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ECONOMIC CQMMISION FOR LATIN AMERICA 

LATIN AMERICAN SEMINAR ON FRE-F ABRIC AT ION OF HOUSES 

(Copengahen, 1 3 A u g u s t t o 1 S e p t e m b e r , 1 9 6 7 ) 

PREFABRICATION OF BUILDINGS AND ITS INFERENCES UPON 
THE DEVELOPMENT OF LATIN AMERICA 

( b y C a r l o s Da S i l v a , C i v i l ' E n g i n e e r , P r e s i d e n t , 
E n g e n h a r i a de F u n d a j S e s S , . A , E N G E F U S A) 

I . COMMENTS ON DEVELOPMENT AND LATIN AMERICA 

One o f t h e most r e m a r k a b l e f e a t u r e s o f economic a c t i v i t i e s i n L a t i n 

A m e r i c a , a t t h e p r e s e n t t i m e , i s t h e v a s t e f f o r t w h i c h t h e Hemisphere 

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

under-deve lopment i n r e l a t i o n t o more advanced c o u n t r i e s . 

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

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

t o d a y , h a v e had a g r e a t i m p a c t on t h e deve lopment p r o c e s s o f a l l n a t i o n s . 

C o n s e q u e n t l y , t h e r e i s a l o n g i n g f o r w e l l - b e i n g among a l l communit ies , 

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

modern media o f communication and i n f o r m a t i o n o f t h e b e n e f i t s which 

p r o g r e s s can p r o v i d e . 

Day b y d a y , L a t i n Americans a r e becoming aware t h a t o n l y t h r o u g h an 

o v e r a l l development and an i m n e d i a t e ;'nd s u s t a i n e d u t i l i z a t i o n o f a l l 

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

p r o d u c t i o n o f goods a n d s e r v i c e s , b o t h i n q u a n t i t y and q u a l i t y . I,Tien t h i s 

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

where p e o p l e w i l l n o t b e so i m p o v e r i s h e d and l i v i n g c o n d i t i o n s w i l l b e 

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

Y e t , one must r e c o g n i z e t h a t t h e u s e o f t e c h n o l o g i c a l i n n o v a t i o n s i s 

b y no means an e a s y t a s k , inasmuch a s i t r e q u i r e s s i z a b l e i n v e s t m e n t s , 

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

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

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

b a r r i e r s , t o an improvement o f l i v i n g s t a n d a r d s , so e a g e r l y d e s i r e d by 

e v e r y o n e . / B r a z i l ' s t o t a l 



B r a z i l ' s t o t a l a r e a o f 8,500,000 s q u a r e k i l o m e t r e s i s s c a n t i l y -

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

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

p o l i t i c a l and s o c i o - e c o n o m i c s t r u c t u r e s have p e c u l i a r c h a r a c t e r i s t i c s ; 

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

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

t o o t h e r L a t i n American c o u n t r i e s . 

N e v e r t h e l e s s , t h e r e i s a n a s p e c t which i s common t o a l l L a t i n American 

n a t i o n s , i . e . , t h e l a c k o f a d e q u a t e s a v i n g s w i t h which t o b u i l d up t h e 

needed c a p i t a l and an i n e f f i c i e n t approach t o meet t h e i r soc io~economic . 

deve lopment r e q u i r e m e n t s . A v e r a g e e a r n i n g s i n t h e l o w e r income b r a c k e t s , 

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

p o p u l a t i o n , r e s u l t from t h e p r e v a i l i n g s low r a t e o f d e v e l o p m e n t . The 

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

r e s o u r c e s needed t o improve p r o d u c t i v i t y and b o o s t t h e d e v e l o p n e n t p r o c e s s 

o f t h e s e n a t i o n s . 

U n l e s s t h i s v i c i o u s c i r c l e i s b r o k e n , L a t i n American p o p u l a t i o n s w i l l 

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

who have made u s e o f s c i e n t i f i c and t e c h n o l o g i c a l advancements . Such 

b e n e f i t s a r e t o d a y a t a n g i b l e r e a l i t y and a r e d e s i r e d by e v e r y b o d y e l s e . 

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

b u y i n g consumer g o o d s , b u t r a t h e r i t means t o a b o l i s h w a s t e , and c o n s e q u e n t l y 

t o make a b e t t e r u s e o f a v a i l a b l e r e s o u r c e s and t r y t o s e c u r e t h e maximum 

r e t u r n from i n v e s t m e n t s made. 1 l i e n e v e r new c o m b i n a t i o n s o f p r o d u c t i o n 

f a c t o r s a r e made i t i s t h e same a s c r e a t i n g a new e f f i c i e n c y g e n e r a t i n g 

mechanism f o r t h e p r o d u c t i o n s y s t e m . 

Economic d e v e l o p m e n t , which makes i t p o s s i b l e t o improve t h e l i v i n g 

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

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

must g r a d u a l l y i n c r e a s e . 

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

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

c o u n t r y b r i n g s f o r t h t h e improvement o f t h e p e o p l e s 1 w e l l - b e i n g . 

L a t i n American p e o p l e s w i l l t h e r e f o r e have t o c h o o s e b e t w e e n t h o s e 

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

o p t i o n should c o n s i s t o f a r a t i o n a l c h o i c e o f modern t e c h n i q u e s . S o l u t i o n s 

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

o f t h e sys tem and a s i m u l t a n e o u s and s u s t a i n e d u t i l i z a t i o n o f t h e a v a i l a b l e 

l a b o u r f o r c e . 

Y e t , t o p r o d u c e f o r t h e s o l e p u r p o s e o f making u s e o f n o n - s k i l l e d 

l i b o u r may b e t h e r i g h t a p p r o a c h i n c e r t a i n p e r i o d s o f H i s t o r y o r under 

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

n o r a s o l u t i o n f o r an o v e r a l l and s u s t a i n e d improvement o f t h e p o p u l a t i o n s 1 

l i v i n g s t a n d a r d s . Such d e c i s i o n might e v e n g i v e r i s e t o s e r i o u s consequences 

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

development., and t o an u n f a v o u r a b l e r e a c t i o n t o s c i e n t i f i c and t e c h n o l o g i c a l 

advancement. T h i s might e v e n i m p a i r t h e c h a n c e s o f a t t a i n i n g t h e m a j o r 

g o a l o f m a x i m i z i n g t h e s u p p l y o f goods and s e r v i c e s a t l o w e r c o s t s . Summing 

up o u r v i e w s , we s h o u l d l i k e t o r e c a l l t h a t " t h e o n l y means a v a i l a b l e t o 

Mankind t o s e c u r e b e t t e r l i v i n g c o n d i t i o n s i s t o improve p r o d u c t i o n 

m e t h o d s " . 

I t i s a l w a y s d i f f i c u l t t o f i g u r e o u t q u a n t i t y - w i s e t h e b e s t way t o 

a t t a i n a h i g h l e v e l o f manpower employment and a comprehensive u t i l i z a t i o n 

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

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

The b a s i s f o r c r e a t i n g new j o b s i s i n e v i t a b l y f o u n d t o b e t h a t o f 

i n s t i t u t i n g i n c e n t i v e s t o f o s t e r t h e e f f i c i e n c y o f t h e development p r o c e s s . 

Only c a r e f u l s o c i o - e c o n o m i c s u r v e y s and a c c u r a t e s t u d i e s on c a p i t a l 

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

o f p r o v i d i n g g r e a t e r b e n e f i t s t o communit ies i n t h e s h o r t r u n . 

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

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

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

be f o l l o w e d . 

/ A d e q u a t e p o l i c i e s 
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Adequate p o l i c i e s o f economic development may c o n s t i t u t e en e f f i c i e n t 

i n s t r u m e n t t o s a t i s f y t h e p e o p l e s ' a s p i r a t i o n s f o r d e v e l o p m e n t . However, 

t h e s e p o l i c i e s should be implemented on an o v e r a l l b a s i s and not on an 

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

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

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

I I . THE HOUSING POLICY AMD IATIN AMERICA 

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

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

T h u s , t h e s o l u t i o n o f h o u s i n g problems i n such c o u n t r i e s s h o u l d n o t 

c o n s i s t o f t h e i m p o r t o f p r o d u c t i o n g o o d s t o meet immediate r e q u i r e m e n t s . 

L i k e w i s e , i t would not be a p p r o p r i a t e t o commit e i t h e r o n e ' s own o r 

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

machinery w i t h o u t a. c o r r e s p o n d i n g a s s i m i l a t i o n o f t h e p e r t i n e n t know-how. 

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

methods o f c o n s t r u c t i o n from among t h o s e w h i c h draw more h e a v i l y on i d l e 

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

l e s s e f f i c i e n c y . 

I t would n o t seem l o g i c a l t o i g n o r e a l l t h e l e s s o n s o f modern 

t e c h n o l o g y j u s t a s a t t e m p t s a r e b e i n g made t o meet one o f man 's pr imary 

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

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

n e e d y . I t would b e l i k e r e f u s i n g t o a d e q u a t e l y meet a n o t h e r p r i m a r y human 

r e q u i r e m e n t - l i v i n g - " a n o r i g i n a l r e q u i r e m e n t o f w h i c h a l l t h e r e m a i n d e r 

a r e b u t mere c o n s e q u e n c e s " . 

The h i s t o r y o f human p r o g r e s s i s i n t h e l o n g r u n n o t h i n g but t h e 

advancement o f m a n ' s i n t e l l e c t u a l c a p a b i l i t i e s t o w a r d s a t i s f y i n g h i s own 

w e l l - b e i n g n e e d s . 

One s h o u l d b e a r i n mind t h a t t h e m a j o r g o a l o f a n y N a t i o n a l Housing 

Programme i s : 

"To b u i l d more h o u s e s i n s h o r t e r , t i m e , a t l o w e r c o s t s , and w i t h 

improved c o n d i t i o n s o f q u a l i t y . , c o m f o r t and d u r a b i l i t y . " 

/To t h i s 
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To t h i s e n d , i t i s i m p e r a t i v e t o expand p r o d u c t i o n t h r o u g h t h e use 

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

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

The n e e d . f o r a d d i t i o n a l h o u s i n g i s not m e r e l y a consequence o f 

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

urban c l u s t e r s , b u t a l s o a c o n s e q u e n c e o f t h e g r a d u a l improvement o f t h e 

l i v i n g s t a n d a r d s o f t h e p e o p l e s , which t e n d s t o k e e p up w i t h economic 

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

f o r n e w , ' i m p r o v e d and b e t t e r - e q u i p p e d d w e l l i n g s . An e n l i g h t e n e d community 

w i l l i n t i m e a s k not o n l y f o r s h e l t e r , , b u t a l s o f o r b e t t e r l i v i n g c o n d i t i o n s , 

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

r e q u i r e d . 

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

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

o f new p r o d u c t i o n problems h i t h e r t o unknown. The c o e x i s t e n c e o f a l l t h e s e 

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

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

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

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

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

o f h o u s i n g c o n s t r u c t i o n i n l a t i n A m e r i c a , s p e c i a l emphasis should be g i v e n 

t o t h e v a r i e d r e g i o n a l c o n d i t i o n s . However, one s h o u l d make t h e most o f 

t h e e x p e r i e n c e o f o t h e r n a t i o n s , w i t h a l l i t s l i g h t s and wrongs . T h i s would 

be t h e b e s t way t o r .educe b u i l d i n g t i m e s and a s h o r t c u t t o w a r d s s o l v i n g 

our h o u s i n g p r o b l e m s . 

I I I - . INDUSTRIALIZATION OF CIVIL CONSTRUCTION 

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

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

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

b u i l t , c u t down c o s t s and s h o r t e n b u i l d i n g t i m e s . 

S u r v e y s c o n d u c t e d b y us r e v e a l t h a t i n Europe t h e r e i s a n i n d u s t r i a l 

c o n c e p t common to, p r a c t i c a l l y a l l b u i l d i n g methods . . The most i m p o r t a n t 

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

/ b u i l d i n g component § 
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b u i l d i n g components, t h e i r d e g r e e o f m e c h a n i z a t i o n , o r g a n i z a t i o n o f p l a n t s , 

whether f i x e d o r m o b i l e , and t h e e f f o r t s made t o f i n d new m a t e r i a l s t o be 

u s e d . 

C o n s t r u c t i o n i n d u s t r i a l i z a t i o n , as i t e x i s t s i n deve loped c o u n t r i e s , 

i s t h e r e s u l t o f t h e n e c e s s a r y demand f o r optimum b u i l d i n g c o n d i t i o n s , by 

means o f a d e t a i l e d and m e t h o d i c a l p r e p a r a t i o n o f t h e work. I t i s i n t e n d e d 

t o adapt i n d u s t r i a l i z a t i o n t o modem economy and t o t e c h n i c a l - s c i e n t i f i c 

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

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

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

and p r o j e c t s t o a c t u a l c o n s t r u c t i o n on t h e work s i t e and an o v e r a l l u s e 

o f u p - t o - d a t e mechanized equipment throughout a l l s t a g e s of c o n s t r u c t i o n . 

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

t h e f o l l o w i n g wel l -known e q u a t i o n i s a p p l i c a b l e : 

HIDU/I'RlALIZAf ION » RATIONALIZATION f MECHANIZATION t ALTGUHTION 

R a t i o n n l i z a t i . o n : an e f f e c t i v e u t i l i z a t i o n o f p r o d u c t i o n means a c h i e v e d 

t h r o u g h c a r e f u l p l a n n i n g ; M e c h a n i z a t i o n : u t i l i z a t i o n o f mechanized 

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

Automation: m e c h a n i z a t i o n o f planned i n t e l l e c t u a l t a s k s . 

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

h i s f u t u r e programmes c a r e f u l l y and s c i e n t i f i c a l l y . Then i t o f t e n becomes 

apparent t h a t d i f f i c u l t i e s a r e not r e s t r i c t e d t o s e c u r i n g s k i l l e d l a b o u r 

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

r a t i o n a l i z e t h e u t i l i z a t i o n t h e r e o f . N e e d l e s s t o say t h i s r a t i o n a l i z a t i o n 

i s not c o n t i n g e n t upon t h e c o n s t r u c t i o n p r o c e s s , f o r i t i s j u s t a p a r t o f 

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

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

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

toward t h e h o u s i n g problem was u n q u e s t i o n a b l y a consequence o f m e c h a n i z a t i o n . 

M e c h a n i z a t i o n i s not o n l y a means t o c u t down c o s t s b u t a l s o , f o r s e v e r a l 

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

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

As we s t r e s s t h e importance o f m e c h a n i z a t i o n w i t h i n t h e e q u a t i o n 

above r e f e r r e d t o , we a r e n o t s p e c i f i c a l l y r e f e r r i n g t o t h e use o f power 

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

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

t h e p r o c e s s e s used i n t h e f a b r i c a t i o n - o f t h e d i f f e r e n t p r e f a b r i c a t e d • 

b u i l d i n g - components. The d e g r e e o f m e c h a n i z a t i o n o f a g i v e n c o n s t r u c t i o n -

p r o j e c t may be c o r r e c t l y e v a l u a t e d by t h e r a t i o between t h e c o s t o f t h e 

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

I V . OVERALL PREFABRICATION OF BUILDINGS 

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

p a n e l s i s one o f t h e most a d e q u a t e forms t o i n d u s t r i a l i z e c o n s t r u c t i o n , f o r 

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

mechanized h o u s i n g c o n s t r u c t i o n p r o c e s s e s . There must be a minimal l e v e l o f 

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

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

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

r a t e may be a c h i e v e d ; I t i s t h e combined e f f e c t s o f market c o n t i n u i t y and 

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

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

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

t e c h n i q u e which d i f f e r s e n t i r e l y f rom t h a t used by us i n t h e h o u s i n g s e c t o r , 

and i n which i m p o r t a n t d e s i g n problems a r e r o u t i n e l y s o l v e d a l o n g t h e 

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

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

b u i l d i n g components, which upon c o m p l e t i o n a r e moved t o t h e work s i t e and 

e r e c t e d w i t h t h e a i d o f d e r r i c k s . Beams, i n t e r i o r and e x t e r i o r w a l l p a n e l s 

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

m a s s i v e b o d i e s . Door and window f r a m e s , e l e c t r i c a l , w a t e r s u p p l y and sewer 

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

p a n e l s and r e a d i l y p l a c e d i n t o p o s i t i o n . S t a i r c a s e s a r e a l s o p r e f a b r i c a t e d 

i n r e i n f o r c e d c o n c r e t e p a n e l s and r e a d i l y put i n t o p o s i t i o n . P e c u l i a r 

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

c o n s t r u c t i o n j o i n t s , -

P r é f a b r i c a t i o n p r o c e s s e s a r e n o t l i k e l y t o become o b s o l e t e n o r a r e 

t h e y l i m i t e d t o s m a l l g r o u p s o f b u i l d i n g s t y l e s , inasmuch a s one may change 

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

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

/ T h e s e b u i l d i n g 



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

b e g i n n i n g w i t h t h e d r a f t p r o j e c t and g o i n g down t h e l i n e t o i n c l u d e e v e r y 

b u i l d i n g p h a s e . I t can be s a i d t h a t p r e f a b r i c a t i o n s u p e r s e d e s e m p i r i c and 

outmoded p r o c e s s e s , and c r e a t e s c o n d i t i o n s f o r u s e o f new s k i l l s and 

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

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

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

p o l i c y - m a k i n g meohanisms. T h i s complex o f modern t e c h n i q u e s p e r m i t s a 

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

and a d e q u a t e p l a n n i n g , c o - o r d i n a t i o n and c o n t r o l . 

S e v e r a l methods used have p r o v e d so h e l p f u l and p r o d u c t i v e a n d have 

c o n s e q u e n t l y become v e r y w e l l - k n o w n , n a m e l y , L i n e a r Programming, CPM 

( C r i t i c a l P a t h M e t h o d ) , PERT (Program E v a l u a t i o n and R e v i e w T e c h n i q u e ) , 

s i m u l a t i o n method and i n v e n t o r i e s t h e o r y . 

I n a d d i t i o n t o l i n e a r programming, f a v o u r a b l e r e s u l t s can be s e c u r e d 

f r o m t h e u s e o f t h e PERT and CPM s y s t e m s . By means o f a l o g i c a l d e f i n i t i o n 

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

t o l e a r n b e f o r e h a n d what a r e t h e r e s o u r c e s needed i n t e r m s of q u a n t i t y and 

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

f o r t u i t o u s c a s e s . 

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

one o f t h e m a j o r s e c t o r s o f b u s i n e s s c o n c e r n s , b e c a u s e i t s e t s f o r t h 

p u r c h a s e o r p r o d u c t i o n p o l i c i e s b a s e d on t h e s i z e o f economic l o t s . 

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

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

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

a l l modern s k i l l s , i n a d d i t i o n t o overall p l a n n i n g which t q k e s i n t o a ccount 

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

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

a ) D e t a i l e d p l a n n i n g o f f a b r i c a t i o n o f p a n e l s and b u i l d i n g components 

( f r a m e s , e l e c t r i c a l and plumbing f i x t u r e s , e t c . ) t o be i n c o r p o r a t e d t o t h e 

b u i l d i n g ; an a d e q u a t e d a i l y work s c h e d u l e should be e s t a b l i s h e d f o r t h e 

p r e f a b r i c a t i o n p l a n t a ( f i x e d and/or m o b i l e ) . 

A ) P l a n n i n g 
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b) P l a n n i n g o f p a n e l t r a n s p o r t a t i o n and e r e c t i o n -work e s t a b l i s h i n g 

a c c u r a t e l y t h e number of t y p e s o f p a n e l s t o be e r e c t e d each d a y , ¿ s w e l l 

a s a l l t h e supplementary work t o b e e x e c u t e d l a t e r . 

I t i s o b v i o u s t h a t , under t h e s e c i r c u m s t a n c e s , c o n t r a c t o r s can 

e f f e c t i v e l y r a t i o n a l i z e t h e p r o j e c t e x e c u t i o n and b e a b l e t o p r o v i d e 

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

c o n s t r u c t i o n t e c h n i q u e s . 

The o v e r a l l p r é f a b r i c a t i o n o f b u i l d i n g s makes p o s s i b l e t o w o r k on 

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

out o f t h e r e s o u r c e s u s e d . T h i s b u i l d i n g t e c h n i q u e d e s i g n e d t o make 

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

s i m p l i f i e d o p e r a t i o n s a n d new methods, w i t h s p e c i a l emphasis on j o b 

a s s i g n m e n t s , l o g i c a l sequence o f programmes, t i m e and m o t i o n s t u d i e s , 

a d e q u a t e use o f m a t e r i a l s and equipment, , p h y s i c a l c o n d i t i o n s o f work s i t e s , 

q u a l i t y c o n t r o l s and p r o d u c t i o n q u a n t i t y . E x c e l l e n t economic e a r n i n g s 

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

1 . Improved p r o d u c t i v i t y i n d i c e s and p r o d u c t i o n r a t e s ; 

2 . l i o r k s i m p l i f i c a t i o n , s m a l l e r number o f m o l d s , f r e q u e n t r e - u s e o f 

molds and s u p p r e s s i o n o f c e n t e r i n g s ; 

3 . C o n c r e t i n g o f a l l p r e f a b r i c a t e d b u i l d i n g components i n t o p a n e l 

form on t h e s p o t , which a f f o r d s g r e a t e r o p e r a t i o n a l c o m f o r t and 

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

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

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

l i f t i n g and c a r r y i n g equipment» 

The i n d u s t r i a l p r o c e s s e s o f c o n s t r u c t i o n o f b u i l d i n g s by means o f 

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

immediate l a r g e - s c a l e , u t i l i z a t i o n i n L a t i n A m e r i c a , b e c a u s e t h e y b a s i c a l l y 

meet t h e n e e d s o f h o u s i n g programmes and can be used w i t h a v a i l a b l e r e s o u r c e s . 

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

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

i n v e s t m e n t s a r e made, t h e l i m i t e d t e c h n i c a l c a p a b i l i t i e s of" f i r m s and l o c a l 

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

c a p i t a l s h o u l d t h e r e f o r e be made o r d e r l y and p r o g r e s s i v e l y . S i m p l e - t y p e 

/ m o b i l e p l a n t s 
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m o b i l e p l a n t s t o f a b r i c a t e p a n e l s on c o n s t r u c t i o n s i t e should be u s e d 

o r i g i n a l l y . L a t e r , -when t h e market f o r p r e f a b r i c a t e d p a n e l s so w a r r a n t s , 

comprehens ive i n d u s t r i a l - l i k e f i x e d p l a n t s s h o u l d be p r o v i d e d on a d e q u a t e 

l o c a t i o n s , 

V , BRAZIL'S SOLUTION OF HOUSING PROBLEMS 

I n g o i n g o v e r t h e r e a s o n s which l e d t o t h e w o r s e n i n g o f t h e h o u s i n g 

problem i n B r a z i l , one i s l i k e l y t o f i n d m u l t i p l e and h i s t o r i c a l c a u s e s , 

such a s t h e c o u n t r y ' s p o p u l a t i o n e x p l o s i o n , u r b a n c o n c e n t r a t i o n s , i n f l a t i o n , 

r e n t f r e e z e s and l a s t b u t n o t l e a s t t h e f a i l u r e o f t h e h o u s i n g c o n s t r u c t i o n 

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

management o u t l o o k w h i c h o r i g i n a t e d and s t r e n g t h e n e d d u r i n g t h e v a r i o u s 

p e r i o d s o f i n f l a t i o n and b e c a u s e management h a s n e v e r b e e n much concerned 

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

Owing t o t h e a c c e l e r a t i o n o f t h e i n f l a t i o n a r y p r o c e s s , c o n t r a c t o r s 

were l e d t o abandon t h e c o r r e c t system o f b u i l d i n g on a j o b c o n t r a c t i n g 

b a s i s and t o s w i t c h o v e r t o t h e " a d m i n i s t r a t i o n " o r " c o s t " s y s t e m , ^ As 

a r e s u l t , t h e y were l e f t w i t h no f u r t h e r economic i n c e n t i v e s t o keep p r i c e s 

w i t h i n r e a s o n a b l e l i m i t s or. t o improve b u i l d i n g c o n s t r u c t i o n methods by 

making them more p r o d u c t i v e . 

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

a r e w e l l - k n o w n t o e v e r y o n e ; c o s t i n f l a t i o n , which c a u s e s a c o n s i d e r a b l e 

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

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

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

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

c l a s s p o p u l a t i o n . 

The N a t i o n a l Housing P o l i c y , t h e f u n d a m e n t a l s o f which were f o r m u l a t e d 

t h r o u g h F e d e r a l Law N° 4 , 3 8 0 o f August 2 1 , 1 9 6 4 , i s a f a i r and e f f e c t i v e 

c o n t r i b u t i o n which t h e Government o f B r a z i l d e v i s e d t o h e l p meet t h e s o c i a l 

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

3 / A b u i l d i n g s o c i e t y o r g a n i z e d b y t h e f u t u r e co-owners o f h o u s i n g u n i t s 
t o b e b u i l t , who h i r e t h e s e r v i c e s o f a r e g u l a r b u i l d i n g c o n t r a c t o r 
a t a g i v e n f e e , 

/ f a s t r a t e , 
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f a s t r a t e , t h u s c r e a t i n g l a r g e r and l a r g e r c l u s t e r s . The a f o r e m e n t i o n e d 

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

men and t h e i r f a m i l i e s . The b a s i c p o l i c y under t h a t l a w i s t o p r o v i d e f o r 

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

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

The N a t i o n a l Housing P l a n i n s t i t u t i o n a l i z e s t h e Housing F i n a n c i n g 

Programme, and i t s main e x e c u t i n g body i s t h e N a t i o n a l Housing Bank, which 

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

mortgage l o a n s . The Bank h a s d e f i n i t e l y i n s t a l l e d an o r g a n i c and 

i n t e r c o n n e c t e d sys tem which i s h i g h l y e f f i c i e n t t o h e l p s o l v e B r a z i l ' s 

h o u s i n g p r o b l e m s . 

R e s o u r c e s a v a i l a b l e under t h e Housing F i n a n c i n g Programme d e s i g n e d 

t o f a c i l i t a t e and promote t h e c o n s t r u c t i o n and p u r c h a s e o f homes have b e e n 

c o n s i d e r a b l y i n c r e a s e d t h r o u g h t h e added u s e s o f t h e L e n g t h o f J e r v i c e 

Guarantee Fund, r e c e n t l y c r e a t e d b y a f e d e r a l l a w . 

The N a t i o n a l Housing Bank w i l l manage t h i s S p e c i a l Fund (made up 

o f 8 p e r c e n t d e d u c t i o n s from a l l s a l a r i e s and wages) and w i l l borrow 

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

I t i s t h e r e f o r e u n q u e s t i o n a b l e t h a t on a d e q u a t e s o u r c e o f f u n d s h a s 

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

i n t o a n e f f e c t i v e demand. 

B e a r i n g i n mind t h a t i n Market Economy p r i c e o f g o o d s and s e r v i c e s 

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

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

i n c r e a s e i n t h e demand f o r a d d i t i o n a l h o u s i n g now m^de p o s s i b l e by t h e 

a v a i l a b i l i t y o f s u b s t a n t i a l f i n a n c i a l r e s o u r c e s . However, i t i s n o t t r u e 

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

a u t o m a t i c a l l y s o l v e d . 

m a t we deem a s u r g e n t and i n d i s p e n s a b l e , i n o r d e r not t o r e s t r i c t 

t h e B e n e f i t s o f t h e N a t i o n a l Housing P l a n , so c a r e f u l l y p r e p a r e d , i s t o 

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

q u a n t i t i e s and i n s h o r t e r p e r i o d s . Only i n t h i s way w i l l i t b e . p o s s i b l e t o 

check t h e i n f l a t i o n o f c o s t s a r i s i n g o u t o f a n i n c r e a s e d demand which w i l l 

most c e r t a i n l y c o n t i n u e t o o c c u r i n c e r t a i n m a r k e t s not t e c h n i c a l l y 

E q u i p p e d f o r 
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equipped f o r mass c o n s t r u c t i o n . I n f a c t , d e c r e a s i n g c o s t s can o n l y b e 

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

p r o d u c t i v i t y , which i s t h e p r e p o n d e r a n t consequence o f t h e s y s t e m a t i c and 

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

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

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

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

t h e a c h i e v e m e n t o f l o f t y p o l i t i c a l , s o c i a l and economic a i m s . 

The N a t i o n a l Housing Bank has b e e n c o n t i n u o u s l y w i l l i n g t o g i v e an 

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

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

c o n f o r m i t y w i t h t h e B a n k ' s r e q u e s t . By so d o i n g , t h e s e f i r m s w i l l • 

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

s o c i a l r o l e o f h e l p i n g t o meet t h e v i t a l human a s p x r r t i . c n f o r b e t t e r h o u s i n g . 

F o r t h e . r e a s o n s s t a t e d a b o v e , t h e i n d u s t r i a l i z a t i o n o f b u i l d i n g i s a 

p r e s s i n g n e e d . O b v i o u s l y , i t i s n o t an end, b u t r a t h e r a means o f m e e t i n g 

t h e v i t a l n e e d s o f communit ies , by making i t p o s s i b l e f o r them t o improve 

t h e i r l i v i n g s t a n d a r d s . 

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

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

e r e c t i o n o f b u i l d i n g s i n B r a z i l , we s h a l l now d i s c u s s some o t h e r m a j o r 

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

A . BETTER SOLUTIONS OF FUNDAMENTAL HUMAN LABOUR PROBLEMS 

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

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

n o n - s k i l l e d manpower a v a i l a b l e t h r o u g h o u t t h e c o u n t r y . 

Those who f a v o u r t h e s o l e use o f c o n v e n t i o n a l c o n s t r u c t i o n methods 

j u s t f o r t h e s a k e o f making a n a d e q u a t e use o f t h e a v a i l a b l e manpower, 

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

r e f e r r e d t o h e r e i n . Those who do so e v i d e n t l y a t t a c h a s e c o n d a r y 

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

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

/ I n B r a z i l 
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I n B r a z i l t o d a y , i t i s n o t e d t h a t c i v i l c o n s t r u c t i o n w o r k e r s a r e 

becoming s c a r c e r and s c a r c e r , whereas n o n - s k i l l e d l a b o u r grows a t a 

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

The p r o d u c t i v i t y l e v e l o f most o f o u r b u i l d i n g c o n s t r u c t i o n w o r k e r s 

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

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

and a l s o from t h e s t o p p a g e o f t h e f l o w o f European i m m i g r a t i o n . I n o r d e r 

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

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

a c t u a l t r a i n i n g c e n t r e s t o e n a b l e a sounder and more comprehens ive u s e o f 

t h e . manpovrer a v a i l a b l e t h r o u g h o u t t h e c o u n t r y . 

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

g o a l i t w i l l become p o s s i b l e t o r e a d i l y and r a p i d l y t u r n n o n - s k i l l e d 

l a b o u r e r s i n t o s p e c i a l i s t s . The c r e a t i o n .of new p r o f e s s i o n s s u c h a s t h o s e 

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

t h i s c a t e g o r y o f w o r k e r s . 

I t i s r e a l l y i l l u s o r y t o t h i n k t h a t s k i l l e d p e r s o n n e l such a s 

p l a s t e r e r s , c a r p e n t e r s , b r i c k l a y e r s , e t c . , needed t o expand b u i l d i n g 

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

c o n v e n t i o n a l b u i l d i n g method®. I t would n o t b e i n a p p r o p r i a t e t o s t a t e 

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

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

t i m e , t o l i m i t a t i o n s and p o s s i b l y e v e n t o f a i l u r e . 

I t i s t h e r e f o r e i m p e r a t i v e t o s t a r t u s i n g new s k i l l s which would a l l o w 

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

VTe must once and f o r a l l e l i m i n a t e t h e e r r o n e o u s c o n c e p t t h a t a l l 

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

s i t e , whereas i n f a c t i t i s t h e e f f e c t s and r e p e r c u s s i o n s on t h e v a r i o u s 

f i e l d s o f a c t i v i t y o f t h e n a t i o n a l economy t h a t a r e r e l a t e d t o t h e number 

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

Owing t o t h e i m p o r t a n t m u l t i p l y i n g and a c c e l e r a t i n g e f f e c t s which 

c i v i l c o n s t r u c t i o n ' e x e r t s o v e r a g r e a t number o f o t h e r s e c t o r s o f human 

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

i d l e l a b o u r w i l l . be. p r o v i d e d , c h i e f l y by f i r m s engaged- i n e x t r a c t i v e 

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

/ F u r t h e r m o r e , i t 



- 14 

F u r t h e r m o r e , i t would a l s o be e r r o n e o u s t o assume t h a t t h e u s e o f 

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

c o n v e n t i o n a l p r o c e s s e s now i n u s e . Much t o t h e c o n t r a r y , p r é f a b r i c a t i o n 

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

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

i n B r a z i l . 

B . H'iPROVEi-'iENT OF BUILDING TLjES 

The t i m e e lement i s e x t r e m e l y i m p o r t a n t i n t h e i m p l e m e n t a t i o n o f t h e 

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

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

i n t e r e s t r a t e s a r e h i g h and i n f l a t i o n s t i l l undermines our economy. I n 

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

o r g a n i z a t i o n and make u s e o f o p e r a t i o n a l s u r v e y s , b o t h o f which have been 

so h e l p f u l i n t h e advancement of i n d u s t r i a l a c t i v i t i e s . 

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

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

a c h i e v e d by Ford a s he s t a r t e d t o use mass p r o d u c t i o n methods i n h i s p l a n t s . 

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

s y s t e m ' s e f f i c i e n c y , r e s u l t i n g i n l o w e r p r o d u c t i o n c o s t s and b r i n g i n g about 

a dynamic s t a t e o f mind which u l t i m a t e l y became an a d d i t i o n a l f a c t o r o f 

e f f i c i e n c y . 

T h i s and o t h e r e x p e r i m e n t s go t o show t h a t i t i s q u i t e p o s s i b l e t o 

a c h i e v e b e t t e r economic r e s u l t s j u s t by u s i n g new work methods. 

R e l u c t a n c e t o u s e new methods t o b u i l d i n s h o r t e r p e r i o d s i s o n l y 

shown by c o n s e r v a t i v e e x e c u t i v e s who do not w i s h t o t a k e t h e r i s k s posed b y 

t h e use o f new methods . Wo a r e t h e r e f o r e a t a l o s s t o u n d e r s t a n d why t h e 

e x t r e m e l y h e l p f u l and e f f i c i e n t p r o d u c t i o n " r a t e " method c o u l d n o t be 

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

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

i m p o r t a n t a s p e c t . 

I t cannot be o v e r - e m p h a s i z e d t h a t economic development i s a c h a i n 

r e a c t i o n b r o u g h t about b y o v e r a l l changes o f f e a t u r e s and u s e s of" 

t e c h n o l o g i c a l m e t h o d s . S h o r t e r b u i l d i n g t i m e s would b r i n g ahout a m a j o r 

/improvement i n 
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improvement i n t h e m e e t i n g o f c o m m u n i t i e s ' r e q u i r e m e n t s and would h e l p t o 

speed, up t h e d i s s e m i n a t i o n o f t h e s a v i n g s c o n c e p t among s u b s t a n t i a l segments 

o f t h e p o p u l a t i o n , 

C , COST REDUCTION RESULTING FROM SHORTER BUILDING TIMES 

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

l a r g e r number o f h o u s i n g u n i t s t o t h e communit ies . B e c a u s e o f t h e h i g h 

t u r n o v e r t h u s made p o s s i b l e , a g i v e n c a p i t a l i n v e s t m e n t would make i t 

p o s s i b l e t o t u r n out more g o o d s . I n s h o r t , t h i s would • s i g n i f y a c o n s i d e r a b l e 

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

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

( t a x e s and f e e s , a d m i n i s t r a t i o n c h a r g e s , r e n t s , e t c ) , r i s k s c f f l u c t u a t i o n 

o f market p r i c e s and o t h e r s , n o t t o ment ion t h e -advance c o m p l e t i o n o f h o u s i n g 

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

As a n i l l u s t r a t i o n o f o u r r e m a r k , t h e r e i s q u o t e d b e l o w an example 

w h e r e i n a comparison i s made o f t h e d i f f e r e n t c o s t s o f a g i v e n c o n s t r u c t i o n 

p r o j e c t i f c o m p l e t e d w i t h i n 1 2 , 24 , 36 o r UB months. 1,'ith a v i e w t o 

s i m p l i f y i n g o u r p r e s e n t a t i o n and c a l c u l a t i o n s , we s h a l l u s e t h e f i g u r e 100 

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

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

d i r e c t ¡ r e l a t i o n s h i p t o t h e t i m e e l e m e n t : 

1., A d m i n i s t r a t i v e C h a r g e s (AC); 

2 . Monetary C o r r e c t i o n (MC); 

3,. I n t e r e s t on t o t a l c o s t ( I ) ; 

4 . L o c a t i o n v a l u e o f c o n s t r u c t i o n p r o j e c t (LV) - t o be a s s e s s e d upon 

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

T'.e s h a l l assume t h e f o l l o w i n g v a l u e s f o r s a i d m a g n i t u d e s : 

1.« 0..4 p e r c e n t on t o t a l c o s t (100) p e r month; 

2 , With a monthly, r a t e o f 2 p e r c e n t ; 

3.« With a m o n t h l y r a t e o f 1 p e r c e n t ; 

4 , Assuming t h a t t h e minimum t i m e l i m i t f o r a g i v e n c o n s t r u c t i o n 

p r o j e c t were 1 2 months and t h a t , upon e x p i r a t i o n o f s a i d t i m e 

l i m i t , h i s house would have a l o c a t i o n v a l u e o f 1 p e r c e n t p e r 

month c a l c u l a t e d on i t s t o t a l v a l u e ( t o t a l c o s t p l u s a d m i n i s t r a t i v e 

c h a r g e s ) , 
/The f o l l o w i n g 
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The f o l l o w i n g e q u a t i o n s , which may be e a s i l y s o l v e d m a t h e m a t i c a l l y , 

r e l a t e t h e a b o v e ment ioned m a g n i t u d e s t o t h e T p e r i o d of t h e c o n s t r u c t i o n 

p r o j e c t , i n months: 

1 . AC « 0 . 4 x T 

2 . HC = (-
100 * AC ) T x ( 1 . 0 2 ) T - £ ( 1 . 0 2 ) n i n which 

n r e p r e s e n t s a g e n e r i c month. 

3 . I » ( 1 0 V A ° ) x 

4 . LV = (100 f AC) x 

F o r t h e e s t a b l i s h e d t i m e l i m i t s : 

T^ - 1 2 months; 

£ ( 1 . 0 1 ) n - T 

(1.01)T"12 - 1 

T 2 = 24 months; 

T_ - 36 months and T, = 48 months, we s h a l l g e t : 
3 4 

Times 
(months) AC MC I LV T o t a l 

T o t a l 
v a l u e 

c o n s t r u c -
t i o n 

1 2 4.. 80 1 3 . 4 5 7 . 1 0 0.00 2 5 . 3 5 1 2 5 . 3 5 

24 9 .60 36., 77 1 4 . 7 8 1 3 . 9 7 7 5 . 1 2 1 7 5 . 1 2 

36 13.. 20 6 5 . 4 2 23.. 80 3 1 . 0 5 1 3 3 . 4 7 2 3 3 . 4 7 

48 1 9 . 2 0 1 0 7 . 8 7 34 .60 5 1 . 7 2 2 1 3 . 3 9 3 1 3 . 3 9 

P e r c e n t -
a g e 

i n d i c e s 

100 
139 

186 
250 

What we a r e t r y i n g t o show t h r o u g h t h i s c o m p a r a t i v e c h a r t i s t h a t , 

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

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

t h e i n c r e a s e i n b u i l d i n g t i m e s . The p e r c e n t i n d i c e s shown above l e a v e no 

m a r g i n f o r doub' ts . 

S h o u l d we compare t h e normal t i m e s o f a c o n s t r u c t i o n p r o j e c t c a r r i e d 

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

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

r e l a t i o n s h i p o f p r o d u c t i o n r a t e s can e a s i l y r e a c h 1 t o 4 , which s i g n i f i e s 

a c o s t r a t i o o f 1 t o 2 . 5 . 

/ F i g u r e I 
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F i g u r e 1 r e p r e s e n t s g r a p h i c a l l y t h e v a r i a t i o n o f t h e s e m a g n i t u d e s , 

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

D. QUALITY, IMPROVEMENT 

B e c a u s e i t n e c e s s a r i l y i n v o l v e s o r g a n i z a t i o n and s p e c i a l i z a t i o n o f work , 

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

optimum working c o n d i t i o n s a s w e l l a s t h e p o s s i b i l i t y o f an e a s y - a n d s t r i c t 

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

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

V I . PARTICIPATION OF A PRIVATE' COMPANY IN PREFABRICATION 
ACTIVITIES IN BRAZIL 

With a comprehensive p i c t u r e o f t h e h o u s i n g problem and an u n d e r s t a n d i n g 

o f i t s i n f e r e n c e s upon t h e economic deve lopment p r o c e s s o f t h e c o u n t r y and 

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

i m p l e m e n t a t i o n o f t h e G o v e r n m e n t ' s O v e r a l l Housing Programme, o u r f i r m 

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

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

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

e l s e w h e r e i n t h i s p a p e r . 

To be a b l e t o i n t r o d u c e t h i s p a r t i c u l a r b u i l d i n g p r o c e s s i n - B r a z i l , 

we f i r s t s o u g h t i n Europe f o r t h o s e t e c h n i q u e s which a p p e a r e d t o us t o 

be more u s e f u l and more a d e q u a t e t o t h e e x i s t i n g c o n d i t i o n s i n B r a z i l , By 

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

c o u n t r i e s , and b y making t h e n e c e s s a r y a d a p t a t i o n s t h e r e t o , we r e s o r t e d t o 

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

r e s e a r c h f o r new p r o d u c t i o n methods . Vie s e n t o u r e n g i n e e r s , a r c h i t e c t s 

and c o n s t r u c t i o n s u p p o r t i n g p e r s o n n e l , t o F r a n c e , S w i t z e r l a n d and I t a l y f o r 

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

s k i l l s . In t h i s manner, we were a b l e t o p r e p a r e s p e c i a l i s t s i n p r e f a b r i c a t i n g 

and t r a i n i n s t r u c t o r s who, back i n B r a z i l , p r e p a r e d t h e teams and c r e a t e d 

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

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

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

s u c c e s s f u l l y by our f i r m . 

/Ue f i r s t 
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We f i r s t used our above-ment ioned p r o c e s s i n a h o u s i n g p r o j e c t made 

up o f 252 a p a r t m e n t s , b u i l t i n 1966 f o r t h e Guanabara Housing C o - o p e r a t i v e , 

a f i n a n c i a l a g e n t o f t h e N a t i o n a l Housing Bank. 

A l t h o u g h we were q u i t e s u r e about t h e a d v a n t a g e s o f o u r p r o c e s s based 

on t h e s u c c e s s f u l e x p e r i e n c e o f o t h e r p e o p l e s we w e r e c a u t i o u s enough t o 

d e v e l o p our p r o c e s s i n an o r d e r l y and p r o g r e s s i v e manner and f i r s t used 

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

i n mind t h e l i m i t a t i o n s o f management c a p a c i t y and l o c a l market c o n d i t i o n s . 

We d i d so x-dth a v i e w t o c u t t i n g down i n d u s t r i a l r i s k s and i n v e s t m e n t 

c o s t s , and r e f r a i n e d from assuming s i z a b l e f i n a n c i a l commitments a s t h i s 

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

A s i m i l a r a p p r o a c h was employed b y us when i t came t o b u i l d i n g t h e 

second h o u s i n g p r o j e c t , c o n s i s t i n g o f 1 9 2 a p a r t m e n t s , a l s o f o r t h e 

afoTPmpnMnnPrl nnprnfi ire . __ 
However, we changed o u r p o l i c y when we p l a n n e d t h e e x e c u t i o n of t h e 

t h i r d h o u s i n g d e v e l o p m e n t , c o n s i s t i n g o f 30 b u i l d i n g s and 472 a p a r t m e n t s , 

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

i s f i n a n c e d b y COPSG - C r é d i t o , F i n a n c i a m e n t o e I n v e s t i m e n t o s S . A . , a l s o a 

f i n a n c i a l a g e n t o f t h e N a t i o n a l Housing Bank. 

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

on t h e e x p e r i e n c e a l r e a d y a c q u i r e d b y u s , and d e a l i n g i n a r e a l l y expanding 

r e a l e s t a t e m a r k e t , we p r o j e c t e d a mixed s y s t e m i n v o l v i n g one f i x e d p l a n t 

and v a r i o u s m o b i l e p l a n t s i n s t a l l e d on c o n s t r u c t i o n s i t e s . A d i a g r a m o f 

s a i d s y s t e m i s shown on F i g u r e 2 . 

The c r i t e r i a o f e x e c u t i v e c o m p l e x i t y and w e i g h t e v a l u a t i o n o f t h e 

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

and q u a n t i t i e s o f p a n e l s t o b e b u i l t b y t h e f i x e d p l a n t and by t h e m o b i l e 

p l a n t s . The u s e o f o p e r a t i o n a l s u r v e y t e c h n i q u e s , on t h e o t h e r hand, w i l l 

d e t e r m i n e t h e most economic m e t h o d s , h a v i n g i n v i e w t h e . f e a t u r e s o f t h e 

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

components and o f t h e p a n e l s p r o p e r . 

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

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

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

/ I n f r a s t r u c t u r e s o f 



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

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

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

p a n e l s ( i n t e r i o r w a l l s and beams) w i t h s t r u c t u r a l f u n c t i o n s and 

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

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

w i t h no s t r u c t u r a l f u n c t i o n a r e a l s o p e r f e c t l y i n t e r c o n n e c t e d . D i f f e r e n t 

methods a r e used i n .the v e r t i c a l and h o r i z o n t a l j o i n t s , a l l o f w h i c h a r e 

p e r f e c t l y w a t e r p r o o f . 

A l l p r e f a b r i c a t e d components a r e e r e c t e d and p l a c e d i n t o p o s i t i o n b y 

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

a l l l o c a l l y m a n u f a c t u r e d . The f a c i l i t y and speed w i t h w h i c h p a n e l s a r e 

e r e c t e d depend upon t h e s p e c i f i c a t i o n s o f t h e d e r r i c k s and on t h e q u a l i t y 

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

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

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

t h i s w o r k j b e c a u s e i t n o t o n l y c u t s down t h e number o f needed o p e r a t i o n s 

but a l s o makes i t p o s s i b l e t o use new and improved m e t h o d s . 

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

r i s e t o more and more s i g n i f i c a n t r e s u l t s a s teams a c q u i r e a b e t t e r 

t r a i n i n g . 

I t would b e w h o l l y u n r e a l i s t i c t o t r y and compare man-hour i n d i c e s 

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

has been p r e v i o u s l y d e t e r m i n e d . The g r e a t number o f d i f f e r e n t c o n s t r u c t i o n 

methods , w h e t h e r o r n o t u s i n g i n d u s t r i a l i z e d and f i n i s h ® ! p r o d u c t s , c a u s e s 

a s u b s t a n t i a l v a r i a t i o n i n t h e number o f hours worked a t t h e c o n s t r u c t i o n 

s i t e . Not o n l y t h e s e r v i c e a b l e a r e a , b u t a l s o . t h e s p a c e and t h e q u a l i t y , 

o f c o n s t r u c t i o n should be compared. The i n d i c e s sued should a l s o i n c l u d e 

o t h e r i m p o r t a n t a s p e c t s o f t h e h o u s i n g u n i t s . For i n s t a n c e , i t . i s 

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

human r e q u i r e m e n t s , b o t h as t o t h e t e n a n t a b l e a s p e c t s ( a c o u s t i c s , h e a t , 

l i g h t i n g , v e n t i l a t i o n , v o l u m e , e s t h e t i c s , s a f e t y , p a s s a g e w a y s , e t c . ) and 

economic a s p e c t s ( d u r a b i l i t y , c o n s t r u c t i o n and m a i n t e n a n c e c o s t s ) . 

7 1 h a t we 
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T ihat we aim t o p o i n t o u t i s t h a t t h e import ; 'nee o f u s i n g more 

p r o d u c t i v e p r o c e s s e s cannot be a d e q u a t e l y e v a l u a t e d i n a s u p e r f i c i a l 

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

a r c h i t e c t u r a l c o n c e p t and c o n s t r u c t i o n q u a l i t y a r e a l s o a p p r e c i a t e d . 

R e g a r d l e s s o f t h e p r e s e n t a t i o n o f q u e s t i o n a b l e i n d i c e s , we can 

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

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

t o c o n d i t i o n s p r e v a l e n t i n B r a z i l , I t i s ca.pa.ble o f f a v o u r a b l e compet ing 

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

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

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

p r o c e s s has made i t n e c e s s a r y t o r e o r g a n i z e our f i r m s t r u c t u r a l l y , and 

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

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

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

f i n a n c i a l r e s u l t s had we not r a t i o n a l i z e d our o r g a n i z a t i o n and had we 

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

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

we s h a l l b e a b l e i n l e s s t i m e t o p e r f e c t l y d e t e r m i n e t h e most economic 

methods and t o r a t i o n a l i z e and mechanize our a d m i n i s t r a t i v e t a s k s t h u s 

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

p r o c e s s e s . 

One i m p o r t a n t p o i n t which i s b e i n g w o r t h y of g e n e r a l a t t e n t i o n i n 

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

opt imism and c o n f i d e n c e i n t h e p o s s i b i l i t y o f b u i l d i n g a b e t t e r f u t u r e 

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

and which s t e p up t h e r a t e o f p r o d u c t i o n o f g o o d s . 

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

and t e c h n o l o g i c knowledge amassed by mankind o v e r t h e y e a r s s h o u l d be 

e f f e c t i v e l y u s e d i n such a manner a s t o b e n e f i t man and p r o v i d e an o v e r a l l 

w e l l - b e i n g . T h e r e f o r e , we have c o n t i n u o u s l y had i n mind t h a t a l l 

b u s i n e s s c o n c e r n s s h o u l d be o r g a n i z e d a s economic u n i t s so a s t o f u l f i l l 

t h e i r b a s i c r o l e o f Renderin.^ 3 e r v i c e , by s o u n d l y s a t i s f y i n g t h e needs 

o f human communit ies and f u r t h e r i n g t h e a s s i s t a n c e r e n d e r e d by t h e i r 

c o l l a b o r a t o r s , 

/The sound 
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t h e p r o d u c t i o n d u t i e s and i n t h e s h a r i n g o f e a r n i n g s r e a d i l y a l l o w e d us 

t o r e c o n c i l e t h e e f f i c i e n c y o f new s k i l l s w i t h s o c i a l j u s t i c e . Ue h a v e 

g i v e n one o f t h e most s i g n i f i c a n t examples o f what a p r i v a t e company can 

do t o b r e a k t h e v i c i o u s c i r c l e o f underdevelopment o f o u r c o u n t r y . 

V I I . CONCLUSIONS 

We b e l i e v e i t would be v e r y opportune t o r e c a l l some i n t e r e s t i n g 

c o n c l u s i o n s a r r i v e d a t b y t h e Economic and S o c i a l C o u n c i l o f t h e U n i t e d 

N a t i o n s i n a c o n c l u s i v e r e p o r t on t h e a l t e r a t i o n s needed i n t h e s t r u c t u r e 

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

p r o d u c t i o n , s u b m i t t e d by t h e Economic Committee f o r Europe ( P r a g u e , A p r i l , 1 9 6 4 ) 

such a s : 

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

i n d u s t r i a l i z e c o n s t r u c t i o n so a s t o f i l l t h e gap between s o c i a l n e e d s 

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

b) Acknowledge t h a t s o c i a l n e e d s should be e v a l u a t e d not o n l y i n 

terms o f q u a n t i t y , b u t a l s o o f q u a l i t y f o r an e s t a b l i s h e d c o s t ; 

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

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

environment; 

d) C o n s i d e r t h a t t h e development p r o c e s s s h o u l d t a k e i n t o a c c o u n t 

man 's n e e d s , a s w e l l a s t e c h n o l o g i c a l p r o c e s s e s ; 

e) Acknowledge t h e need t o adopt a sys tem o f d i m e n s i o n a l c o - o r d i n a t i o n ; 

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

i n economic and f u n c t i o n a l t e r m s , s o a s t o a l l o w f o r c o r r e c t compar isons 

o f c o n s t r u c t i o n methods; 

g) That s u b s t a n t i a l b e n e f i t s may b e e x p e c t e d f rom seminars o r 

symposiums t h a t should be h e l d f r o m t i m e t o t i m e , i n vjhich t h e v i e w s and 

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

The magni tude o f t h e problem and t h e m a j o r p o l i t i c a l and s o c i o - e c o n o m i c 

i m p o r t a n c e o f i t s s o l u t i o n t o L a t i n America makes i t an i m p e r a t i v e need t o 

e s t a b l i s h t h e means o f s o u n d l y combining t h e e f f o r t s o f Governments and 

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

/ R e c o g n i z i n g t h e 
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R e c o g n i z i n g t h e i n e s t i m a b l e c o n t r i b u t i o n w h i c h work o r g a n i z a t i o n and 

i n d u s t r i a l p r o g r e s s c a n make t o t h e t a s k o f development and t h a t l i b e r a l 

c a p i t a l i s m may f a i l t o s e r v e community i n t e r e s t s , and f u r t h e r t h a t 

Economics and Technique s h o u l d a l w a y s be a t man 1 s d i s p o s a l ; i n o r d e r t o 

a c t u a l l y t u r n from words t o d e e d s , we deem i t n e c e s s a r y f o r government 

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

1 . P r o v i d e c o n t i n u i t y t o t h e a p p l i c a t i o n and development o f h o u s i n g 

programmes, b y i n s t i t u t i o n a l i z i n g monetary c o r r e c t i o n , which a r e t h e s o l e 

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

and o f t u r n i n g t h e s i z a b l e h o u s i n g n e e d s i n t o e f f e c t i v e demands f o r new 

housing. . 

2 . Adopt modern and s p e c i a l c o n s t r u c t i o n p r o c e s s e s c o n f i r m e d l y 

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

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

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

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

3 . Seek f o r s c i e n t i f i c and t e c h n o l o g i c a l knowledge i n o t h e r c o u n t r i e s 

x-àth a v i e w t o c u t t i n g down b u i l d i n g t i m e s and r e s o u r c e s which o t h e r w i s e 

would be s p e n t i n t h e p e r f o r m a n c e o f e x p e n s i v e r e s e a r c h o f new c o n s t r u c t i o n 

p r o c e s s . e s , 

4 . S e t up a c t u a l t r a i n i n g c e n t r e s o f c o n s t r u c t i o n s i t e s t o t r a i n 

n o n - s k i l l e d w o r k e r s and t u r n them i n t o s p e c i a l i s t s a s r a p i d l y a s p o s s i b l e . 

5 . Support and s t i m u l a t e by means o f c r e d i t and f i s c a l i n c e n t i v e s 

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

them to . p r o d u c e more a t l o w e r c o s t s . 

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

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

ment ioned t e c h n i c a l and economic r e q u i r e m e n t s and t h a t , t h e r e f o r e , i t s . 

e x p a n s i o n s h o u l d be w i d e l y s u p p o r t e d and s t i m u l a t e d by t h e Governments . 

7 . T h a t , i n r e c o g n i z i n g t h e r i s k o f f o r m a t i o n o f monopol ies b y 

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

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

t o h a v e b e e n o r g a n i z e d t o SERVE t h e communit ies and w h i c h , by w i d e l y 

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

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

o f w e a l t h . 

/ s h o u l d t h e s e 



Should t h e s e g u i d e l i n e s b e f u l l y adhered t o , t h e r e w i l l b e a r B a l 

i n t e r a c t i o n between t h e Government and p r i v a t e e n t e r p r i s e , which i t i s 

e x p e c t e d w i l l make i t p o s s i b l e t o meet i n no t i m e t h e l o f t y g o a l s o f 

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

posed b y t h e l a c k o f new and d e c e n t h o u s i n g . 

The s t e p p i n g up o f t h e p r o c e s s o f h o u s i n g c o n s t r u c t i o n , i n k e e p i n g 

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

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

t h e c o u n t r y ' s economic e x p a n s i o n . T h i s would c o n s t i t u t e a power mechanism 

t o b r e a k t h e v i c i o u s c i r c l e o f o u r underdevelopment and would c o n t r i b u t e 

towards t h e achievement o f COMMON GOOD. 
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