u n g i f o r t h e p r o d u c t i o n o f a l c o h o l a n d g l u c o s e s y r u p ; 

p r o c e s s i n g o f s o r g h u m , m a i z e a n d s u g a r - c a n e a l c p h o l , e t c . A l s o 

d e s e r v i n g o f s p e c i a l m e n t i o n i s a p r o c e d u r e f o r s t o r a g e i n l o w - c o s t 

a n d e a s i l y - a s s e m b l e d u n d e r g r o u n d p l a s t i c s i l o s t o t a k e s m a l l v o l u m e s , 

a p p l i c a b l e t o c e r e a l s a n d g r a i n s i n g e n e r a l ( I T A L ) . 

( d ) P r o d u c t i o n o f e s s e n t i a l o i l s o f r e a l a n d p o t e n t i a l e c o n o m i c v a l u e 

P r o d u c t i o n o f e s s e n t i a l o i l s o n t h e b a s i s o f v a r i o u s i n d u s t r i a l l y 

u n e x p l o i t e d v e g e t a b l e v a r i e t i e s ( C T A A ) . 

_ 2 / T h e t e r m s m a n i o c a n d y u c a a r e i n d i s c r i m i n a t e l y u s e d t o 

d e s i g n a t e c a s s a v a ( m a n i h o t é s c u l e n t a G r a n t z ) . . 
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( e ) O i l s , f a t s a n d p r o t e i n s f r o m g r a i n a n d o t h e r s o u r c e s 

T h e s e a r e s t u d i e s c o v e r i n g d i v e r s e v e g e t a b l e v a r i e t i e s , i n c l u d i n g 

h o g - g u m ( b a b a s s u ) , d i a ç a r a , t u c u m a p a l m o r s p i n e c l u b p a l m ( t u c u m ) , e t c . 

( C T A A ) . 

( f ) O t h e r s 

O t h e r w o r k i s o r i e n t e d i n d i f f e r e n t d i r e c t i o n s : 

( i ) C o n s i d e r a t i o n o f p r o b l e m s o f t h e a g e i n g o f d i s t i l l e d l i q u o r s , 

i n w h i c h c o n n e x i o n a n a t t e m p t i s b e i n g m a d e t o u s e d o m e s t i c a l l y -

p r o d u c e d i n s t e a d o f i m p o r t e d w o o d s ( C T A A ) ; 

( i i ) S t u d y o n t h e u t i l i z a t i o n o f t h e s w e e t p o t a t o . A p a r t f r o m t h e 

r e s e a r c h a l r e a d y m e n t i o n e d , t h i s p r o d u c t i s a l s o o f i n t e r e s t a s a 

s u b s t i t u t e f o r m a n i o c i n c a s s a v a f l o u r ( C T A A ) ; 

( i i i ) L a s t l y , a t t e n t i o n m a y b e d r a w n t o t h e e x p e r i e n c e a c c u m u l a t e d 

b y I T A L i n t h e f o l l o w i n j g r e s p e c t s : t e c h n o l o g y f o r t h e s t o r a g e , 

p r e s e r v a t i o n a n d i n d u s t r i a l p r o c e s s i n g o f m e a t a n d m i l k , a s w e l l a s o f 

v e g e t a b l e s a n d p u l s e s ; t e c h n o l o g y f o r p r e s e r v a t i o n a ! n d i n d u s t r i a l 

p r o c e s s i n g o f f i s h a n d s h e l l f i s h , s m o k i n g t e c h n i q u e s , e t c . ; r e s e a r c h i n 

a n e x p e r i m e n t a l l a b o r a t o r y i n G u a r u j a ; t e c h n o l o g i e s i n c o u r s e o f 

d e v e l o p m e n t f o r t h e u t i l i z a t i o n o f f o o d i n d u s t r y w a s t e , b o t h i n o r d e r t o 

r e d u c e p o l l u t i o n p r o b l e m s a r i d f o r r e c y c l i n g p u r p o s e s . 

C o l o m b i a 

T e c h n o l o g i c a l r e s e a r c h ' a n d d e v e l b p m e n t i n t h e f o o d s e c t o r i s 

t a c k l e d i n C o l o m b i a o n s e v e r a l f r o n t é a n d c o v e r s p r a c t i c a l l y e v e r y t h i n g 

o n t h e w a y f r o m h a r v e s t t o c o n s u m e r . S e v e r a l i n s t i t u t i o n s a r e 

p a r t i c u l a r l y a c t i v e i n t h i s f i e l d , a m o n g w h i c h t h e f o l l o w i n g a r e w o r t h y 

o f m e n t i o n : t h e T e c h n o l o g i c a l R e s e a r c h I n s t i t u t e ( I n s t i t u t o d e 

I n v e s t i g a c i o n e s T e c n o l ó g i c a s - Í I T ) , t h e C e n t r o L a s G a v i o t a s , t h e 

C o l o m b i a n A g r i c u l t u r a l I n s t i t u t e ( I n s t i t u t o C o l o m b i a n o A g r o p e c u a r i o -

I C A ) a n d t h e I n t e r n a c i o n a l C e n t r e f o r T r o p i c a l A g r i c u l t u r e ( C e n t r o 

I n t e r n a c i o n a l d e A g r i c u l t u r a l T r o p i c a l - C I A T ) , s i t u a t e d c l o s e t o t h e 

t o w n o f P a l m i r a , 

( a ) V e g e t a b l e p r o t e i n s - : 

A w i d e v a r i e t y o f r e s e a r c h i s u n d e r w a y . o n n e w s o u r c e s o f . 

v e g e t a b l e p r o t e i n s a n d o n t h e a p p l i c a t i o n o f i n d u s t r i a l p r o c e s s i n g 

t e c h n i q u e s f o r t h e i m p r o v e m e n t o f t h e i r q u a l i t y a n d t h e i r u t i l i z a t i o n 

i n b l e n d s w i t h v a r i o u s f o o d s , 

( i ) T h e g r e a t e s t p r o g r e s s h a s b e e n m a d e i n b l e n d s w i t h m e a t , i n 

o r d e r t o r e d u c e i t s c o s t s . T h e e x p e r i m e n t a l p h a s e w a s c a r r i e d o u t 

w i t h i n t h e f r a m e w o r k o f a n O A S p r o j e c t , a n d d e m o n s t r a t e d t h e 

f e a s i b i l i t y o f m i x i n g u p t o 3 0 % o f v e g e t a i b l e p r o t e i n w i t h m e a t , t e x t u r e d 

a s s a u B a g e s . T h i s t e c h n i q u e i s a p p l i e d a t t h e i n d u s t r i a l l e v e l , b u t 

w o r k i s c o n t i n u i n g w i t h a v i e w t o t h e e s t a b l i s h m e n t o f n o r m s f o r 

d e l i m i t i n g p r o p o r t i o n s a n d t y p e s o f p r o t e i n s t h a t c a n b e u s e d , m i n i m u m 

l e v e l s o f a n i m a l p r o t e i n , a n d i t s m i c r o b i o l o g i c a l q u a l i t y ; 

1 / T e c h n o l o g y f o r s t a r c h e s , p r o t e i n s a n d l i p i d s . O A S M u l t i n a t i o n a l 

P r o g r a m m e o n F o o d t e c h n o l o ' g y ( I C A I T I , U n i v e r s i d a d L a M o l i n i a , I T A L , 

I M I T a n d I I T ) . 
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( i i ) O n e o f t h e a n s w e r s t o t h e p r o b l e m o f m i l k s h p r t f a l l s h a s 

c o n s i s t e d i n d e v e l o p i n g b l e n d s w i t h v e g e t a b l e p r o d u c t s t o e n s u r e a 

b i o l o g i c a l v a l u e a d e q u a t e i n p r o t e i n s . A t e c h n o l o g y h a s a l s o b e e n 

d e v e l o p e d f o r o b t a i n i n g a m i l k p o i ^ d e r t h a t c o n t a i n s s o l u b l e s o y a b e a n 

p r o t e i n s . T h e p o s s i b i l i t y o f a d d i n g t h e s e s o l u b l e o r i s o l a t e d s o y a 

p r o t e i n s t o m i l k i s o n l y i n t h e p r e l i m i n a r y e x p e r i m e n t a l p h a s e a n d i t 

w i l l b e n e c e s s a r y t o c o m p l e t e c e r t a i n a c c e p t a b i l i t y - s t u d i e s , d e s i g n t h e 

m i x e r p l a n t s a n d e v a l u a t e t h e p o s s i b i l i t y o f u s i n g o t h e r p r o t e i n 

i s o l a t e s . I t s h o u l d b e p o i n t e d o u t h e r e t h a t a C o l o m b i a n t e c h n o l o g y 

r e l a t i n g t o s o l u b l e s o y a p r o t e i n s u s e d i n i n d u s t r i a l p r o d u c t i o n o f f i n a ú L 

c o n s u m e r g o o d s o r i n t e r m e d i a t e p r o d u c t s a n d f o r c o m p o u n d s w i t h o t h e r 

i n g r e d i e n t s i s b e i n g a p p l i e d i n o t h e r c o u n t r i e s o f t h e r e g i o n ; 

( i i i ) C o n s i d e r a b l e p r o g r e s e i s , b e i n g . J i à d e b o t h a t . t h e l a b o r a t p r y a n d 

a t t h e m a r k e t l e v e l i n t h e p r o d u c t i o n o f m i x t u r e s o f c e r e a l s w i t h 

v e g e t a b l e p r o t e i n s a n d t h e i r e n r i c h m e n t w i t h m i n e r a l s a n d v i t a m i n s ! 

( i v ) C o n s i d e r a t i o n h a s b e e n g i v e n t o t h e p o s s i b i l i t y o f e n r i c h i n g 

o t h e r f o o d s b e s i d e s c e r e a l s , s u c h a s y u c a o r m a n i o c s t a r c h a n d f l o u r , 

b a n a n a s , a n d s u g a r o r s w e e t e n e d p r o d u c t s ( u n r e f i n e d s u g a r , f r u i t j u i c e s , 

e t C o ) o Y u c a s t a r c h i s t h e t y p e t o w h i c h m o s t s t u d y h a s b e e n d e v o t e d , 

b u t w h a t i s s t i l l p e n d i n g i s t h e i m p r o v e m e n t o f t h e d r y i n g p r o c e s s , 

e i t h e r b y t r a d i t i o n a l m e t h o d s o r b y m e a n s o f s o l a r e n e r g y , w h i c h i s 

a l s o a p p l i c a b l e t o é t a r c h o b t a i n e d f r o m o t h e r s p e c i e s n o t a t p r e s e n t 

m a r k e t e d . 

I n i t s t u r n C I A T h a s a c c u m u l a t e d a g r e a t d e a l o f e x p e r i e n c e i n 

t e c h n o l o g i c a l d e v e l o p m e n t s c o n n e c t e d w i t h t h e u t i l i z a t i o n o f y u c a 

( c a s s a v a ) . 

( b ) C o m p o u n d f l o u r s f o r b r e a d a n d p a s t a 

M u c h o f t h e a v a i l a b l e - e x p e r i e n c e w a s a c q u i r e d i n t h e e x e c u t i o n o f 

a r e s e a r c h p r o j e c t w h o s e e s s e n t i a l o b j e c t i v e tos t o f i n d w a y s o f 

r e p l a c i n g w h e a t - á l m ò è t e n t i r e l y i m p o r t e d - b y C o l o m b i a n r a w m a t e r i a l s . 

I t h a s b e e n e s t a b l i s h e d t h a t u p t o 3 0 % o f s o y a b e a n a n d r i c e c a n b e 

s u b s t i t u t e d f o r w h e a t i n t h e m a n u f a c t u r e o f b a k e r y p r o d u c t s . A n o t h e r 

p o s s i b i l i t y t h a t h a s b e e n c h e c k e d i s t h a t o f u s i n g s o y a f l o u r w i t h o u t „ 

d e f a t t i n g i t , w h i c h h a s t h e g r e a t a d v a n t a g e t h a t a g o o d - q u a l i t y f l o u r 

o f t h i s t y p e c a n b e p r e p a r e d b y m e a n s o f a v e r y s i m p l e p r o c e s s . ' I n " 

p a s t a i t h a s b e e n s h ò i m t h a t i n t h e c a s e ò f m a i z e o r r i c e f l o u r a 

h i g h e r p r o p o r t i o n - e v e n u p t o a s m u c h a s 7 3 % - c a n b e s u b s t i t u t e d f o r 

w h e a t . I f t h i s i s d o n e s i m u l t a n e o u s l y w i t h s o y a b e a n f l o u r , f o o d s o f 

b e t t e r n u t r i t i o n a l q u a l i t y a r e o b t a i n e d , w i t h a h i g h p r o t e i n c o n t e n t . 

R e s e a r c h i n t h i s f i e l d , i s c o n t i n u i n g w i t h e x p e r i m e n t s i n o t h e r e c o n o m i c 

a n d n u t r i t i o n a l l y a c c e p t a b l e f o o d s , t h e m a x i m u m p o s s i b l e l e v e l s f o r 

s u b s t i t u t i o n o f o t h e r p r o d u c t s f o r w h e a t b e i n g e s t a b l i s h e d i n r e l a t i o n 

t o t h e f i n a l u s é o f t h e p r o d u c t , e t c . ( I I T ) . 

( c ) O i l s e e d s 

R e s e a r c h is b e i n g c o n d u c t e d , m a i n l y i n t h e p r i v a t e s e c t o r , o n t h e 

A f r i c a n P a l m ( E l a e i s g u i n e n s i s ) , i n v i e w o f i t s u s e f u l n e s s i n t h e 

p r o d u c t i o n o f e d i b l e o i l . A p o i n t w o r t h n o t i n g i n t h i s c o n n e x i o n i s t h e 

r e c e n t c r e a t i o n ò f a n ' i n t e r n a t i o n a l n e t w o r k o f i n s t i t u t i o n s r e s p o n s i b l e 

f o r e x p e r i m e n t a l r e s e a r c h a n d d e v e l o p m e n t a c t i v i t i e s i n r e l a t i o n t o 

t h i s p r o d u c t . 
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( d ) U n r e f i n e d s u g a r i n b l o c k s ( p a n e l a ) 

S t u d i e s a r e b e i n g c a r r i e d o u t , c h i e f l y i n t h e f i e l d o f m e c h a n i c a l 

e n g i n e e r i n g , w i t h a v i e w t o i m p r o v i n g t h e y i e l d o f s u g a r - m i l l s a n d o f 

t h e m e t h o d s t r a d i t i o n a l l y u s e d b y a r t i s a n i n d u s t r y iii p r o c e s s i n g t h i s 

p r o d u c t , w h i c h i s o f g r e a t i m p o r t a n c e a b o v e a l l i n t h e l o w e r p o p u l a t i o n 

s t r a t a ( I I T , I C A ) , 

( e ) S e m i - p r o c e s s e d b a n a n a p r o d u c t s 

S t u d i e s a n d e x p e r i m e n t s a r e u n d e r w a y i n c o n n e x i o n w i t h t h e 

p r o c e s s i n g o f t h e s e p r o d u c t s i n o r d e r t o p r e s e r v e t h e m f o r r e a s o n a b l e 

p e r i o d s a n d p u t t h e m o n t h e m a r k e t , e v e r y a t t e m p t b e i n g m a d e t o 

m a i n t a i n t h e t r a d i t i o n a l f o r m s i n w h i c h t h e y a r e p r e s e n t e d f o r 

c o n s u m p t i o n ( I I T ) . 

( f ) S t o r a g e a n d t r a n s p o r t o f f r u i t , v e g e t a b l e s a n d t u b e r s 

I n v i e w o f t h e h i g h i n c i d e n c e o f p o s t - h a r v e s t l o s s e s , I I T h a s 

d e s i g n e d w o o d e n c r a t e s a d a p t a b l e t o e a c h t y p e o f f r u i t o r s i m i l a r 

p r o d u c t ( p o t a t o e s , y u c a ) . T h e c r a t e s c a n b e d i s m a n t l e d a n d u s e d u p t o 

8 o r 1 0 t i m e s o v e r . T e c h n o l o g i e s h a v e a l s o b e e n d e v e l o p e d f o r t h e 

p r e s e r v a t i o n o f t r o p i c a l f r u i t , c o n v e r t e d i n t o p u l p o r j u i c e , f o r 

p e r i o d s o f s i x m o n t h s t o t w o y e a r s * T h i s p r o c e d u r e i s b e g i n n i n g t o b e 

u s e d o n a n i n d u s t r i a l s c a l e , h a l f t h e p r o c e s s i n g b e i n g d o n e i n t h e 

p r o d u c t i o n a r e a ( I I T , I C A ) ' » T h e C e n t r o L a s G a v i o t a s h a s d e v i s e d a 

t e c h n i q u e f o r s t o r i n g y u c a w i t h a v i e w t o i t s s u b s e q u e n t u s e a s f o o d o r 

f o r d e x t r i n , s i n c e i t i s a p r o d u c t t h a t d e t e r i o r a t e s a f t e r 'fS h o u r s . 

( g ) F i s h i n d u s t r y 

P r o g r e s s i s b a r e l y i n c i p i e n t , a n d w h a t h a s b e e n a c h i e v e d i s 

c o n f i n e d t o r e l a t i v e l y s m a l l p r o j e c t s s p o n s o r e d b y C O L C I E N C I A S , w h i c h 

h a v e m a d e i t p o s s i b l e t o t e c h n i c a l i z e l o w - c o s t m e t h o d s f o r t h e 

p r e s e r v a t i o n o f f i s h b y s a l t i n g a n d s u n - ^ - d r y i n g , w h i l e " a t t h e s a m é t i m e 

t h e m i c r o b i o l o g i c a l q u a l i t y o f t h e p r o d u c t h a s s u b s t a n t i a l l y i m p r o v e d . 

A s t a r t h a s b e e n m a d e o n w o r k i n c o n n e x i o n w i t h t h e u t i l i z a t i o n o f 

m o r r a l l a ( f i s h r e s i d u e s , o f n o v a l u e ) ( I I T a n d U n i v e r s i d a d d e M a g d a l e n a ) 

a n d w i t h t e c h n i c a l i z e d b r e e d i n g o f f i s h i n t a n k s . 

P e r u - • • • 

T h e U n i v e r s i d a d N a c i o n a l A g r a r i a . , a n d t h e N a t i o n a l I n s t i t u t e o f 

A g r o - I n d u s t r i a l D e v e l o p m e n t ( I n s t i t u t o N a c i o n a l d e D e s a r r o l l o 

A g r o i n d u s t r i a l - I N D A ) , t h i s - l a t t e r .a d e p e n d e n c y o f t h e M i n i s t r y o f 

F o o d a n d A g r i c u l t u r e , h a v e p l a y e d a p a r t i c u l a r l y a c t i v e p a r t i n t h e ; 

d e v e l o p m e n t o f . t e c h n o l o g i e s i n t h e s p h e r e o f f o o d . T h e f o l l o w i n g a r e 

t h e m o s t o u t s t a n d i n g c a s e s i n p o i n t : 

( a ) O b t a i n i n g o f p r o t e i n c o n c e n t r a t e s o n t h e b a s i s o f b a k e r ' s y e a s t 

T h e a i m w a s t o o b t a i n a p r o t e i n c o n c e n t r a t e w i t h a f l a v o u r s i m i l a r 

t o t h a t o f m e a t e x t r a c t . O p t i m u m c o n d i t i o n s f o r t h e a u t o l y s i s o f 

b a k e r ' s y e a s t w e r e d e t e r m i n e d , a n d s o l u b l e p r o t e i n s w e r e i s o l a t e d b y 

c e n t r i f u g a l p r o c e s s e s . T h e c o n c l u s i o n w a s r e a c h e d t h a t i t w a s f e a s i b l e 

t o o b t a i n a p r o t e i n c o n c e n t r a t e w i t h a g r e e a b l e o r g a n o l e p t i c 

c h a r a c t e r i s t i c s ( s m e l l , c o l o u r , t a s t e ) ( I N D A ) . 

( b ) R e p l a c e m e n t o f w h e a t f l o u r b y s u b s t i t u t e s 

S t u d i e s w e r e c a r r i e d o u t o n b r e a d m a k i n g o n t h e b a s i s o f v a r i o u s 

m i x t u r e s o f w h e a t f l o u r w i t h y u c a f l o u r , a n d t h e c o n c l u s i o n w a s r e a c h e d 

t h a t i t i s f e a s i b l e t o i n c o r p o r a t e t h e l a t t e r u p t o a m a x i m u m o f 1 0 ^ . 
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R e s e a r c h h a s a l s o b e e n e x t e n d e d t o t h e p o s s i b i l i t y o f u s i n g f l o u r m a d e 

f r o m s o y a a n d f r o m a n a n n u a l p l a n t c a l l e d q u i n a . I n t h e c a s e o f s o y a , 

i t w a s f o u n d t h a t a s m u c h a s ^ 0 % c a n b e u s e d , w h o l e a n d d e f a t t e d ( I N D A ) . 

( c ) C o l d s t o r a g e o f f r u i t a n d v e g e t a b l . e s 

T h e e x p e r i m e n t s w e r e c o n d u c t e d w i t h m a n g o e s a n d w i t h l e m o n s a n d 

o n i o n S o T h e r e s u l t s v a r i e d a c c o r d i n g t o T r f h e t h e r f u n g i c i d e p o l y e t h y l e n e 

b a g s a n d s o l u t i o n s w i t h s p e c i f i c s u s p e n s i o n s w e r e ' o r w e r e n o t u s e d , i n 

c e r t a i n c o n d i t i o n s o f t i m e a n d t e m p e r a t u r e " ( I N D A ) . 

( d ) Y u c a f l o u r 

T h e f e a s i b i l i t y s t u i d y m a d e b y I N D A s e e k s t o d e m o n s t r a t e t h e 

p o s s i b i l i t y o f e x p l o i t i n g t h e p r o d u c t i o n p ó t i e h t i a l o f y u c a i n a s p e c i f i c 

a r e a , a n d c o n s i d e r a t i o n w a s g i v e n t o t h e i d e a o f a s s i g n i n g a r e a s 

e x c l u s i v e l y t o t h i s c r o p . T h e i n d u s t r i a l p l a n t w o u l d a l s o h a v e a n 

a g r i c u l t u r a l d e p a r t m e n t t o p r o v i d e t e c h n i c a l a n d f i n a n c i a l a s s i s t a n c e 

t o t h e p a r t i c i p a t i n g a g r a r i a n c o - o p e r a t i v e s ( I N D A ) . 

( e ) O b t a i n i n g m i l k s u b s t i t u t e s o n ^ t h e b a s i s o f s o y a b e a n 

R e s e a r c h h a s c o n s i s t e d i n t h e p r e p a r a t i o n o f s o y a b e v e r a g e s b a s e d 

o n i n t e g r a l f l o u r , i n c l u d i n g b o t t l i n g , s t e r i l i z a t i o n a n d s t o r a g e . . 

D u r i n g c o l d s t o r a g e t h e s o y â b e v e r a g e b e h a v e s s i m i l a r l y t o c o w s ' m i l k , 

a n d t h e r e s u l t s o f t e s t s o f a c c e p t a b i l i t y t o t h e p u b l i c h a v e b e e n 

p o s i t i v e . ^ 

( f ) P o t a t o f l o u r p r o c e s s i n g p l a n t 

S t u d y h a v e b e e n d e v o t e d t o t h e f e a s i b i l i t y o f i n d u s t r i a l 

p r o c e s s i n g o f p a r t o f t h e p o t a t o o u t p u t i n t h e f o r m o f f l o u r , a s a 

s u b s t i t u t e f o r w h e a t f l o u r i n b a k e r y p r o d u c t s , p a s t a , b i s c u i t s , e t c . 

P e r u i s t h e h o s t c o u n t r y t o t h e I n t e r n a t i o n a l P o t a t o C e n t r e , w h i c h h a s 

g a r n e r e d a c - o h s i d e r a b l e a m o u n t o f e x p e r i e n c e i n d e v e l o p i n g p o t a t o 

t e c h n o l o g i e s . ' ' . 

( g ) O i l s é e d á . , j .4 . 

W i t h r e s p e c t t o o i l s e e d s , s p e c i a l m e n t i o n s h o u l d b e m a d e o f t h e 

r e s e a r c h t h a t i s b e i n g c o n d u c t e d b y t h e m i x e d e n t e r p r i s e E M D E P A L M A , o n 

t h e u t i l i z a t i o n o f t h e A f r i c a n p a l m ( E l a e i s G u i n e n s i s ) . 

M e x i c o 

T h e d e v é l o p m e n t o f f o o d t e c h n o l o g i e s f o r t h e p o s t - h a r v e s t s t a g e s 

i s t o b e f o u n d i n d i f f e r e n t i n s t i t u t e s , o u t s t a n d i n g a m o n g w h i c h a r e t h e 

N a t i b n a l L a b o r a t o r i e s f o r I n d u s t r i a l ' D e v e l o p m e n t ( L a b o r a t o r i o s 

N a c i o n a l e s d e F o m e n t o I n d u s t r i a l - L A N F I ) a f a d t h e C e n t r e f o r 

T e c h n o l o g i c a l R e s e a r c h a n d A s s i s t a n c e o f t h e S t a t e o f C h i h u a h u a ( C e n t r o ' 

d e I n v e s t i g a c i o n e s y A s i s t e n c i a T e c n o l ó g i c a d e l E s t a d o d e C h i h u a h u a -

C I A T E C H ) . 

( a ) N a t i o n a l I n d u s t r i a l D e v e l o p m e n t L a b o r a t o r i e s ( L a b o r a t o r i o s 

N a c i o n a l e s d e F o m e n t o I n d u s t r i a l - L A N F I ) 

H e r e w o r k i s d i r e c t e d t o w a r d s e v e r y t h i n g t h a t m a y r e p r e s e n t 

p a c k i n g a n d p a c k a g i n g p r o b l e m s , a n d t h e r e a r e v a r i o u s s p e c i f i c p r o j e c t s 

a n d p r o g r a m m e s f o r e a c h o f t h e i t e m s m e n t i o n e d , r a n g i n g f r o m " 

s t a n d a r d i z a t i o n t o t h e d e v e l o p m e n t o f s p e c i f i c p r o t o t y p e s . L A N F I p u r s u e s 

t w o b a s i c l i n e s o f r e s e a r c h ; o n t h e o n e h a n d , f o o d t e c h n o l o g y a n d , o h 

t h e o t h e r , t e c h n o l o g i e s f o r c h e m i c a l p r o d u c t s . I n e a c h i n s t a n c e i t 

c o n c e r n s i t s e l f w i t h p r o b l e m s o f i n d u s t r i a l r a w raaterisú., p r o c e s s i n g , 

p r e s e r v a t i o n , c o n t a i n e r s a n d p a c k a g i n g , t r a n s p o r t , s t o r a g e a n d 

d i s t r i b u t i o n , s o a s t o o b t a i n a f i n i s h e d p r o d u c t . T h e d e v e l o p m e n t o f 
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c o n t a i n e r s a n d p a c k a g i n g m a t e r i a l s c o n s t i t u t e s t h e m o s t i m p o r t a n t f i e l d 

o f r e s e a r c h , s i n c e i n o n e w a y o r a n o t h e r t h i s i s t h e p o i n t o f l i a i s o n 

b e t w e e n t h e t w o a r e a s o f w o . r k i n d i c a t e d ; i . e . , f o o d a n d c h e m i c a l s . 

L A N F I h a s r e c e n t l y b e e n r e s t r u c t u r e d , a n d o t h e r e l e m e n t s a n d o t h e r 

i n s t i t u t e s h a v e b e e n i n c o r p o r a t e d . 1 1 : 6 d e v e l o p m e n t o b j e c t i v e s f o r 1 9 8 1 

a r e a s f o l l o w s : ( i ) t o c o n s o l i d a t e t h e v a r i o u s s t a g e s o f p u t t i n g i n t o 

c o n t a i n e r s a n d p a c k a g i n g , m a i n l y w i t h a p p l i c a t i o n t o f o o d a n d c h e m i c a l s ; 

( i i ) t o s t r e n g t h e n l a b o r a t o r i e s a n d p i l o t p l a n t s c o n c e r n e d w i t h f o o d 

t e c h n o l o g y a n d e x e c u t e p r o j e c t s i n c o n f o r m i t y w i t h t h e s t r a t e g i e s o f 

t h e M e x i c a n n u t r i t i o n a l s y s t e m ( S i s t e m a A l i m e n t a r i o M e x i c a n o ( S A M ) ) ; 

( i i i ) t o c o n s o l i d a t e t h e c h e m i c a l s a r e a s , p a r t i c u l a r l y i n t h e c a s e o f 

c h e m i c a l a n d p h a r m a c e u t i c a l p r o d u c t s , a n d t o s t r e n g t h e n i n d u s t r i a l 

f e r m e n t a t i o n l a b o r a t o r i e s a n d p i l o t p l a n t s . 

L A N F I p r o v i d e s s e r v i c e s t o s o m e 3 0 0 M e x i c a n i n s t i t u t i o n s , t h e b u l k 

o f t h e m - a b o u t 8 0 % " b e i n g e x t e n d e d , t o s m a l l a n d m e d i u m - s i z e d e n t e r p r i s e s . 

C e n t r e f o r T e c h n o l o g i c a l R e s e a r c h a n d A s s i s t a n c e o f t h e S t a t e o f 

C h i h u a h u a ( C e n t r o d e I n v e s t í g à c i o n é s y A s i s t e n c i a T e c n o l ó g i c a d e l 

E s t a d o d e C h i h u a h u a ' - C I A T E C . H ) ~ ~ ~ 

F r o m t h e t i m e o f i t s c r e a t i o n t o t h e p r e s e n t d a t e , t h e C e n t r e h a s 

f o c u s s e d i t s a t t e n t i o n o n a p p l i e d r e s e a r c h i n t h e a r e a o f f o o d 

t e c h n o l o g y a n d , i n p a r t i c u l a r , o n t h e d e v e l o p m e n t o f n e w l o w - c o s t f o o d 

p r o d u c t s o f h i g h n u t r i t i o n a l v a l u e , b a s e d o n g r a i n s a n d c e r e a l s s u c h a s 

s o y a b e a n , o a t s , m a i z e , w h e a t , e t c . 

A s r e g a r d s t h e e : 6 t a b l i ; s h m e n t o f i n d u s t r i a l p l a n t s , C I A T E C H i s 

q u a l i f i e d t o c a r r y o u t e v e r y p h a s e o f t h e w o r k , f r o m t h e t e c h n i c a l a n d 

e c o n o m i c f e a s i b i l i t y ¡ s t u d i e s t o t h e d e v e l o p m e n t o f m a n u f a c t u r i n g 

t e c h n o l o g y a n d p r o c e s s e s , , b a s i c , a n d . . s p e c i a l i z e d e n g i n e e r i n g , p u r c h a s e 

o f m a c h i n e r y a n d e q u i p m e n t , s u p e r v i s i o n o f t h e c o n s t r u c t i o n o f p l a n t s , 

p r o m o t i o n f o r t h e p u r p o s e o f f o r m i n g a s s o c i a t i o n s a n d s u p e r v i s i o n ' o f 

e n t r y i n t o o p e r a t i o n . , : . , . 

. I n a d d i t i o n , t h e C e n t r e , h a s , e n g a g e d i n t h e d e v e l o p m e n t o f n e w f o o d 

f o r m u l a s a n d p r o d u c t s , ; t h e d e s i g n a n d m a n u f a c t u r e o f c e r t a i n e q u i p m e n t 

f o r t h e f o o d i n d u s t r y , o r g a n i s a t i o n o f c a m p a i g n s a n d p r o g r a m m e s o f 

g u i d a n c e o n a s p e c t s o f n u t r i t i o n , a n d t r a i n i n g o f p e r s o n n e l i n t h e f o o d -

s t u f f s a r e a . 

C u r r e n t l y C I A T E C H h a s a l i n e o f r e s e a r c h a n d o t h e r w o r k o n s o y a , 

c o c o n u t o i l a n d p o w d e r e d m i l k . I t s p r i n c i p a l a r e a s o f w o r k h a v e b e e n 

t h r e e i n n u m b e r : - , ( i ) i n d u s t r i a l p r o c e s s i n g o f s o y a f o r h u m a n c o n s u m p t i o n ; 

( i i ) c o o k i n g o f g r a i n s b y t h e e x t r u s i o n m e t h o d ; a n d ( i i i ) b e v e r a g e s w i t h 

a n i n t e g r a l s o y a b a s i s , 

( c ) F i s h i n g i n d u s t r y 

A s r e g a r d s t e c h n o l o g i c a l r e s e a r c h a n d d e v e l o p m e n t f o r t h e f i s h i n g 

i n d u s t r y , a n d i n a c c o r d a n c e w i t h t h e g u i d e l i n e s l a i d d o w n b y t h e 

N a t i o n a l S c i e n c e a n d T e c h n o l o g y P r o g r a m m e ( P r o g r a m a N a c i o n a l d e C i e n c i a 

y T e c n o l o g í a - P N C T ) , t h i s w o r k d s e s s e n t i a l l y g e a r e d t o t h e e v a l u a t i o n 

o f r e s o u r c e s ( f i s h , s h r i m p s , c l a m s a n d o y s t e r s ) , b i o l o g i c a l r e s e a r c h o n 

m a r i n e s p e c i e s , l o c a t i o n o f e x p l o i t a t i o n a r e a s , a n d e x p e r i m e n t a l a n d 

e x p l o r a t o r y f i s h i n g w i t h a v i e w t o t h e d e v e l o p m e n t o f f i s h i n g t e c h n i q u e s 

a n d , e s s e n t i a l l y , t o e s t a b l i s h i n g f i s h i n g v i l l a g e s a n d s t u d y i n g 

e c o l o g i c a l p r o b l e m s r e l a t i n g t o b o t h i n l a n d w a t e r w a y s a n d m a r i t i m e 

d e v e l o p m e n t a n d p o l l u t i o n . ; 
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T r i n i d a d a n d T o b a g o 

I n t h e f i e l d , o f f o o d t e c h n o l o g y , n o s p e c i f i c r e s e a r c h a c t i v i t i e s 

w e r e d e t e c t e d i n t h í V c o u ñ f r y f o r i n c l u s i o n i n t h e p r e s e n t r e p o r t . 

I t s h o u l d b e m e n t i o n e d , h o w e v e r , t h a t a c t i v i t i e s i n t h i s f i e l d a r e 

c a r r i e d o u t t h r o u g h a s u b r e g i o n a l a g e n c y , t h e C a r i b b e a n A g r i c u l t u r a l 

R e s e a r c h a n d D e v e l o p m e n t I n s t i t u t e ( Ç A R D I ) . 

A s i t s n a m e s u g g e s t s , t h e a c t i v i t i e s o f t h e I n s t i t u t e a r e 

b a s i c a l l y o r i e n t e d t o w a r d s a g r i c u l t u r a l p r o b l e m s ; t h o s e r e l a t i n g t o t h e 

p h a s e s o f p r o c e s s i n g a n d p r e s e r v a t i o n o f a g r i c u l t u r a l p r o d u c t s , h o w e v e r , 

f o r m p a r t o f i t s f i e l d o f . i n t e r e s t , a n d h e r e i t w o u l d b e p o s s i b l e t o 

e s t a b l i s h c o - o p e r a t i o n l i n k s w i t h - A f r i c a . 

2 o D e v e l o p m e n t o f f o o d t e c h n o l o g y i n i t s s t r a t e g i c c a p a c i t y 

S o m e b a c k g r o u n d d a t a c o l l e c t e d i n t h e f i e l d w i t h r e s p e c t t o t h e 

m o s t i m p o r t a n t p l a n s , w h i c h d i r e c t l y o r i n d i r e c t l y a f f e c t t h e 

d e v e l o p m e n t o f t h e s e c t o r , a r e p r e s e n t e d b e l o w » ; 

B r a z i l •• ' 

T h e r e a r e s e v e r a l c e n t r e s a n d i n s t i t u t e s i n B r a z i l w h i c h c a r r y o n 

a w i d e v a r i e t y o f a c t i v i t i e s i n t h e f i e l d o f f o o d t e c h n o l o g y . T h u s , a 

c e n s u s t e i k e n i n 1 9 7 8 , o n t h e o c c a s i o n o f t h e f o r m u l a t i o n o f t h e I I I B a s i c 

P l a n f o r S c i e n t i f i c a n d T e c h n o l o g i c a l D e v e l o p m e n t ( P D B C T ) , 3 7 i n s t i t u t i o n s 

w i t h k O O s p e c i a l i s t s w e r e e n u m e r a t e d , w h o s e p r o g r a m m i n g i n c l u d e s r e s e a r c h 

i n t h e f i e l d o f f o o d - s c i e n c e a n d t e c h n o l o g y . I n m o s t c a s e s t h e 

a c t i v i t i e s c o n c e r n e d c o n s i s t i n a d a p t a t i o n s o f t e c h n o l o g y a n d i n s u p p o r t 

f o r a g r o - i n d u s t r i a l p r o d u c t i o n . 

I n o r d e r t o C o - o r d i n a t e a c t i o n , i n t h i s f i e l d , a n a t i o n a l p r o g r a m m e 

o f a g r o - i n d u s t r i a l r e s e a r c h o n f o o d ( P N T A A ) w a s s e t u p u n d e r t h e 

d i r e c t i o n o f E M B R A P A , t o w h i c h r e f e r e n c e h a s a l r e a d y b e e n m a d e , a n d t h e 

C e n t r e f o r A g r i c u l t u r a l a n d F o o d T e c h n o l o g y ( C T A A ) ,. w i t h t h e a c t i v e 

p a r t i c i p a t i o n o f I T A r L , a l s o , m e n t i o n e d a b o y e , t h e A g r i c u l t u r a l ' R e s e a r c h 

E n t e r p r i s e o f t h e S t a t e o,f. R i o - d e J a n e i r o , ( P E S A G R O ) a n d t h e U n i v e r s i d a d 

F e d e r a l d e V i ç o s a ( D F V ) , i n t h e S t a t e o f M i i i a s ( í e r a i s , 

P N T A A , i n a c c o r d a n c e w i t h . . t h e g u i d e l i n e s l a i d d o w n i n t h e I I I 

P B D C T , s h o u l d d i r e c t i t s a c t i v i t i e s t o w a r d s t h e f o l l o w i n g e n d s : 

( i ) i n c r e a s i n g k n o w l e d g e o f t h e n u t r i t i v e v a l u e o f t h e f o o d s 

c u r r e n t l y c o n s u m e d i n B r a z i l ; 

( i i ) d e v e l o p i n g t e c h n o l o g i c a l p r o c e s s e s f o r p r o d u c t s o f v e g e t a b l e 

a n d a n i m a l o r i g i n w i t h a v i e w , t o e x p a n d i n g s u p p l i e s o f l o w e r - c o s t a n d . 

b e t t e r - p r e s e r v e d f o o d s o f h i g h e r n u t r i t i v e v a l u e ; 

( i i i ) d e v e l o p i n g , i n d u s t r i a l e q u i p m e n t a n d p r o j e c t s w h i c h w i l l m a k e 

i t f e a s i b l e t o u s e l o c a l l y - g e n e r a t e d t e c h n o l o g y a n d r e d u c e i m p o r t s o f 

f o r e i g n t e c h n o l o g i e s ; 

( i v ) p r o m o t i n g m o r e s a t i ô f a c t o r y n u t r i t i o n a l c o n d i t i o n s , t h r o u g h 

p r a c t i c a l e x p e r i m e n t s a n d u t i l i z a t i o n o f f o o d s t u f f s o f r e g i o n a l o r i g i n ; 

( v ) c a r r y i n g o u t s t u d i e s o n f o o d e c o n o m i c s a n d m a r k e t i n g ; a n d 

( v i ) r a t i o n a l i z i n g t h e u s e o f n a t u r a l r e s o u r c e s a n d a g r i c u l t u r a l 

a n d i n d u s t r i a l r e s i d u e s a s s o u r c e s o f f o o d . 
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C o l o m b i a 

( a ) N a t i o n a l F o o d a n d N u t r i t i o n P l a n ( P l a n N a c i o n a l d e A l i m e n t a c i ó n 

y N u t r i c i ó n - P A N F ^ ^ • ^ . •• • • • 

T h i s i s a s t r a t e g y c o m p r i s i n g - a c t i v i t i e s a t t h r e e l e v e l s : 

d e v e l o p m e n t o f p r o d u c t i o n a n d d i s t r i b u t i o n ; o f l o w - c o s t f o o d s w i t h a h i g h 

n u t r i t i o n a l c o n t e n t ; e x p a n s i o n ' o f h e a l t h a n d e n v i r o n m e n t a l s a n i t a t i o n 

s e r v i c e s ; a n d e d u c a t i o n i n t h e f i e l d o f n u t r i t i o n f o r e i g h t m i l l i o n 

i n h a b i t a n t s i n t h e l o w e s t p o p u l a t i o n s t r a t a . T h e P l a n a l s o contemplates 
a c t i v i t i e s o n t h e p a r t o f t h e T e c h n o l o g i c a l R e s e a r c h I n s t i t u t e 

( I n s t i t u t o d e I n v e s t i g a c i o n e s T e c n o l ó g i c a s '•«•IIT) r e l a t i n g t o r e s e a r c h , 

d e v e l o p m e n t a n d t r a n s f e r o f t e c h n o l o g y i n t h ^ e a r e a s o f p r o d u c t i o n , 

p r e s e r v a t i o n , s t o r a g e a n d t r a n s p o r t o f f o o d s t u f f s . I I T i s a l s o 

c o n c e r n e d w i t h p r o v i d i n g a s s i s t a n c e i n q u a l i t y c o n t r o l a n d i n g e n e r a l 

p r o d u c t i o n p r o b l e m s . 

T h e s e r e s e a r c h a n d d e v e l o p m e n t a c t i v i t i e s c o m p r i s e , i n t e r a l i a , 

t h e s t u d y o f i t i i n i m u r a - c o s t d i e t s , w i t h d u e r e g a r d t o t h e a v a i l a b i l i t y o f 

f o o d s o f l o c a l o r i g i n a n d r e q u i r e m e n t s i n r e s p e c t o f f o o d s u p p l e m e n t s ; 

s t u d y o f t h e a g e i n g o f e n r i c h e d p r o d u c t s , w h e r e b y t h e i r s p a n s o f l i f e 

i n d i f f e r e n t p a c k a g i n g a n d s t o r a g e c o n d i t i o n s c a n b e d e t e r m i n e d ; s t u d i e s 

a t t h e i n d u s t r i a l l e v e l o n m e t h o d s o f s t r e n g t h e n i n g f o o d s w i t h v i t a m i n s 

a n d m i n e r a l s ; r e s e a r c h t o e n a b l e p r o t e i n s o b t a i n e d f r o m c o t t o n - s e e d a n d 

f r o m f i s h b y - p r o d u c t s t o b e i n c o r p o r a t e d i n h u m a n f o o d ; r e s e a r c h o n t h e 

d e v e l o p m e n t o f i n d u s t r i a l p r o c e s s i n g m e t h o d s f o r p r o d u c t s n o t y e t 

d i r e c t l y u s e d i n h u m a n f o o d , s u c h a s s o r g h u m ; i d e n t i f i c a t i o n o f p o s t -

h a r v e s t : l o s s e s o f y u c a a n d r i c é w i t h t h e a i m . o f f i n d i n g w a y s a n d m e a n s 

o f r e d u c i n g t h e m . 

( b ) I n t e g r a t e d R u r a l D e v e l o p m e n t P r o g r a m m e ( P r o g r a m a d e D e s a r r o l l o 

R u r a l " I h t e g r a d o - D R I ) 

T h i s i s a g o v e r n m e n t s t r a t e g y a d d r e s s e d t o p e a s a n t o w n e r s o f 

d w a r f h o l d i n g s ( m i n i f u n d i s t a s ) . i n p a r t i c u l a a f , w h o . a r e l a g g i n g b e h i n d 

i n t e c h n o l o g y . I t i s a g r o u p o f a c t i v i t i e s i n . w h i c i h t h e o b j e c t i s t o 

i m p r o v e p e à s a n t i n c o m e a n d w e l f a r e , g e n e r a t e e m p l o y m e n t a n d c r e a t e t h e 

b a s e s f o r d e v e l o p m e n t o f t h e p o o r e r r e g i o n s o f C o l o m b i a , V i e w e d f r o m 

a n o t h é ' r a n g l e , D R I m a y a l s o b e d e f i n e d a s a p r o g r a m m e d e s i g n e d t o 

i n c r e a s e f o o d p r o d u c t i o n b y m e a n s o f a r a p i d r i s e i n p r o d u c t i v i t y , 

t h r o u g h t h e u s e o f s i m p l e t e c h n o l o g i e s . T h e p r o g r a m m e i s i m p l e m e n t e d 

b y t h e o f f i c i a l n a t i o n a l s t r u c t u r e ( 2 2 i n s t i t u t i o n s , n o n e w m e c h a n i s m s 

h a v i n g b e e n c r e a t e d ) , w i t h t h e p a r t i c i p a t i o n o f i n t e r n a t i o n a l a g e n c i e s . 

T e c h n o l o g i c a l e x t e n s i o n s e r v i c e s a r e m a i n t a i n e d b y t h e C o l o m b i a n 

A g r i c u l t u r a l I n s t i t u t e ( I n s t i t u t o C o l o m b i a n o A g r o p e c u a r i o - I C A ) . T h e 

m a i n a c t i v i t y o f t h i s t y p e - a l r e a d y m e n t i o n e d a b o v e - r e l a t e s t o y u c a . 

C I A T , t o w h i c h a l l u s i o n h a s a l s o b e e n m a d e , i s a c t i v e l y e n g a g e d i n 

d e v e l o p i n g p r o c e s s e s f o r t h e t r e a t m e n t , d r y i n g a n d s t o r a g e o f t h i s t u b e r . 

U n l i k e P A N , w h o s e b e n e f i c i a r i e s a r e b a s i c a l l y t o b e f o u n d i n t h e 

s u b s i s t e n c e f a r m i n g s e c t o r , D R I d i r e c t s i t s a c t i o n p r i m a r i l y t o p e a s a n t s 

p r o d u c i n g f o r t h e m a r k e t , e v e n i f t h e y a r e m i n i f u n d i s t a s ( o w n e r s o f 

d w a r f h o l d i n g s ) . S i n c e t h e t w o s t r a t e g i e s h a v e m a n y p o i n t s o f c o n t a c t , 

c o n s i d e r a t i o n h a s b e e n g i v e n t o c o n s o l i d a t i n g t h e p r o g r e s s i v e 

i n t e g r a t i o n o f t h e a d m i n i s t r a t i o n s o f D R I a n d P A N . 
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Mexico 
The Mexican Food System (Sistema Alimentario Mexicano ~ SAM) is an 

integral food development strategy whoâe formulation started a little 
over a year ago (l8 March 198O) in response to a presidential initiative» 
Too short a time has gone by for any practical results to have been 
obtained through SAM as yei;' but it is of'interest in connexion with a 
problem of sectoral development planning and strategy. What is new 
about it is that the approach adopted to the food queation is not 
sectoiral, since the problem is one of production,' marketing, transfer 
of technology and industrial processing, and distfibution and consumptiooo 
This is not a matter exclusively confined to the crops sectorj but also 
has to do with livestock production, food technology, the fishing 
industry and silviculture, and with the manifold problems of the fivé 
phases indicated above, on which account a systemic approach is adopted® 
Another aspect is concerned with the production-income and'consumption 
relation» It is not a mere matter of stepping up production. Two 
objectives are simultaneously pursued: improving income distribution and 
increasing the output of food. 

Approximately 200 persons are working on the SAM project on a 
decentralized basis and in close connexion with the various institutes 
that have to do with the food problem. 

The World Pood Council (WFC) has facilitated-contacts with other 
countries -Africa in partiõular- which have displayed interest in 
acquainting themselves with the propositions formulated in the SAM 
strategy. 

SAM, in turn, is interested in collaboráting with CEPAL and EGA 
in advocacy of the concept of the systemic approach in planning 
methodology in the two regions. 
Board of the Cartagena Agreement 

In thè second'half of 197̂ 5 the Andean Tèchnòlogical Development 
Programme, (i'rolrama'Andifto de Desarrollo'Tecnológico - PADT) in the area 
of food wáé adopted under Decision 126. Consisting in a group of 
activities'aimed at helping to resolve the problem of the subregion's 
food and nutritional situation, it is in reality ah example' of veiitable 
macrosectoral planning reached by way of tèchnòlogical programming. 

PADT comprises five projects, the object' of all of which is tò 
increase consumption of proteins and calories, especially in the low-
income sectors, by means of proper utilization of technology. The 
following are the five projects in question: 
(a) Project 1; Generation of intermediate food products on the basis 
of the subregion's o ^ available raw materials. It consistè, in its 
turn, of five subproj'ects: 

(i) Incorporation of derivatives of dry pulses in low-cost food 
formulas and ià quick-cooking foods; 

(ii) Technology for the production of edible flour from cotton by 
a modified pressing process, and training of production engineers in 
cotton-processing enterprises wi'th á view to the manufacture of edible 
flour from cottonseed; 

(iii) New technologies for the production of edible flourj 
concentrates and isolates from cotton; 
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(iv) Development of intermediate food formulas based on cereals, 
fish solids and potato solids; 

(v) Proteinic intermediate food products biased on fish, 
(b) Project 2; Experimental production and launching on the market of 
new low-cost consumer foods intended for population groups at risk from 
malnutrition. It comprises three subprojects: 

(i) Food supplements and substitutes intended for young children, 
and for pregnant and nursing mothers; 

(ii) Prepared rations for institutional child feeding. Development 
of non-traditional manufactured foods susceptible of preservation for 
up to ten days without cold storage; 

(iii) Farinaceous foods.modified by the use of wheat substitutes, 
and development of new farinaceous foods based on conventional 
technology. 
(c) Project 3? Technology, production and marketing of infant food 
formulas. Perfecting of channels through which these foods can reach 
the poorer sectors. 
(d) Project 4; Case studies of technical innovation opportunities with 
the aim of promoting to the category of innovation certain technological 
developments already in existence and relating to new processes and/or 
new products. 
(e) Project 3? Reinforcement of scientific and technological 
information structures with a view to improving the capacity of existing 
information ̂ sterns to respond to requests for information and 
documentation on the part of the food industry sector, and creating 
appropriate conditions for the possible operation of industrial 
information services for the sector in question., 

As regards the financing of the projects, thç local component is 
provided by the countries of the Andean Group^ while the European 
Economic Community contributes the. major proportion of external 
financing, followed by IDB and the Board of the: Cartagena Agreement. 
Three years are allowed for the execution of the.projects and their cost 
amounts to 6.5 million dollars, of which a little under half is 
represented by contributions from the Andean countries. 

Experiments in producing biscuits on the basis of soya bean and 
rations for children have already been made, but up to now the stage of 
production on an industrial scale has not been reached. 

B. FORESTS AND FOREST PRODUCTS.: WOOD TECHNOLOGY 

It is now almost a truism that Latin America's natural and 
artificiai forests have potential capacity to supply, not only the 
volumes of raw materials necessary to satisfy the predictable increases 
in regional demand, but also substantial surpluses of specific products 
to serve extra-regional markets that are short of them. Notwithstanding 
the magnitude of the resources available and the notable progress made 
by its forest industries, there are still some gaps in the region's 
knowledge and certain technological lacunae which need to be filled if 
complete and more efficient utilization of this resource is to be 
achieved, both at the forestry stage and in the subsequent phase of 
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industrial processing. True, the situation differs greatly from one 
country to another and technological effort is expended on widely 
varying fronts, according to the scale of resources, the development of 
industry and local needs. 

It should be pointed out, however, that a major effort has been 
concentrated, in the region in general, on the study of forest resource 
management, while in the tropical and subtropical ;zones work has been 
done on identifying and gaining fuller knowledge of the specific 
properties and characteristics of these forests, which in general are 
little known, given, inter alia, their differences from the forest 
resources of countries whose woodworking industry has a longer tradition 
behind it. 

As regards specific activities relating to Wood technology, the 
observations on the activities of centres and/or institutes made in the 
preceding sections are equally valid in this case. That is, action is 
essentially directed towards obtaining information on the state of the 
art at the world level, work in the field of adaptation of technology 
and the provision of technical assistance to sawmills and users of 
timber in general, especially in the construction sector. 

The following are the various institutes or centres through which 
information was gathered and which are engaged in this activity; 
Argentina 

National Institute of Industrial Technology (Instituto Nacional 
de Tecnología Industrial - INTI) 

National Forestry Institute (Instituto Forestal Nacional - ÍFONA) 
in Castelar, a province of Buenos Aires. 

Brazil 
Wood Centre of the Technological Research Institute (IPT), 
são Paulo. 

Mexico • / " ' • ' ; 
, National Institute for Forest Research (Instituto Nacional de 

Ihvestigâciones Forestales INIF) 
National Institute for Research on Basic Resources (Ihstituto 
Nacional d'e Investigación en Recursos Básicos - INIRB) 
Institute for Wood, Pulp and Paper,University of Guadalajara. 

Peru 
Ministry of Food and Agriculture, Forestry and Fauna Department 
Pucallpa Forestry Centre. 

Cartagena Agreement 
Andean Wood-Engineering Laboratory (Laboratorio Andino de 
Ingeniería de la Madera - LADIMA). 

The activities carried out by the national institutions mentioned 
above and by LADIMA, either partly or in toto, may be classified in the 
following major groups: 
1. Anatomy studies and identification of the various species, 
comprising inventories and technical evaluations of their physical ánd 
mechanical properties. 
2. Development of various technologies for the preservation of timber; 
(a) Preservation of soft and hard woods for use in' housing"̂ . The 
treatment applied is against fire, fungi and insects and the method 
adopted is imprègnation with chemicals or application of surface coatings; 
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(b) Impregnation of wood for sleepers, posts and constjruction in 
general, in accordançe vfith procedures developed in. pilot plants; 
(c) Typification by quality and durability of species of wood and 
board employed in facings for housing units, with the types of paint and 
varnish in common usie on the market. 
3. Studies of the utilization of wood for construction and housing. 
For these purposes several institutes have engaged in the study of 
various techniques for the construction of prefabricated housing units, 
manufacture of furniture, etc. Specific research is also being conducted 
in relation to the different techniques for drying and for board based 
on wood agglomerates (or particle board); LADIMAf foi! example, is carrying 
out research on a material in the form of boards oh the basis of wood 
and cement. In addition, this laboratory is one of the few in the 
region in which research is undertaken on tropical woods and their use 
as building material. 

In the area of pulp and paper, IPT's áctivities in Sao Paulo,Brazil, 
serve to illustrate the type of work that is or can be done by institutes 
or centres in the region specializing.in this field. 

Thus, IPT has established a laboratory with a view to giving 
support to the Brazilian industry, both in the sphere of research and in 
that of training of human resources. To this end, IPT comprises the 
following sections: pulp paper, byproducts, standardization, 
documentation and ijiformation, and training activities, as well as a 
pilot plant. The IPT centre for Pulp and Pçipér.Technology is well 
qualified to give advisory assistance to domestic iiidustry in the 
development of pulp and paper technology, its main objects being to adapt 
certain international technologies, develop othèrs with minor innovations, 
and train human resources for the industry. 

Specifically, it should be noted that IPT has built up a stock of 
experience in the new high-yield thermo-mechanical processes for the 
treatment of wood for pulp. The experiments were carried out initially 
with pine wood, eucalyptus wood having been added later. A further point 
deserving special mention is . that studies have beeij carried out in 
relation to the utilization of! blends of tropical woods for pulp. 
Another development worthy of comment is a mathematical model for 
estimating the properties of different mixtures of pastes. 

In the private sector, attention may be.drawn to,the development 
and command of high-yield processes, as in the case of a chemical-
thermomechanical process for the treatment of eucalyptus wood. This 
consists basically in supplementing the thermo-mechanical process by 
prior treatment of the wood with chemical products. 

C. CONâTRUCTION MATERIALS TECHNOLOGY y 

The main activity here is concerned with testing materials, in 
many instances with permanent control of the physical and particularly 
the mechanical properties of some of them. On the basis of the research 

In view of the relation between the two topics, see also the 
foregoing section B: Forests and forest products: timber technology. 
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concerned with these questions, technical standardization and advisory 
assistance to the construction jsector are undertaken. 

Some of the centres or institutes involved collaborate with others 
of a similar nature in the field of architectural design, a fact which 
has enabled them to undertake interesting studies in relation to habitat 
and to simple and standardized methods of self-help construction and 
low-cost housing in general, although this may not necessarily imply 
contributions originating in construction materials proper. 

The following are the institutes.on which observation was centred; 
Argentina 

National Institute of Industrial Technology (Instituto Nacional ^ 
de Tecnología Industrial - INTI). 

Brazil 
Technological -Research Institute (IPT) of Sao Paulo. 

Colombia 
Centro Las Gaviotas 
Centre for Research on Bamboo and Vegetable Fibres, Universidad 
Nacional de Colombia. 
National Apprenticeship Service (Servicio Nacional de Aprendizaje -
SENA), 

National Construction Centre (Centro Nacional de la Construcción -
CENAC). 

Mexico 
Institute of Engineering and 
Centre for Research on Materials (Centro de Investigaciones de 
Materiales - CIM), both pertaining to the Universidad Nacional 
Autónoma de México (üNAM). 
ÜNAM, Azcapotzalco Unit, Department of Materials. 
National Polytechnic Institute (Instituto Politécnico Nacional = 
IPN). 
Ministry of Human Settlements and Public Works. 
The principal activities carried out by all these institutions can 

be grouped as follows: 
1 o Manufacture of cement 

Different experiments have been carried out in the use of 
granulated slag for cement manufacture; and also in the manufacture of 
cement on the basis of rice husks in suitable proportions, given their 
property of containing a high percentage of silex. 
2. Additives for the manufacture of concrete 

As in the preceding case, research is focused on the use of 
agroindustrial waste as additives for the manufacture of concreteo 
Among the various existing experiments in this field mention may be made 
of the use of bagasse, byproducts of the coconut, rice husks, wood waste, 
sulphur and other materials. 
3= Experiments on the basis of soil-cement 

The most traditional activities in this field are the various 
existing experiments using soil-cement in different proportions according 
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to the characteristics of the soil; among these undertakings mention : 
may be made of the construction of roads, blocks, undergound pipes, 
etc. In the fifst^ case success has been met within experiments in 
mixing soil with' cement and bituminous materials, 
if. Construction of blocks 

As regards blocks, experience is varied, and ranges from the 
traditional adobe with the same mixtures as those mentioned above to 
more sophisticated ceramic bricks, and including soil-cenent blocks. 

Machines that are easy to use have been designed for the 
manufacture of blocks,and others for cleaning artisan-raade ceramic 
bricks. 
5. Others 

Other activities carried out comprise such miscellaneous aspects 
as the construction of boards or panels using traditional materials 
with certain simple additives which make it possible to improve thermal, 
acoustic or physical properties in general. Among the specific 
activities worthy of mention is that relating to bamboo, on the one 
hand its rescue for utilization as a construction .material, through 
the development of new techniques, and, on the other hand, the study of 
its silvicultural and botanical characteristics, since on atcount of 
its misuse it hás beén'in increasing danger of extinction during the 
last few decades. 

••i 
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. D. ENERGY: NEW SOURCES OF ENERGY FROM AGRICULTURAL 
WASTE AND PRODUCTS 

In the development and use of new and renewable sourci^ of energy9 
the countries of the region have worked actively in the elaboration of 
common formulas and positions in the framework of various world and 
regional forums. During the Regional Preparatory Meeting for the 
United Nations Conference on New and Renewable Sources of Energy 
(Mexico, 16 

—20 March 19ÕI}, a Regional Plan of Action was approved 
which proposes a series of national efforts and co-operative activities 
at the subregional, regional and world level* based on integral 
programmes which incorporate knowledge of the source, final use and 
adequate technology, bearing in mind the dynamic nature of the'potential 
new sources of energy. , ., 

In respect of th;̂  .obj«ect of specific concern here, this Plan 
contemplates various integral regional programmes, namely: Progranune 
for vegetable residues and energy efficiency for agro-industry, biogas 
programme, Liquid fuel prqduçtion programme (ethyl alcohol and vegetable 
oils) and Firewood and charcpal programmes. All of these pursue, 
inter alia, the determinatiçn and development of the energy potential 
offered by various vegetable, forest and agro-industrial products and 
residues available in the countries as well as the transfer of 
technologies betifeen the countries involved. 

As for specific-activities in.the región, the most important is 
related to the programmes for producing alcol^ol from bioaass, in Brazil. 
Apart from t^iSt ihe fundamental effort on the pjart of the great 
majority of institutes and centres is' directed tòxíards the production 
of methane gas from organic waste. In this field there are innumerable 
experiments with biodigestors of various types v^hiçh, in the great, 
majority of cases, are minor or. substantial adaptations of the ; 
traditional biodigestors widely \ised, in China and other Asiatic 
countries. In the case of Colombia, the interest lies in the 
modifications in desmg^ and accessories of these biodigestors, while 
in Mexico and Peru the effort appears to be mainly directed towards 
an attempt to facilitate the energy.self-sufficiency of isolated rural 
areas, with family and community-based designs. 

Apart.from the Brazilian institutes and centres described below, 
it may also be pointed out that in Colombia the activities of the Centro 
Las Gaviotas are directed towards the study of solar and wind energy, 
but are not based on biomass. The production of energy on the basis 
of biomass is located in the private sector and in projects in 
connexion with COLCIENCIAS. In Mexico, the most important activities in 
the area of biomass energy are being carried out by the Biomass 
Department of the Electrical Research Institute (HE) and, in Peru, by_ 
the Institute for Technological Research and Technical Standards 
(ITINTEC) and the University of Cajamarca. 
I0 The case of Brazil: energy production from biomass 

The technical problem of producing alcohol is not the focal* point 
of concern of the programmes, since these are old and well-known 
technologies, alghough modifications have certainly been made in them^ 
larhich have contributed to improving their yield® The focal point is 
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the set of wide-range activities being carried out in Brazil in this 
area which may be of special interest for possible co-operative action. 
For this reason we have expanded the description of the programmes being 
carried out in Brazil in this field. 

The marked dependency on imported oil (around B0%) was the.key 
factor whicili'iéá Brazilian authorities to use alcohol as a means of 
alleviating the pressure on the trade balance caused by the enormous 
imports of oil. for this réàson, in 1975j the Technological Ethanol 
Programme (PTE) of the Industrial Technology Secretariat of the 
Ministry of Industry and Commerce, was established to develop the 
technological structure needed to promote alternatives to imported 
liquid fuel, primarily ethanol; 

ihis same year, and complementing the work of PTE, the National 
Alcohol Programme (PBOALCOOL) was established as a large-scale programme 
for the technological development of biomass energy, with an emphasis 
on fuel alcohols. The main objective was to develop and transfer to the 
private sector all the necessary technology for setting up the 
production and distYi'bution structure. 

Then the Industrial Technology Foundátion (FTI) was established ' 
as the èxecutive body of the Industrial'Technology Secretariat, which 
was given the main responsibility for executing the abóve-mentioned . 
PROALCOOL programme within the context of PTE. 

As the highest'body for the programme, the National Alcohol 
Commission was established, made Up of^representatives of the Ministries 
of Housing, Agriculture, Industry and Commerce, Mines and Energy, the 
Interior and the Planning Secretariat of the Presidency of the Republic 
and chaired by the Secretary-G-eheral of the Ministry of Indúètry and-
Commerce. ' -

This programme devèlòíJed very rapidly between 1975 a'nd;1979i 
since próduction increased'fróá 640 to 5 000 million litres. Estimated, 
production, in 1980 is about 4 000'million litres, a figure which, •• . 
in spite óf vigorous 'éffoirt, iid not reach the desire'd goal of< 6 000. •-
million litres for that year. By 1985 production is expected to. reach : 
11 00Õ million litres, thus indicating that ethanol Could substitute 
for almost of gasoline consumption. 

When the Programme;was initiated in 1975» it was proposed to 
channel tovmrds it by 1985, in the form of subsidies to the production 
and consumption of alcohol.' an e&tdmated 5 000 million dollars.2/ 
Government incentives'tonsist in financing, under concessionary terms, 
in order to aid or modferni^e êmd'expand the èxisting distilleries, 
build new units and d-éVelõp agricultural projects to supply them. 

At first the perceiitáge of alcohol- to be mixed with gasoline vras 
set at 50^, thus obtaining so-called "gasohol-. Early in 1971 this 
proportion was reduced; to 125á. This official decision, along with the 
raising of the- price' of ethanol from 3k% to 63% of the price of gasoline, 
would tend to reduce the subsidy received by this product. 

More .-recently, the cost of PROALCOOL has been estimated, 
between 198,1 and 1985, at 7 5P0 million doííars. The IBRD recently 
loaned 250 .million dollars to PROALCOOL, this being the first credit 
for aja alcohol production programme. . , ,, 
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The rapid initial ádvances in the production of ethanol from 
sugar cane and the resulting -although partial- replacement of 
gasoline, encouraged, on the one hand, the substitution of other 
petroleum derivatives such as diesel oil and fuel oil and, on the other 
hand, the intensification of research on other alternatives forms of 
energy: methanol, vegetable oils, methane and charcoal, all derived 
from reneiirable sources» As a result, PTE evolved into a more 
widespread programme., mainly consisting of energy alternatives from 
biomasB. 

It is possible, in the near future, that PROALCOOL will become 
a national programme for energy alternatives from biomass. In this 
respect, the study of plant biomass potential for energy purposes 
conducted by IPT for the Energy Commission of the State of Sao Paulo 
(CESP), which is to be extended to the national level, should be 
pointed out. Senegal has shown interest in receiving co-operation 
for a similar study, and IPT is preparing to provide it. 

The principal technological development in the field of energy 
from agriculture resources and v/aste are the following: 
(a) Alcohol from sugar cane 

The processes used are v/ell known, since there is copious 
literature and abundant experience on them. 

The public institutions which have accumulated the most 
experience in this activity are the National Institute of Technology/ 
Industrial Technology Foundation (INT/FTI), both in"the area of the 
Industrial Technology Secretariat and the Technological Research 
Institute of the State of Sao Paulo (IPT). 

In relation to the activities of the latter, the programme of 
alcohol microdistilleries may be mentioned, an integral part of the 
more extensive Integrated Sugar and Alcohol Project. 

In the search for solutions so,that small, rural communities or 
productive units may reach energy self-sufficiency, IPT carried out 
studies on the production of alcohol from sugar cane in micro-
distilleriés with capacities of 5,0 000 to 100 000 litres per 
seven-month harvest (between 300 and 900 litres daily). These are 
low-cost units operated by semiskilled or unskilled' workers,, using 
simple and economical construction materials such as reinforced 
concrete for the tanks, wood for the distillation column with bamboo 
rings as filling, masanry fermentation tanks, etc. 

In order to accelerate the adoption of these microdistilleries, 
five demonstration plants v/ere set up in various parts, of the country; 
the first of these have already been installed in Brasilia, at the 
headquarters of EMBRAPA, and in Piracicaba, State of Sao Paulo. 

The alcohol produced may be used as a substitute for gasoline 
and diesel oil in the engines of automobiles, trucks, tractors and 
stationary machinery, etc., after proper adaptation of the engines» 

IPT has also directed its research towards improving the 
production system in its various stages through, inter alia, the 
process of continual fermentation and biodigestion of the residue of 
distillation, called dregs, which is produced at a ratio of 12:1 with 
alcohol and which is highly polluting. Methane gas results from this 
process and may be used as a fuel, replacing sugar cane husks. 
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(b) Alcohòl from manioc 
This possibility has become a subject of concern for INT/FTI and 

IPT as well as the private sector, there being already some productive 
unite in operation on the induistrial scale, besides a demonstration 
plant of 60 000 litres per day in Cúrvelo, Minas Gerais, operated by 
PETROBRAS, which uses a process originated by INTATI in its biomass 
programme. 

This body has developed and made technologies available for 
productive units of 2 000, 10 000, 30 000 and 60 000 litres per day. 
A 10 000 litres per day unit requires I8 months to build and an 
investment of 2 million dollars, vrhile the smaller 2 000 litres per day 
plante require an investment of about half a million dollars. One of 
these plants is being'constructed, also to be used as a demonstration 
unit. In general terms, the production of alcohol from manioc does not 
present serious problems, sincé its technology is known and is the same 
as that used in the production of alcohol from starches, cereals in 
general, sorghum, potatoes, babassu, etc. The most important advances 
in recent years ¿ave been the improvement in the energy balance of the 
processes for producing alcohol and the inclusion of more advanced 
techniques which have' been developed for producing the other types of 
alcohols. 

The characteristic features of manioc as a raw material for 
producing alcohol, which give it a special position in PROALCOOL, are 
the following: 

(i) possibility of operation of the industrial complex throughout 
the year; 

(ii) greater potential for reducing the cbnsumption of energy in 
the industriai "process dn<> tb higher coiltent of fermentable 
sugars;. ' • ; '' 

(iii) prodüçtiôn" of:its ôirti processing'fuel, represented by the more 
woody lower'párts-of thé part of the plant above ground; 

(iv) high potential for production of ethanol per surface unit; 
(y) total utilization of the underground and above-ground parts, 
; that is, grçat availability of biomâss per.surface unit; 

(vi) utilization of poorer soils, unusable for other more . 
demanding crops; ' '"• -

(vii) incorporation of these soils intro the productive system., ; 
presently completed or partially fallow and, more importantly, 
incorporation of large contingents of labour, also idle, into 
a stable occupation; 

(yiii) low consumption of energy and fertilizer on thé' crop-farming 
. side; -

(ix) the projected plant for manioc is in a position to .process 
any other agricultural raw material whose principal 
component is starch. 

There are still doubts, hoWeVer, about the purely agricultural 
aspects of manioc, since there is very limited experience in its 
large-scale management; concerns have been mainly centred on disease 
and the action of bacteria and insects^ This is one of the reasons 
that greater attention should be paid to agricultural costs, considered 
as detérmihiiig fkctors of the success of the operation. 
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As for the problem of the dregs, INT/FTI has done studies on 
various possibilities for its treatment as an effluent and its 
utilization: lakes of aerobic stabilization; concentration through 
its evaporation to be used as either fertilizer or animal food; its 
direct use through aspersion as fertilizers, etc. The possibility of 
using biodigestors for the production of methane gas has also been 
given special attention, as in the case of the dregs from the 
distillation of sugar. 

Finally, the private sector has also studied the case of manioc 
pellets dried in the sun, made from the residues of manioc from the 
distilleries. This study is a part of an integral study of a 
distillery with a capacity of "'150" 000 litres of manioc alcohol daily. 

Other sources of energy 
(a) Utilization of babassu 

A joint study has been done by IPT and INT/FTI on the integral 
use of the babassu nut, after.breaking or cracking it mecanically. 
The epicarp may be used as charcoal, since it has been shown that the 
endocarp, a subproduct of the industry which extrácts the oil from 
the seed (edible, similar to that of copra) is usable in tv/o different 
forms, as gas and as charcoal. Alcohol may be obtained from the 
mesocarp. 

IPT has developed a cpntinuoup carbonization process from the 
endocarp of babassji, for which it installed a pilot plant v/ith a 
capacity to produce up to 300 kg of raw material, per hour and to 
obtain tar and charcoal, making it into briquets and converting it into 
a product similar to coke. 

Another project based on babassu has been to set up a plant for 
the carbonization and compacting of the babassu endocarp on a barge 
capable of proo-iespi-jng lO OOK) tons annually. It will operate on the 
deposits of babassu nut supply along a stre.tch of the river Parnaiba 
in the State of ,Piauí., 
(b) Biogas ^ i 

Besides. the; utilizatiõn of the dregs from sugar cane alcohol" arid 
manioc, there hav« feeen some technological devjelopments in this area. 

The Brazilian Corporation for Agricultural, Research (EMBRAPA) 
has been developing a National Research Programme on Energy since the 
end of 1979, basically oriented towards capturing solar energy in the 
form of biomass and transforming it into solid, liquid arid gaseous 
fuels. 

Research is also being carried out on microdistilleries and ' 
biodigestors aimed at the production of alcohol, ii/ith the residue 
(including the dregs) being sent to the biodigestors. íhe system 
also provides for the production of electricity with generators run by 
alcohol or gas. The raw materials used are sv/eet sorghum or sugar cane« 

V Variety of native, perennial palm (Orbina Martiàná 01eifera) 
with a^rapid reproduction cycle, occupying an estimated area of 
15 million hectares in- northern Brazil. 
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There is a microdis.tillery, with a capacity of 100 litres 
per hour of alcohol, in operation in the National Centre for 
Investigation on Maize and Sorghum-, 

On Cher level, there iS: the IPT project for the aerobic digestion 
of urban waste enriched by the slujdgje from sewers to produce methane 
gas. The study involvesva semi-industrial scale unit for treating 
between 0.5 and -ID tone per day .of waste and 0.25 to 1? m per day 
of sludge, producing around 19 m^ per day of gas. 
(c) Wood 

The Energy Commission of the State of Sao Paulo (CESP) centralized 
a large project for the u^tilization of wood as an energy source, in 
which national and foreign private corporations and research institutes 
are participating. 

At the request of CESP, IPT planned a pilot plant for generating 
electrical energy from the gasification of wood, with a 500 kw¿ 
capacity. The results of this project led to another similar one for 
a 1 000 kw. unit. ' 

Another,IPT programme has to do with the various ways of using 
eucalyptus as ̂ an energy source, ámong wHch is the obtaining of 
methanol through gasification. 

Gas synthesized from wood or other lignócellulosic materials 
may be obtained in two básic ways: 

(i) direct gasification of wood in a single plant; 
(ii) gasific.ation; of the charcoal produced in carbonization units. 
The attempts made up to now seem to indicate the feasibility 

of the project. The first stages involved classifying the eucalyptus 
raw material to be gasified, a process which will be studied under 
varied conditions. The choosing of the most appropriate technology 
for the synthesis of methanol, the ¿ecónd stage of the process, will be 
ba^ed on the production capacity of the characteristics of the 
synthetic gas generated by gasification and thW particular conditions 
of the region where the plant will be installed. 

INT/FTI have considerable experience in obtaining ethanol through 
acid: hydrolysis of wood, since they have been working on this subject 
for,iour o^ five years. They operate a pilot plant in- Loréna 
(Sao Paulo), the, only one of its kind in South America. 

",A state enterprise -COALBEA- has been established for the 
installation of a network of wood alcohol plants, which INT/FTI will 
supply with technological support. ' 

There is, however, the belief thât the production of ethanol 
from wood has clear disadvantages compared with sugar cane basically 
stemming from the greater cost of investment in equipmenti However, 
a fact in favour of wood is that, generally speaking, trees may be 
planted on land which is in a condition very inferior to that required 
by sugar cane. 

Research is also progressing in the enzymatic hydrolysis of wood, 
a subject that has become applicable much sooner than expected. 
(d) Vegetable oils 

IPT undertook a preliminary study of oil-producing crops, with 
a view to determining which would be the most appropriate to be used 
as fuels, followed by another investigation on microplants for vegetable 
oils from soya, cotton, sunflower, mamona and colza. 
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The objectives of these studies are to make possible the use of 
these oils in the diesel engines of tractors and other rural vehicles, 
which would result in a proposal for specification of vegetable oils 
or theii* mixtures and recommendations for possible^ modifications of 
these engineSo • 

IIIo ELEMENTS FOR CO-OPERATION IN THE INSTITUTIONAL SPHERE: 
THE FORMULATION OF POLICIES, THE PLANNING OF SCIENCE 
AND TECHNOLOGY AND THE SYSTEMS AND INFRA-STRUCTURE 
TO REGULATE ITS TRANSFER , ' " 

In the past decade,̂  there has been a marked acceleration of the 
rate of technological growth for the region as a.whole. At the same 
time there has also been a notable improvement in the institutional 
structures and machiner:y which have been developed .in connexion with 
the management of the technological variable. . We must also recognize 
the considerable qualitative advance in .the fprmulation of plans and 
programmes and in the achievement of.an increasing integration 
between the latter and the qbòectivep and goals of economic and social 
development, thus tending to make more explicit,the role and the 
presence of technology in the process of decision-making and planning. 

There are obviously appreciable differences among the countries 
according to their level.of development and other circumstances. 
In the same viayf not all ^he^countries -especially the smaller ones-
have the institutional ;infrj^structure to give adequate consideration 
to scientific and technological matters. Hpwever, the region has 
shown progress, in this direction in recent years, and a growing number 
of countries, whether individually or collectively,,.have, been 
establishing or, improving their institutional, Base., and the corresponding 
machinery. for the, management of sc^ience and technology in,the context 
of their-development goals, and objeqtiyes. .. ; 

All of this is true, along with the progress made by the region 
in its economic and social development process. However, Latin America 
shows a high degree of dependency in the area of technology, and the 
import of technology from developed countries continues to be the 
region's main form of access to technological innovation. Conscious, 
of this, and of the important role played lay scientific and 
technological capacity in the acceleration of economic growth, the 
Latin American countries, in recently approving, the "Regional Programme 
of Action for Latin America in the 1980s",Jl/ have agreed to adopt, a 
whole series of actions aimed at.strengthening scientific and 
technological capacity and thus attenvfating the relationship of 
dependency of Latin American countries in this area.. In this way, the 
region as a whole and the countries in particular are seeking the 
adaption of their scientific and technological systems to the economic 
and social goals and objectives they have proposed to reach in the 
present decade. 

2J See '"Regional Programme of Action for the Implementation of the 
International Development Strategy for the Third United Nations 
Development Decade", CEPAL^ nineteenth session, Montevideo, Uruguay, 
4 to 15 May 1981. 
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Co-operation, both on the regional level and with developing 
areas and developed countries, plays a relevant role in this effort. 

The diversity of situations and experiences in scientific and 
technological matters offered by the region is surely a propitious 
field for the exchange of and search for opportunities for co-operation 
between Latin America and Africa. 

Following is the situation with respect to the countries 
specifically concerned with the project: 
Argentina 

The highest body is the Subsecretariat for Science and 
Technology of the Ministry of Education and Culture. Its mission is 
defined in the new law of ministries'(March 1981), as "to be charged 
with the execution of the national policies connected with scientific 
and technological development". Ampiig its specific functions are the 
following: (a) to intervene in the elaboration of technological and 
scientific policy; (b) to deal with the determination of scientific 
and technological tasks of pubiic a:rid private bodies, avoiding 
duplications; (c) to inter'veî e in iihe determination df fields and 
priorities in v/hich there 10 .a possibility of developing the country's 
own technology, and Concerning scholarships and loans in the scientific 
and technological field; (d) to párticipate in co'-operative scientific 
and technological internátiònal relations. 

The present Subsécretariát i.s the result of successive changes: 
its earliest precedent is the National Council for Science and 
Technology (CONACYT) established in'Í968 as the highest body for 
scientific and technoiogidal policy ünder the jurisdiction of the 
Presidency. This was á council at the ministerial level presided over 
by the President of the Republic áñd which had as án operative organ 
a secretariat, whose top position was at the ministerial level and 
which operated for veiy brief timé. - .. . , 

After successive modifications, the-ábòvéraentióned law of• : 
ministries was passéd," which changed thê institutional structure, 
establishing -as mentioned before- that what hás how become the 
Subsecretariat for Science and Technology would '"intervene" in 
scientific and technological policy-making áctivities. 

Preèéntly, the centre of this Subsecretariat's activities is the 
co-ordination of programmes in various areas declared to have priority, 
that is: food, non-conventional energy, petrochemicals, endemic 
illnesses, electronics, natural resources and housing. 

The National Council for Scientific and Technical Research 
(CONICET), vjhich depends on the Subsecretariat for Science and 
Technology, was ès^blished in 1968 to promote, co-ordinate and orient 
research in the íieíd of pure and ápplied sciences. Their action vxas 
direct almost exclusively to the support of basic sciences and the 
training of researchers, with preference given to the fields of 
medical and exact sciences. 
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It presently functions as an autarchic entity dependent on the 
Ministry of Education through the Subsecretáriat for Science and 
Technology. ; 

The scientific community is represented by i'2 members of the 
Board of CONICET, and the rest represent the Subsecrfetariat and the 
Ministry of Defence. ' 

Possibly one of the most significant results of CONICET 
activities has been the setting up of' the research career in 196O, 
which has been one of the most' effective supports for the development 
of the Argentine scientific capacity." This mechanism was created with 
the objective of encouraging the exclusive dedication of researchers 
to their specific function. 

The origin of the systems and infrastructure for regulating 
technology transfer transactions go back to the establishment in 
Argentina of the National Registry of Licence Contracts and Technology 
Transfer (RNCLTT) in 1971, under INTI. The authority for implementing 
this was the Secretariat for industrial Development, advised by a 
commission made üp of INTI, the Secretariat of State, the National 
Development Bank and the Central Bank, 

In October 197^, in accordance with the chailges which took place 
in the legislation on foreign investmeñts, a new law was passed, 
Noo 20 797, regulating the transfer of technology from abroad, which 
was, generally speaking, slightly more restrictivé than the previoias 
one. . -.4 • 

The modification of theeconomic policy in 1976 brought with it a 
change in the legislation on technology transfer, passed in 1977 
(Law 21 617), by virtue of which EÑCLTT was máintaihed, but both the 
Advisory Commission and the Consultative Commission were terminated. 
In general, the changes tended to liberalize the system of control, 
while maintaining its basic outlines. Ceilings were maintained for 
royalties on net, sales and, in general, the restrictive clauses were 
listed which might"causé the contract to be rejected: obsolete 
technology, in the public domain, prohibition of exports, royalties 
higher than the ceilings indicated, refusal of permission^'to the 
licencee to develop improved technologies, obligation to acquire raw 
materials or inputs from the transferer, obligation to employ staff of 
the transferer, limitation of the use or developmènt of the permit 
holder's own technology, etc. 

The new law, passed in early 198I, introduces radical changes 
into the system of control, in accordance v;ith the guidelines of 
the'prevailing economic scheme or model. The traditional a posteriori . . 
approach has been changed into anticipatory action, where the focus i' 
is not on the analysis of contracts already signed but on support- fdr-
the bargaining power of the purchaser, providing him with the 
information he needs. < ' 

On the basis of this philosoifey, the obligatory nature of 
previous approvals of licence and transfer agreements for the-use'of•• • 
technology and trademarks made between independeat corpoi^itions has 
been eliminated, while maintaining it for related corporations,' in order 
to prevent the latter from obtaining a tax benefit without an actual 
technological transfer» For these latterj if they dó riot obtain 



- 38 -

approval for the contracts,1/ the royalty.payments are considered as 
profits, for tax purposes. ""Also maintained for these enterprises is 
the 3% ceiling on net sales, as a compensation for the technology 
provided, and the prohibition of compensation for the use of trademarks. 

RNCLTT was disolved, and INTI was designátéd as the authority 
for implementing the new system. For its activities in the field of 
technology transfer, the, guidelines related to the supply of the latter 
established the need for .INTI to develop and maintain permanent contact 
with UNIDO, foreign industrial associations, foreign public offices 
and agencies working in technological development, whether to support 
their respective local Industries or to transfer technology to the 
exterior. Other necessary contacts are mentioned, such as specialized 
publications, industrial events (fairs and exhibitions), existing data 
banks (without the need to develop their own system),, individual 
enterprises and technological intermediates. 

On the demand side, the main task of INTI is to advise the 
enterprises desiring to incprporate new imported technologies into their 
productive processes. ,Also mentioned are the tasks qf analysis of the 
different sectors of the industry in order to detect the degree of 
technological backv/ardness of each one of them, enabling it to establish 
priorities in the searqh for technologies and, in general, in relation 
to its activities in this field. 

Other areas in which INTI activities are mentioned are quality 
control and the standarization of products. 

In brief, the new approach consists in only partially retaining 
the control apparatus, for casgs in which, it is considered indispensable, 
putting the emphasis instead on co-operation with the private industrial 
sector in order to assist in the approriate selection of téohnology. 
Brazil, 

The first. Scientific and-Technologic.al Development Plan, covering; 
the period -1975-19.75V. had; the advantage of focusing the country's 
attention on the importance ..of science and technology and of 
establishing-the National Fund for Scientiiic and Technological 
Development (FNDCT). The second Plan, for the period 19.75-1979, sought 
to expand the supply of science and technology and to create the 
conditions for setting up the National System for Scientific and 
Technological Development (SNDCT). The current Plan -I98O-I985-
primarily pursues the goals of scientific and technological training 
and self-determination in this field. 

In this last area, the change in the dependency situation in 
relationship to thç developed countries, the Plan centres its attention 
on priority sectors such as energy, agriculture and, social development. 
In these it seeks to achieve more scientific training and a reduction 
in the degree of technological dependency through policies directed 
towards lessoning the country's need to import energy inputs. 

2 / The law defines as juridical acts subject to approval those 
acts which are performed between a local enterprise with foreign 
capital and the enterprise which directly or indirectly controls it 
or another subsidiary of the latter. 
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reinforcing their capacity for selecting appropriate technologies, 
promoting an effective absorption and generation of its own solutions 
to respond to the regional diversities of the Brazilian reality. 

The principal boàies or govèrnmental institutions charged with 
the formulation of policies, control ând financing in the technological 
area are the following: the National Council foi* Scientific and 
Technological Development (CNPq), connected with the Planning 
Secretariat of the Presidency of the Republic (SEPLAN); which is 
responsible for outlining general policies; the National Institute for 
Industrial Property (INPI), under the Ministry of Industry and 
Commerce, which is the controlling body for- the acquisition of ' 
technology, and the Financing of Studies and Projects (FINEP), also 
connected with SEPLAK, which is concerned with the financing of 
technological development» 

As already mentioned, the most important body- from the point of 
view of policy making is the CNPq, which depends on the Science and 
Technology Council (CCT) as a higher leading body. 

The composition of CCT reflects the current interest in. 
facilitating co-ordination of scientific and technological activities. 
Thus, all the bodies and institutions which in one way or another have 
to do with this activity are represented oh the Council, which is 
composed of 32 members, 17 of which are members' in their own right 
and 15 of which are appointed by the President of the Republic, 

In co-ordinating science and technology activities and in 
implementing somé/aépect's' of training and research, CNPq acts jointly 
Viith other institutions which dépénd directly on it, such as: the 
National Institute for Amazon Research (IIÍPA) located in Manahos; the 
National Irî stitute for Special Research (INPE) located in Sao Paulo; 
the Pure and Applied Mathematics Institute (IMPA) located in Rio de 
Janeiro; the Brazilian Centre for Physics Research (CBPF), in Rio de 
Janeiro; National Observatory (ON) located in Rio de Janeiro; the 
Brazilian Institute for Information'on Science'and Technology (IBICT) 
located in Brazilia and the Laboratory for Scientific Computation^(LCC), 

For 1981 it is estimated that the expenditures of CNPq will be 
approximately 100 million dollars. Betwéén CNPq and the previously 
mentioned institutes, 3 000 persons will be employed directly and 
indirectly. 

The Financing of Studies and Projects (FINEP) connected with 
SEPLAN and established in 1967 has' the purposè of supporting studies, 
projects and programmes of interest to the economic, sôcial, scientific 
and technological development of the host country in accordance with 
the sectoral goals and priorities in the plans of the Federal Government, 
It works on the valuation of recoverable and lost funds, folloiidng the 
priorities established in the National Plan and the Basic Plan for 
Scientific and Technological Development. Thus, its activities include 
three basic functions: (a) as a public enterprise, financing and 
developing studies, projects and research, in the technical and 
financial training of the national and consulting office and in the 
technological development of the national enterprisè; (b) as Executive 
Secretariat of the National Fund for Scientific and Technological 
Development (FNDCT), as technical and administrative agency in the 



- ífO -

generation of this fund, guaranteeing its use in specific programmes 
of science and technology; (c) as Executive Secretariat of the 
Co-ordinating Committee of Centres of Articulation with Industry (CCNAI) 
to promote, through these centres, the substitution of imports of 
capital goods and engineering services required by State enterprises. 

Both public institutes and private enterprises may apply to 
FINEP. , '. ,„ 

Brazil was the first Latin American country to establish 
juridical machinery to control foreign investment, through a foreign 
investment law in 1962. Later, in 1970j the National Institute for 
Industrial Property, CENPI) was established., which was. assigned a 
determining role in the field of technology transfer. 

INPI has the following functions in relation to the authorization 
of technology transfer contracts: reception of the application, 
advisory services to the parties, evaluation, authorization and finally 
recording of the respective contracts. The tasks of- official control 
and follow-up are the responsibility of the Cent ral;. Bank of Brazil. 
In addition, INPI is also responsible for the tasks of. granting 
patents, trademarks and other industrial property titles. 

Given the powers granted by the law.,, and because it possesses, 
in a centralized form, a vast amount of information on the contractual 
machinery used by the- providers of technology to penetrate the 
Brazilian market, .INPI is a body with wide bargaining powers in 
connexion v/ith the entrance of imported technology.. 

Through various .legal instruments, restrictions have been , 
established on the-payment of royalties betv/een affiliate and head 
office by licencing patents and trademarks. In oth^r contractual . 
categories, on. the other hand, payments are admissible, in .principle, 
as compensation for such items as provision of industri;al techriolpgy, 
technical and indUsti'ialr-Gp-ropera.tion and specialized technical 
services. : • • .. ̂  ^ , -J. •• • -i ^̂ 

An other area relevant tQ the system of regulation of the acts 
of approval of technology transfer contracts is the detailed 
specification established by Normative Act 015 for the classification 
of contracts. These are classified by categories, and within them, 
by the type of goods to whose production the technology transferred 
is applied. These categories are: 
(a) permit for use of patent; 
(b) permit for use;of trademark; 
(c) provision.of industrial technology; 
(d) technical and industrial co-operation, and 
(e) specialized technical services. 

Apart from its activities in technology transfer, INPI is 
developing other control and regulation functions in the field of 
industrial property, and specifically in connexion with the registry 
and approval of trademarks and patents. For these purposes it . 
co-operates with.other national institutes -such as IPT in Sao Paulo-
with which it has established specific agreements to obtain the 
technical reports necessary for the assessment of patents. . 
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In INPI's administrative structure, there are around 85O persons 
working in four major divisions: patents, with 1^0-150 engineers; 
trademarks, with technicians; Centre for Technological Documentation 
and Information (CEDIN), with 5 enginéers working directly with patents; 
and technology, transfer', vAere 25 economists participate» Apart from 
these divisions there is â legal section where some 20 lawyers are 
working» 
Colombia 

The efforts to plan scientific and technological development 
formally began in this country around I968, although before this date 
some technological institutes -were already in operation, such as the 
Institute for Technological Research (IIT) established in 1958 and the 
Colombian Agricialtural Institute (ICA) in operation since 1962, 

In 1968, the National Couficil for Science and Technology 
(CONACYT) and the Colombian Fund for Scientific Research and Special 
Projects (COLCIENCIAS) were established simultaneouslyo Of the two 
institutions, it was COLCIENCIAS, initially conceived as an executive •. 
secretariat for the a\)0Vemehtioned council, which acquired a noteworthy 
dynamism, becoming the main Colombian body dealing with scientific and 
technological policy- ih Colombia, concentrating its efforts on 
financial support for scientific research and technological activity 
in general, as well as on co-ordinating the various national efforts 
in this area® 

The National Integration Plan (PIN) defines the outlines of 
national policy in the area of science and technology. It expresses 
the general objective of the scientific and technological development 
policy which is, on the one hand, the application of science and 
technology to strengthening the productive sector and, on the other., 
its connexion with the development programmes of the Governraento 

The strategy pfeéènted tends'to seék'a concerted effort by the 
public and private sectĉ r both ill defining and'in financing and 
implementing the main programmes for scientific and technological 
development, -assigning to the Government a role as a catalyst and 
promoter of these concerted actions. 

Ás an institutional mechanism to ensure adequate co-ordination 
among the vàrious bodies participating in the Plan and also for the 
follow-up, revision and evaluation of its development, CONACYT was 
assigned to this function and COLCIENCIAS was confirmed as the 
Technical Secretariat for this body. 

COLCIENCIAS is a decentralized institute under the Ministry of 
Education v;hich almost froin its beginning has been the axis of 
Colombian scientific and technological activities, assuming the 
functions of formulating national policy in science and technology, 
prompting and financially supporting research and preparing studies^ 
For this it receives a budgetary allocation of 5 to 6 million dollars 
and employs about hO professionals. 

The approach followed by COLCIENCIAS in the area of scientific 
and technological planning has been to start at the sectoral level, 
primarily improving the knowledge of the situation of each sector,, 
and later to deal with the cornpatibilization and aggregation of all 
the sectors. 
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It is possible that the emphasis on COLCIENGIAS's activities is 
changing in the direction of i'the technological" per se, placing the 
emphasis on the search for, technological innovations more than on 
basic research, névertheless-continuing with its traditional function 
of granting subsidies for. resjsarchi Hov;ever, another body, the 
Colombian Institute for Higher Education, will deal with support for 
teaching and academic development in general. 

In controlling entrance of technologies from abroad, the 
Colombian experience has been especially significant. This function 
is fulfilled by the so called Royalties Committee and the Exchange 
Office of the Bank of the Republic, which initiated this control in 
1967 with the passing of a series of decrees and laws,.and also in 
later years. 

The machinery for regulating the importation of technologies 
has very special characteristicsi The licensing contracts are approved 
by the Royalties Committee, under the Ministry of Development; the 
occasional technical assistance and engineering coHtr9.cts by the 
Exchange Office of the Bank of the Republic; technology incorporated 
into complete or semi-complete plants by the Division of Global 
Licenses of the Foreign Trade Institute; technology linked to direct 
foreign investment by the Division of Private Investments of the 
National Planning Department. 

The initial raison d'etre of this complex machinery was none 
other than the control: of the outflowof foreign currency; considerations 
of the policies of acquisition and adaptation of technology v/ere either 
absent or played only an accessory role. Later, as a result of 
Decision 2k of the Andean Pact,.concerns also centered upon the purge 
of contracts, tending to eliminate clauses from them which were 
considered restrictive or damaging to the interested, parties. . , 

It has been felt that this institutional basiî  is not the most 
appropriate for reaching more advanced stages,- oharaoteri-zed by 
decreased dependency, assimilation of imported technology.and its 
diffusion v/ithin the country to other enterprises; actually, the 
operation of four channels of entrance to deal with technology import 
creates some co-ordination problems, and the grouping of these into one 
single institution managing both foreign investment and technology 
imports could contribute to solving these problems. 

Even with the centralization of functions, it is indispensable to 
have an efficient system of information on technology import and 
investment in order to make available to the applicant the various 
alternatives to help him make a proper decision. In the case of 
Colombia, this would probably be the responsibility of the Andean 
Technological Information System, established by Decision 15^ of the 
Andean Group. 
Mexico 

There are two instruments by which the policy and machinery for 
national scientific and technological development are established: the 
first is the Indicative National Plan for Science and Technology and 
the second, the National Programme for Science and Technology. 



The Plan establishes a conceptual framework for the relations 
between the .ac,tivities of technological and scientific research and 
the cultural, economic and education systems, designs a strategy for 
future efforts in science and technology, establishes the main 
objectives of a medium and long-term policy in the field, proposes 
goals of financial support and training of human resources for research 
and defines the sectoral outlines of the same, in accordance with the 
social and political needs of the countries. 

The Plan served as a basis for the National Programme for 
Science and Technology, in the development of which the scientific 
community, the public sector and the main users of the technology also 
participated. 

Both the Indicative Plans for Science and Technology and the 
National Programme for Science and Technology (I978-I982) serve the 
purpose of beginning to solve the problems and obstacles facing the 
scientific and technological development of Mexico., through the 
concerted action of the government,' the scientific community and the 
productive sector. -

The application of the Plan and the Programme for Science and 
Technology were piossible only to the extent that there were instruments 
and adequate machinery to carry them forward; for this reason, during 
the 1970s efforts were made to centralize and instrumentalize legally 
a series of areas necessary for the technological development of Mexico. 
Thus, the National Council^ for Science and Technology (CONACYT) was 
established by Presidential Decree in 1970; the law on the registry of 
technology transfer and use of patents and trademarks in 1975, the . . 
lav/ on inventions and trademarks in 1976, the Advisory Service to Data 
Banks (SECOBI), the Technical Information Trust for-Industry (INFOTEC) 
established in 1975i the-^law promoting Mexican investment and regulating 
foreign investment in-1973,''^tc. • • " ' ' • • 

Among the powers granted to it by law, the,most important are 
those of planning^ programming, developing and co-ordinating scientific 
and technological activities; channelling resources from both the State 
and other sources, for the implementation of specific projects and 
programmes; achieving^ the broadest possible participation by,=the 
scientific community in the formulation of research programmes related 
to the objectives of economic and social development; obtaining the 
best possible co-ordination and communication between researôh-
institutions and higher education, the State and users of research; 
promoting the establishment of general support services to research 
and formulating and implementing a controlled programme of scholarships. 

There are also various mechanisms and institutions which, directly 
or indirectly, are connected with the technological development of the 
country, among which are the following; thê Inventions and Trademarks 
law (1976), which regulates the granting of patents for inventions and 
improvements, invention certificates, registry of industrial models and 
drawings, registry of trademarks, names of oi-igin and advertisements 
and trade names; the Advisory Service to Data Banks (SECOB), 
established by CONACYT as a part of a programme-seeking to establish a 
national system of information and documentation which would servé as 
a working instrument for Mexican researchers,- providing them with 
adequate and timely information on the alternative technologies and 
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knowledge necessary for the development of processes more adapted to 
the needs of the country; the Technical Information Trust for Industry 
(INFOTEC) established in 1975 for the purpose of.identifying and 
responding to the needs for technical information for small and 
medium-sized industry, also providing services to public bodies, 
universities, technological institutes, researchers and staff of 
CONACYT. It covers the areas-of innovation and technological 
information and constitu-tes, in brief, a technical assistance and 
technological extension service. 

Also noteworthy is à project to establish an organization which 
would group together the institutes which are working on appropriate 
technologies, v/hich would aptly be called Appropriate Technology 
Institutes (ITAS) for the purpose of promoting the development and 
marketing of these technologies. 

Mexico, along with other Latin American countries, established 
the National Technology Transfer Registry (RNTT) in late 1972. The 
main reason for this decision was based on the excessive payments 
which had to be paid for imported technology, which in many cases were 
hidden remittances of profits to the exterior. Another of the main 
concerns was the frequent existence, in the transfer contracts, of 
clauses which restricted the operation of the enterprises buying the 
technology. 

The operation of the Registry is based on the l.aw on Technology 
Transfer and the Use and Exploitation of Patents and Trademarks of 
30 December 1972, which regulates the transfer of•technology from 
abroad. By virtue of this provision, which makes it obligatory to sign 
transfer contracts^ since their omission invalidates them before 
national tribunals, restrictive clauses in the contracts have been 
eliminated v/hich were obstacles to industrial growth,, and considerable 
savings have been made in foreign currency under the heading of : 
royalty payments abroad, technical-assistance and engineering services. 

Among the purposes of establishing the above-.mentioned RNTT were 
those of strengthening the bargaining.position of national enterprises, 
creating a consciousness in the business world of the importance of 
technology and its international transfer for the development of the 
country, and establishing a mechanism for determining the conditions 
of the contracts and the problems inherent in technology transfer, as 
a contribution to the task of national planning of the country's 
technological development. 

For a contract to be able to be signed, it must not contain 
restrictive clauses and entailments considered harmful, such as: (a) 
very high price; (b) excessive terms of applicability and (c) imposition 
of restrictions on exports^ production, research and, in general, on 
the operation of the buyer enterprise. 

The most common (579̂ ) form of payment is that of royalties on 
sales, since the unwritten rule is that their proportion should not 
rise above k% on the gross sales. 
Peru 

The National Research Council (CONI), established in 1968, is the 
first Peruvian institution in the area .of formulation and proposal of 
scientific and technological development policy and co-ordination of 
scientific research in the country. 
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CONI was composed of a Higher Council,, including the highest 
bodies of scientific research and members of the scientific community, 
to decide the support policy in the fields of national science and 
technology and of a General Technical Administration as the executive 
body and co-ordinator with specialized agencies for.the promotion, 
support, co-ordination and evaluation of scientific research projects. 
Among CONI's achievements'were the national inventories of human 
resources, the evaluation of technical requirement's for industry and 
the setting up of a National Centre for Scientific and Technological 
Information and Documentation» It also created various institutes such 
as that of Advanced Technologies, Intermediate Technologies, Physics, 
Mathematical Research, etc. 

At present it is working on a major revision of legal: 
normativeness in sciênce and technology. 

The salient features of this new order are the following: Ci) to 
modify the present bent towards the scientific:.to include the 
technological! (ii) to confirm the National Council for Science and 
Technology (CONACYT), the successor to CONI, as exclusively responsible 
for formulating scientific and technological development policy and 
co-ordinating it with the economic and social development policyi 
(iii) also to confirm CONACYT as responsible for promoting and 
supporting all areas of scientific and.technological research; (iv) to 
assign to CONACYT all the functions-related to international co-operation, 
designating it as-the responsible body in this' field. It should, 
however, co-ordinate its activities with the Ministry of Foreign 
Relations and the National Planning Institute; (v) the establishment of 
the National Fund for Scienfitic and Technological Development to act 
in the fields of obtention, management, administration and allocation of 
national and foréign resources for these purposes. 

A revisión of^the legal order in science and technology also-
reached the Institute'for Technological Industrial Research and 
Technical Standards ' (ITINTEC) established in 1970 to act : specifically 
in the industrial field.- It is intended that this entity should place 
greater emphasis on the activities of research and development which it 
carries out on its own, relatively decreasing the financing of 
subcontracting by other agents. 

In the area'of finance, ITINTEC receives its funds from a 
contribution of 2% of the net income (after taxes) of medium-sized and 
large industrial corporations. However, it,is possible that the 
corporations may decide to use these funds for their own research 
programmes. In this câse", and with previous approval of these 
programmes by ITINTEC, they are financed by the contribution, which 
in this case -although they do so in thè other cases- the corporations 
do not pay. ITINTEC is empowered to complement, with its own resources, 
the resources that the enterprises are using for their own research 
programmes. 

In addition, ITINTEC activities related to Decision 2k of the 
Andean Group were transferred to the National Commission for Foreign. 
Technologies and Investment (CONITE) along with everything rel'ated to. 
the control of technology transfer. 
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As already pointed out, at the beginning of 1977 ITINTEC 
transferred to the National Commission for Foreign Technologies and 
Investment (CONITE) the responsibility of registry and authorization of 
technology transfer contracts from the exterior. This function was the 
result of the implementation of the Peruvian provisions incorporated in 
Decision 2k of the Andean Group in this country's legislation. 

From 1975 to 1977, while ITINTEC was in charge of these functions, 
for which it had established the Technology Transfer Committee, the 
approaches used viere mainly directed towards the search for an effective 
technology transfer, for which the payments in foreign currency to the 
exterior actually corresponded to the compensation received, from abroad. 

CONITE began its operations in July 1976 as a consultative body of 
the Ministry of the Economy and Finances and is made up of three 
representatives from the Economy and Finances sector, two from Industry 
and Tourism, one from Energy and Mines, one from the Commerce sector, 
one from the National Planning Institute and one from the National 
Integration Office.1/ 

The Technical Secretariat of the Commission functions as â n 
advisory and technical support unit of CONITE at the Administrat'ion 
level. This body is responsible for receiving applications, advising 
contractors, evaluating thè contracts from a legal and economic point 
of view and overseeing their implementation. 

It is also the .responsibility of CONITE to develop, propose and 
execute the foreign technologies and investment policy, and to evaluate 
the adaptation of these to the socioeconomic development of the country. 
Trinidad and Tobago • ^ 

Although a systetn of science and technology with supporting 
institutions, plans and policy has not yet been developed, science and 
technology have been defined as an.important-area of external policy 
with the establishment:of an interministerial group in this area. Its 
chairman is the permanént secretary of the. Ministry of Foreign 
Relations, which is advised by a Ministry unit dealing with science, 
technology and international trade. Although there is no science and 
technology plan,'some policies'have been formulated, to cover certain , 
basic areas and sectors. 

One of the central areas on which attention has been focused for 
the future is the concern to have adequate systems of technology and 
infõrmation for the Caribbean. For this reason, the CEPAL Caribbean 
Documentation Centre is playing a key role in facilitating the 
establishment of a system of science and technology. 

There is no definite policy on tehcnology transfer, nor is there 
machinery to regulate it. However, there is a registry for foreign 
licences in the Central Bank, but only for the purpose of controlling , 
international exchange. 

2/ The National Integration Office was changed into the Ministry 
of Integration in 1976. In late 1977 the previous ministries of 
Industry and Tourism and Commerce and Integration were combined into 
one single body. 
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IV. MEANS AND INSTRUMENTS TO FACILITATE THE FORMULATION 
AND SETTING UP OF THE RECOMMENDED TECHNICAL 

CO-OPERATION INITIATIVES 

The previous sections of the document were basically devoted to 
a review of the experience and present situation of scientific and 
technological co-operation between both- regions and .an attempt to gather 
information and elements which, once confronted with the corresponding 
similarities of Africá, would make possible a fundamental identification 
of opportunities or areas in which co-operative efforts appeared to be 
most promising. 

As determined by^the di^ft document, this task of consolidating or 
"crossing" informatiori gathered i-O' both regions should lead to proposals 
or suggestions for interregional projects which might be undertaken by 
the secretariats of CEPAL and EGA to be submitted^ for their consideration 
at the meeting of governmental experts of the countries of Africa and 
Latin America» 

Such proposals and-suggestions would indicate not only the 
material or area in \ifhich it is proposed to carry out co-operative 
action but also, naturally, the means and instruments -institutional, 
organization and other typés of arrangements- appropriate for putting 
them into practice. ' 

It is also cleárthat thê means of co-operation will depend to 
a great extent on the nature and characteristics of the subject matter 
of the co-opèrative action:' for example, association to complete or 
continue a certain expferimental development v/ould obviously require 
different machinery from' that required to use the experience of a public 
body in the control of technology transfer, without denying that some 
activities -such ás the exchange of inforAation- would tend to be a 
common component in almost all forms of co-operation. 

It is poéteiblei along these likes, tô anticipate--on the level of 
agents of co-opêfation- that a very relevant role will be taken by the • 
agricultural or industrial research institute, in« everything; referring 
to the co-operative efforts to open up into the chosen sèctors related 
to agriculture, industry and energy. On the-other hand, in the; policy 
area, it is very probáble that the co-operátivè actions may be;entrusted 
to central administrative bodies of the countries responsible foi the 
formulation of technological policies and plans as well as those in 
charge of activities such as the control and registry of the entrance 
of technologies from abroad. It may be recalled from the first chapter 
that there are possibilities for co-operation in relation to determined 
developments which, in the scientific and technological policy area, 
have tsiken place under the Cartagena Agreement. 

Without detracting from the above^ we shoüld also point out -that-
in the private Latin American sector there are potentials that should 
be taken into account in future co-operative arrangement-s and 
activities between both regions, since the very rich and-vari-ed - — 
experience accumulated makes this sector espiecially suitabl-e to 
participate in training activities and, in general, technical 
assistance. 
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Besides the countrxès, which are natural agents of co-operation, 
the participation of regional or subregipnal bodies would also be 
possible. The Regional African Cèntré for Technology, in which almost 
all the countries of the Organization of African Unity participate, 
and the Cartagena Agreement are both regional examples of a rather 
extensive list of possible participants which includes ALADI, SELA-RITLA 
and also, of course,. CEPAL and EGA. 

It is interesting, on the subject of possible means or mechanisms 
for co-operation, to look at: what was recently agreed upon at the 
High-Level Meeting on Economic Co-operation among Developing Countries, 
held under the auspices of the Group of 77 (Caracas, Venezuela, 13-19 
May 1 9 8 1 ) . Attention was paid on this occasion, among other subjects, 
to technology and the promising, possibilities offered by co-operation 
among developing countries in this'area», and reiterating the critical 
importance of this co-operation in Ordjer to caótinjoe and strengthen 
efforts towards autonomous and sustained development. 

In addition to the objectiv-es pursued by the project and, 
specifically, in relation to the proposed purposes of the present 
chapter, a list is presented belov; of actions which might be considered 
in order to set up co-̂ operaition between the two regions and,attain the 
hoped-for benefits.^/;-. . / ' 

It would appear that a .fundamental action to be encouraged would 
be to establish or strengthen and keep up-to-date an inventory of the 
scientific and technological-capacities and activities of the countries 
of each region and of their néeds, with special emphasis on technological 
developments, experiences :of pilot or demonstrs^tion plants and 
availability of technical knowledge. .This inventory would also include 
a catalogue of institutions and machinery related to science and 
technology. This v/as precisely-a part of the. task which was to be 
carried out in selected areas to comply with the mandates of the present 
project. 'I . 

This systematic.;compilatÍQn of basic information should be 
available for the concerned countries and institutions and also for , 
international and regional organizations. 

The carrying out of the above would considerably facilitate the 
establishment of the arrangements and machinery which may be considered 
appropriate to make co-operation effective in the two regions. 

The range of these mechanisms is very wide, since it ranges from 
the simple exchange of information for a specific purpose to complex 
forms of association or collaboration euch as might be the case of the 

2J Besides the Programme of Action adopted by the High-Level 
Meeting on Eponomic Co-operation among Developing Countries (Caracas, 
13-19 May 19^1), A/36/333, the suggestions submitted were also inspired; 
by Co-ordinated technological research and development in developing 
countries; regional co-operation to strengthen indigenous capacities 
for innovation, study prepared at the request of the UNCTAD Secretariat, 
TDyByc,é/é3. 
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so-called "twinning agreements" between two-or more institutions which 
are usually national centres for technological research and development» 
The machinery mentioned might even include the establishment of 
permanent or temporary institutions \7hich would serve as an appropriate 
framework and structure for co-operative activities. ' Naturally, the 
existence of co-operative agfeements in the field of science and 
technology, such as those which have been signed among various countries 
of the region -Argentina and Brazil, for example- and countries of 
Africa, are a very interesting element for future activities of 
co-operation, whose concrete actions might be included in the framework 
offered by the above-mentioned instruments., 

V/ithout claiming to be exhaustive, we offer below some forms 
which the operative arrangements mentioned above might take, with the 
express warning that such arrangements would probably inclvide various 
forms, many of v/hich, in turn, are normally combine. 

It goes without saying that the concept of technical assistance, 
in the sense of transfer of accumulated experience; and knowledge from 
one party to another, whether carried out in relation to a specific 
area or in general terras, is present in practically all of the forms 
and mechanisms listed below, constituing precisely the main object of 
the relationshipsproposed as an illustration» • 
1. Exchange of general or specific information and knovjledge on 

specific topic or problem 
This is undoubtedly a kind of primary component of all co-operative 

activity, since it is difficult to conceive of it v/ithout including this 
exchange. However, it may occur, especially in the initial stages, that 
the co-operation consists basically in an exchange of information and 
knowledge referring to a specific activity or area of work» 
2o Establishment of -iriforraation networks 

These are mechanisnie to strengthen and confêr some permanence .to 
exchanges of information, communication of ideas and results of 
regular experiences and consultatiòné among participating countries. 
Obviously, this dissemination activity must be preceded by the 
collection, systematiaation, processing and analysis of the information, 

-Various süch mechanisms èxist; fii-stly, there are those of SELA-
RITLA and the Andean Technological Information System, to which shóuld 
be added those under UNIDO, ÜNCTAD, UIÍESCO, UNDP and WIPO, which offer 
extremely useful and helpful elements and experiences. 

In relation to UNDP and its computerized information referral 
system (INÍlES)on the capacities and seî viCes which may be obtained in 
the developing countries for co-operation with other developing, countries,, 
it could be convenient to foresee a greater role for the competent bodies 
of the developing regions in the management of this instrument as a:-
means of increasing its use and making it more effective. 
3. Exchange of staff < , •. 

This is a method used in the region, with one of the most 
frequent forms being the so-called pasantías, that is, inore or less 
brief training courses of one or more researchers from one centre of 
research to another similar one in order to acquire or perfect certain 
knowledge. Naturally, visits of longer and more.extensive period®, such 
as scholarships, are included here. 
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These longer and more extensive visits include moves fo staff 
of the experimental research and: development centres npt only for 
original development or specific technology adaptation but also for 
the transfer of knowledge and experience accumulated by these centres, 
both in specific subjects and in general areas. This is also 
applicable to the private sector, whose equipment in this sense is 
very considerable, although its transfer will probably be made by 
other channels different from those utilized by the technological 
centres. • 
k. Joint training programmes 

This is one of the means of co-operatipn which offers the best 
possibilities and in which three different types may be distinguished. 
First of all, there is the training of specialized staff to apply and 
master certain techniques. This is one of the most frequent situations 
in which training through transfer ,of knowledge and skills is done from 
the party which is most advanced or which has completed a specific 
activity of experimental- research and development, or a partial area 
of it. Naturally, the training .does not necessarily have to be 
connected with a specific project or aptivity, since it.may touch on 
areas or subjects of a general nature.. Secondly, the. .-training may 
also have as an object the staff., members whose function is the 
selection, acquisition, importation and adaptation pf technplogy, 
generally from industrialized" cbuñ'tr'i'esi dealing with -both juridical 
and legal aspects -directed» towards negotiation- such ̂ as technologies 
connected with the selection ,pf appropriate teph-nologies and the 
deglobalization of the so-called "technological package", given the 
existing relatipnship.between deciding which technology should be 
acquired and the way to acquire it. .This is a yery appropriate sphere, 
for co-operation among developing countries, given the common 
characteristics of theii;. technological.: dependency • on the industrialized 
countries. .. 

The same considerations are applicable tp areas dealing v;ith 
industrial property (patterns and trademarks) and the formulation and 
application of technical satandards and quality control. 

Finally, the area of formulating science and technology policies 
is also suitable for training efforts, especially since there are few 
institutipns which provide training in this area. 

Joint experimental research and development programmes 
Obviously this heading may include a wide range of possible 

co-operative initiatives, whether it is a question of undertaking a 
determined technological development or combining efforts to continue 
one already started. At the same time v;e should not lose sight of the 
fact that this is a rather complex method, since the sum of the efforts 
made towards a common objective, even if the participants are of a 
similar nature, is in no case exempt from the problems and difficulties 
inherent in this type of activity, particularly when the experience of 
the participants is neither rich nor prolonged. 

The first possible.line of action which comes to mind is the 
combination of efforts to face and solve specific technological 
problems, in order to facilitate the utilization of the obvious 
economies of scale characterizing many activities of this type. 
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In the region there are some experiences, among v;hich are the 
Andean PADT already mentioned on various occasions. We could also 
point out, for example, the "twinning agreements or arrangements" of 
the Brazilian IPT with the Technological Laboratory Qf Uruguay (LATU) 
on the chemical and leather industries, and viith the National Institute 
of Technology and Standards (INTN) of Paraguay in various technical 
fields, with the Mexican LANFI in the area of packaging and, finally, 
with the Caribbean IIT= • 

The establishment of action "committees among concerned countries 
in both regions might be considered, to act as promoters and catalysts 
of technological development, encouraging contacts betvjeen the 
respective institutions and organizations and, in general, serving as 
points of reference in the sectors for ivhich they -are responsible» 

The programmes for substituing alcohol for gasoline -particularly 
in the case of manioc- the use of bamboo as a-construction material, 
especially in rural areas, the use of cassava and the development of 
composite or enriched flour, the use of the African palm and the study 
and use of tropical woods for housing are merely some illustrative cases 
of areas vjhich iüight possibly be considered as the-object of initiatives 
and co-operative arrangements such as those already proposed. 

It goes without saying that such:,a list of possible arrangements 
in these sectorô to be included in th.e._project should arise from the 
joint study of the potential, needs of Ijoth regions in the scientific 
and technological fields. 

Co-operation to improve bargaining power with suppliers of 
technology 
The previous"paragraph pointed out the advantages emerging from 

the combining of efforts on the. part of .-research institutes to reach, 
with an economy of eost and time., determined objeptives related to the 
generation and adaptation of technólogie.s'o -

It could'-alsüi be pointed out -along these; lines-; that j there are,, 
undeniable benefits'to be obtained from the sum, of, national efforts 
directed, however, in this case:, towards another type of . proposal, 
related insteaU to the institutional sphere. . The countries of the 
region have kccumulated an experience which may iirell be called 
valuable in the itrans.fer of technologies from the industrialized 
countries^ especially in the control of their entret.nce (analysis of 
contracts, detailing of the technological package, etc.) and ensuring 
that the loans arising from them are suitably related to their 
usefulness. 

It is evident that this accumulation of experience might 
undoubtedly be enriched by the contribution of similar stores of 
kriovrledge accumulated in other countries of other regions as in the 
case of the African countries. The search for the most appropriate . 
technologies, their selection and the corresponding negotiation are 
all fields that require constant activity in order to improve, the ,. 
bargaining pov;er and conditions in which these are incorporated iii the 
productive apparatus of the developing countries. As a result, it is 
believed that these are a very situable field for horizontal 
co-operation, as .expressed earlier in discussing the possible "jeint 
training programmes. The óoncrete actions could -consist of an exchange 
of information and experiences previously compiled on all the stâ^ges of 
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technology transfer, including aspects related to the elaboration of 
contract models, the problems of industrial property and, possibly, 
technical standards and quality; promotion of the use of commercial 
services from consulting firms from the countries of both regions for 
the evaluation, supervision and putting into practice, of projects, 
which could also bring with it the provision of technologies 
developed or adapted in these countries; joint negoatiation of various 
countries for the acquisition of determined technologies, for which 
there could be support, as in other already mentioned activities on 
technology transfer, from the Technological Information Exchange 
System 1/ sponsored by UNIDO; the organization of technical meetings 
of thosê  in charge of these functiõns in the countries of both regions, 
for which they may havè the'sponsorship of international organization 
if they so requesto 

Schemes of preferêntial treatment for the development and 
transfer of technology among countries 
This is a very broad and complex topic which-will require 

further analyses and studies, since there is little or no experience 
on it. For the moment, it is enough-to point out that the giving of 
this preferential treatment, which is done entirely in agreement with 
the national legislation, would normally, under the heading of 
exchange of technological development, be carried out in large part by 
the enterprises providing these services as their/usual function. It 
would also be applicable, although probably to lesser extent, to the 
remaining technological .exchange activities, for example, those carried 
out by the technological centres. 
8. Efitablishment of regional and interregional- centres or mechanisms 

for development and transfer of technology ; 
It is possible that the'identification of opportunities for 

co-operation beti'ireen both regiôns will Mead to consideration of the 
need to reinforce; or Establish interregional mechanisms and, in some 
cases, also regional, in òrdèr to reach somè type.of permanent r 
connexion between Africa and Latin America which would channel, and 
serve as institutional support for co-operative activities. 

Since 1979 -the above-mentioned African Regional Centre for 
Technology has bèen functioning in Dakar, Senegal, with the 
participation of álraost all the member countries of OAU (Organization 
for African Unity). Its functions are basically to stimulate and 
promote co-òperatiòn among these countries in the areas of development 
and technology transfer. 

The similar Asiatic (Regional Centre for the Transfer of 
Technology has been operating in Bangalore, India, since 1977, while 
the negotiations for the es-tablishment of an Arab centre of this type 
are almost completed. 

The need to 'establish these centres has been confirmed by various 
provisions^ of the Vienna Programme of Action on Science and Technology 
for Development, ivhich states that "developing countries should use. 

2/ Known by the acronym TIES (Technological Information 
Exchange System). 
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strengthen and, when necessary, set up subregional, regional and 
interregional centres for the transfer and development of technology"»2/ 

The existence of a body of this type at the other geographical 
extreme of the possible flow of co-operation leads to the thought that 
it might be convenient to consider its establishment in Latin America, 
in line with what v/as established in the above-mentioned Vienna 
Programme of Action.. This possibility, however, should be very 
carefully evaluated, in view of the existence of regional bodies which, 
if they receive the charge from their respective governments, might 
perhaps, if properly adapted, carry out these functions. Consider, 
for example, RITLA, among whose various functions is that of supporting 
the integration of the technological institutes of the region, it being 
agreed to begin with an exchange of information and experiences. The 
World Association of Industrial and Technological Research 
Organizations might also provide an adequate framework for the 
possible co-operative activity of the countries through its centres of 
industrial technologyo 

In brief, the existing regional machinery -or that which is acting 
in the region- vjould have to be reviewed for the purpose of determining 
its ability to carry out functions which the concerned governments 
might decide to assign to it for the specific purpose of intensi'fyng 
scientific and technological co°operation between both regions» 

It would also be possible to consider, in the area of inter-
regional machinery^ organizing a meeting in which selected organizations 
or institutes from both regions, regional organizations such as the 
regional commiesions, development banks, subregional organizations, etc., 
would participate. 

The purpose of the meeting -the first of a series- would be to 
set up the bases of a machinery to identify, formulate and promote 
specific co-operation projects. 

The machinery of the network type to be established, would adopt 
the approach of a club, in that only the concerned country or bodies 
would be involved; it would also be possible to set up sectoral 
committees or subcommittees. 

The protagonists for this initiative would be, as indicated, the 
centres or organizations already mentioned, with the United Nations 
organizations taking the role of promoters, in addition to any others 
which the countries might decide to assign them. 

2/ The Vienna Programme of Action on Science and Technology for 
Development, section I, paragraph B, 3? 6, 43, approved by General 
Assembly resolution 3V218. 

2/ Better known by its English acronym WAITED. 

3/ According to an informal UNIDO propo al. 




