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A SOCIAL COST .-...-- R?P;.?OACE - TO C f I O I C Z  OF TZCKjJCLOGY IN 

'A. Study 0.f. Some X l i e s n a t . i v e  T e c h a o l a g i e s ~ ~ ~ k n  Kerala 

T h i s .  pager is an. attempt t o  a p p l y  t h e  technique of 

%ocial c o s t - b e n e f i t  enelysis t o  t h e  problem of choi.ce of. tech-  ' 

nology in building c o n s t r u c t i p n  in Kerala, In t h e  p r e s e n t  

%eatton a general  o a t  Pine o f  'the s o c i a l  cost-benef i t  analysis 

& . - giv.eo and an approach by engineers at  t h e  dec i s ion-mat ing  

diiaeL t o  i t s  a p p l i c a t i o n  to the problem of Choice o f  technology 

$n.:building conslruction is suggested. The approach is.auffi- 

c!%.ently ..:. straightforoerd t h a t  it ,may be made use o f  as part  or" 

i6.Pe . . normal prncess  o f  se lecLi i lg  t h e  t e c h n o l o g y  m o s t  s u i t a b l e  . 
.-... 

to &..de for. a new buildjng p r o j e c t .  , In t h e  s econd  s e c t i o n  tr:to 

$%.i$aents of a b u i I d i r . g  s y s t e m  have  been s e l e c t e d  and t h e  s o , c i a l  

c o a t  apgroach applicd f o r  sc l ec t img  an appropriate t e c h n o l o g y  

from a set-*of a l l c r ~ n . t i v c s .  The t h i r d  s e c t i o n  p u t s  f o r t h  

e l e t a i n  conclusious of . the a u . k h o r s  based o n  t h e  analysis 

cai@i.ed o u t  i n  Sccticn TI. 

A .* 

* 1 =.*and. Phat  of  S o c i e l  Cost-&nc?ii  t Analysis 

The techaiqae of socizl c o s t - b o a e f i t  analysis or 

:?.hat .as kaoan a s ,  p:*oj .cct  evaluation i s  b e i n g  i ircrcasingly  

appl#.bd i n .  t&c s e l e c t i o s  of p u b l i c  projects i n  dcvelopipg 

couq%*ri.es. T3ei.r e p 3 1  ic.at.iori r .angos f r o a  indus t.r i al .and 



a g r i c u l t u r a l '  p r o j e c t s  p r o d c c i n g  t a n g i b l e  o u t p u t s  t o  i n f r a -  

s t r u c t u r a l  p r o j e c t s  4 l i k e  i r J s i g a t i o n  a ~ t i  t r a n s p o r t )  a n d  s o c i a l  

a m e n i t i e s  p r o j e c t s  ( l i k e  h o u s i n g  and h e a l t h ) .  The j u s t i f  i c a -  

t i o . n l  f o r .  s o c i a l  c o s t - b e n c f  i t  a n a l y s i s  .of p u b l i c  p r o j e c t s  ( o r  

f o r  tha.t  m a t t e r  ' t h e  i n s i s t e n c e  o n  s o c i a l  c o s t - b e n e f , i t  a n a 1 y s . i ~  
. . 

o f  p r o j e c t s - '  by t h e  a i d - g i v i n g  a g e n c i q s )  r e s t - s  m a i n l y  on the  

~ ' f . o l lowk .ng  t a o  51-ounds: 

( a )  Time m a r k e t  p r i c e 3  o f  goods and s e r - b i c ' c s  i n " t h e  
. . 

d d v c l o p i n g '  c o u n t r i ~ s  d?  n o t  r e f  l c c t  t b c i r  r e a l  s o c i a l  ' c o s t s  
. . 

f o r ' v a r i o u s  r e a s o n s .  I t  may be d u e  t o  t h e  e x i s t e n c e  o f  mono- 
. -. - 

. .  . 

p o l f  o n  c e r t a i n  goods  whi ,ch  r n a k e s m i t  p o s s i b 1 . e  f o r  th'e monopo- 
. - . . ; I  . , 

.. l ist '  t o '  c h a r g e  E highzs p r i c e  ,. . t h a n  . i s  . w a r r a n t e d  by demand  and 

i u p l ; l y  o r  i t  il!sy b e  d u e  t~ g o v e r n m e n t a l  c o n t r o l s  l i k e  r b t i o n -  
. , , . 

i n b  o r  f i x i i G '  o f  gr! .ces  o n  c e r t a i r i  p o P i a y  g r o u n d s . '  F o r  w h a t e b e r  
, . 

r e h c o n s ,  - i f  t h c  m a r k e t  f o r  a....commoclity i s . d i s t o r t s d ,  t h e n  th ' e r  

e x i s t s  n di1rerge; :ce b e t u e e ! ~  i t s  x e r k e t  p r i c e  a n d  i t s  ' s o c i a l  

v a l u e ,  

( b )  Thc; s c c o : ~ d  i m p o r t a n t  f a c t o r , .  i s  t h e '  . . ,  e x , i s  t s n c e ,  ofi 

i n d i r e c t  e f f e c t s .  T k i s  r e f e r s  t o  t h e  c o s t s . o r  b e c s f i t s  t o  t h 4  
. . 

s o c i e t y -  s h o o t i n 5  o f f  f r o m  a F r o j c c t  a n d  w h i c h  e i t h c r  c a n n o t  be, 
. .  . 

q u e n t i ? i c ! d ,  o r ,  i f  q u a n t i f i . a b l e ,  . c a n a o t  h e  p r o p e r l y  p r i c e d .  
. , , . 

2 h e r e f o r c  p r o j e c t  s c l c c t i o a  o:i $ h e .  . . b e s i s  of . d i r e c t ,  e f f e c t s  
. . 

. . 
me3 be f f i i s l c e d i x ~  in t h a  p r e s e n c e  o f  s i g n i f i c e n t  i n d i r e c t  

e f f e c t s .  F o r  i n s t a n c c ,  an  i n d o s t r i a l  p r o j e c t  may c r e a t e  

p o l l u t i o n  e n d  a n  e i r 7 o r t  mzy c r e a t e  n o i s e ,  t h e  r e a l  s o c i a l  



c o s t s  o f  v h i ' c k  T R O U ~ ~  b e  d i f f i c u l t  t o  r n e o s n r c .  i i g s i n ,  i t  i s  

i m p o s s i b l e  t o  measuce a d c q u z t c l y  t h e  b e n e f i t s  t o  h e a l t h ,  c a p a -  

c i t y  f o r  ~ o r k  and e n j o y m e n t  o f  l i f e  w h i c h  d c r i v c  f r o m  improvcG 

h o u s i n g  conditions. 

I f  the a h o v e L r d a s o n i n g  i s  a c c e p t e d ,  t h e n  t h e  n e x t  

quest ior i  i s  how d o  n c  g o  a b o u t  d o i n g  a s o c i a l  c o s t - b e n e f i t  

analysis? A s i i c p l i f i 3 d  and  g e n c r a l  m e t h o d  mag be s u g g e s t e d .  

,For any g i v e n  p r o j e c t ,  t h e  f i r s t  s t e p  i s  the ? n u m e r a t i o n  o f  

a l l  c o s t s  and bencf i t s  - b o t h  d i r e c t  cr,d i n d i r e c t .  Once a l l  

co'sts a n d  benefits a r e  known t h e n  t h e y  a r e  q u a n t i f i e d  i n  

p h y s i c a l  u n i t s .  As r f i r s t - a ? p r o x i m a t i o n ;  t h e s e  c o s t s  a n d  

b e n e f i t s  ere v n l l a e d  A t  t h c i r  m a r k e t  p r i c e s  2 n d  s h o a l :  i n  t h e  
, :  

f o r m  of a f l - o n  c h a r t  a c c o r d i n g  . to  t h e  time p a t t c r n  o f  t h o s e  

' & o b t s : ' a n d :  b c n e f  i t s - .  1n' t h l s  f l o w  c h a r t  c o s t s  w i l l ;  b e  shotrr,  

on a r e s o u r c e - v i i s c  S o s i s  nr,d n o t  o n  a f u z c t i o u a l  b a s i s .  A l l  

t r a n s f e r  f l o v s  l i ! < o  t a x e s  e-:d i n t c r e s t  p a y m e n t s  a i l 1  bc  exclu-. 

ded  a s  t h e y  r e p r e s e n t  o z l y  a t r z c s f e r  o f  i n c o m e  f r o m  one p 2 . r t y  

t o ' a n o t h e r .  In the s c c o n d  ~ p p i - o x i n n t i o n ,  t h e  m a r k s t  va lue : ;  

.'of. . i n p u t s  2nd outputs ( i . e .  c o s t s  2nd b e c e f i t o )  w i l l  be  r e p l a -  

' c c d . : b y  s o , c i a l  ; r a l u ~ ; s  by  asinc' a s e t  of s l z a d o i ~  p r i c e s .  These 

shndow p r i c e s  r e f l e c t  thc r e l a t i v e  s c a r c i t y  oq  a b u n d a n c e  o f  

t h e  r e s o u r c e s  wscci u;) and p r o d u c e d  b y  t h e  p r o j e c t .  Thc 

d e r i v a t i o n  o f  t h c s o  s h a d o v  $rites w i l l  bc d e a l t  w i t h  l a t e r  

i n  o u r  d i s c u s s i o r .  on  t h e  c h a i c e  o f  t e c h n o l o g y .  O n c c  t i le n o t  . .' 
s o c i a l  v a l u e  ( t h e  s u m  o f  b e a c f i t s  r n i ~ u s  t 2 e  s u n  of c o s t s )  

f o r  e a c h  y e a r  o f  th,z p r o j e c t  i s  dcrivcd, a l l  t k c s e  y e a r  by 



4 
year v a l u e s  .may be c o m % i n e d  i n ~ o  a s i n g l b  v a l u e ,  c e l l e d  t h e  

P r o s a n t  ..Value of  t h e .  ( ~ h e r c  a r c  o t h i z r  d e c i s i o n  

c r i t e r i a  . y s e d  i n  p r o j  c c ' t  e v e l u z t i o n ,  v i h i c h  need  n o t  bc gone  
. . . . 

1 
i n . t o  h e r e ) . .  

R d c c i s i o r i  c r i t e r i o a  may t h . e n  'be 3 p p l i e d  t o  t e s t  t h e  

econol l l iC : v o r t h i n e ~ s s  o f  a p r o j e c t ,  k t  i ts  s i m p l e s t ,  t h e  c r i -  

t c r i o n  niay be t h a t  i f  t k e  ' P r e s e n t  k a l u s  o f  t h c  p r o j e c t  i s  

p o s i t i v c  ( t o t a l  b e n e f i t s  g r e a t e r  t h a n  t o t a l  c o s t s ) ,  i t   ill 

b e  s e l e c t e d ,  i rhercas  i f  t h e  ? ~ c s e . l t  V a l u e  i s  negative, t h e  

p r o j e c t  w i l l  be r c j e c t d d .  O f t e n ,  h o w e v e r ,  i t . w i l l  b e  p o s s i b l e  

t o  s e l e c t  f r o m  among a number o f  a l t o r r l a t i v e  p r o j e c t s ;  I n  this 

- c a s e  t 'he  p r o j e c t  3 i t h  t h e  h i g h e s t  ' P r e s - e n t  :V ,a lue  ~ , v i l l  b e  s o l e -  

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

m?ximum s o c i a l  . b ? ~ s f i t  s .  -1'::Iierever &I?o . i n d i r e c t  e f f e c t s  o f  a n y  

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

t h c y  h?..ve t o  ;3c ~ ~ ~ ~ k k i o i o d  3 x : s l i c i t l y  so n s  t o  make t h e  d e c i s i o n  

m a k e r s .  c:i!are of  t,T;izir c o . n s e ~ ; u , e _ n c e ~ j  t a h i n g . . i n t o  e c c o u n t  t h ' c i r  

r e l z t i v e  . i n p o r t ; ~ % c c  to .  t h e  e c o n o m y .  

.T5e P r o b l c n  o f  - C h o i c e  o f  Tec!nnology 

The  n c t t o d  o f  ~ o c i c l  c o s t - b e n c f i t  z - n a l y s i s  o u t l i n c d  

c b o v e  i s  csse iz2 ; iz . l ly  a ~ J C ~ I C T ' E ~  orkc n h e r e  o n e  i s  Able t o  p r e s c n t  

a l l  t h e  i m p o r t s n t  c o s t s  a ~ i d  b e n e f i t s  o f  n' p r o j e c t  i n  some 

n u m i . r i c c l  m ~ ~ i ~ i t ~ d o .  This i s  t h e  casc  w i t h  m o s t -  o f  t h e  i n -  

d u s t r i z l  p r o j c c i ; ~  2 n d  c e r  t ~ i n  a y r i c u l L u r e 1  p r o j e c t s  l i k e  l a n d  

6 2 - r e l c p n e n t .  3 u t  % h e r e  a re  p u b l i c  ? r ~ j c ~ t s  o r  p r o g r e ~ m e s  



. . 
:mhe.r.e, i t ,  . ,is :. n o t  p a s s i ~ i e  t o .  'pre'scnt  the b e n e f i t s  i i z  aily tan- 

: ! . . 
. . : ' / igible . . . .  way, l e t  a l o n e  i n  nume'ric'a'l rnagrzitaclos. fn s u c h  acti- 

. a  

Blties ,  nhero tile c o n t r i b t i t i o h  t o  S O C ~  a l  w e l f  i r e  c a n n o t  be . . . . ' .  

ai9nt i f . ied,  . . t h e  o b j a c t i v ~  is not t h a t  of i c c r c a s i n g  produ- 
. . 

~ + i . t j  but s o c i a l  c o n s u n & t i o n .  S o c i a l  s e r v i c e  p r o j  p c t s  like 
. . .  . 

$ m a i n g  is a case'in -point. Tho : o b j a c t i r e s  may be s p e c i f i c  
. . 

::$fke . p r o v i s i o n  . .  of. r&sihc&tiol buildings, e c i ~ c a t i o n n l  imsti- 
. . . .. 

& t i ~ . n s ,  - .  h o s p i t a l s  e t c .  Given t h e  o b j e c t i v e s  e n d  a certain 

a i&int  . .. of f u n d s ,  $110 p i o b l ~ n  fncizc t h e  decision makers is . - 
%QW to a c h i e v c  b e i t  resw'2ts r i i t . h i n  t i e  f i n a n c i a l  allocation :. . 

#$ . . .  t h e  p r o j e c t ?  T:le problem may b e  prosectoci in t v o  Gays: 

(i) , . G i v e n  the  target ,  whet I s  , the least -coot  n e t h o d  o f  

a c i i k v ' i ~ l ~  i t?  or ( i i )  C i v c n  t:ie o b j o e t i v . e s , ( s e y ,  p r o v i s i o n  
. . 

df y ' e s i b t i n t i a l  b u i l d i n g  t o  l o w  incone and a ' c o r t a i i l  
. . 

aniGunt . . of funds, what is t h e  m e t h o d  o f  a c : l i e v i n g  maximum 
I 

V'esul ts?  In' w h a t e y e r  ucy  the proh le t ;~  i s  poseci, t h e  groblctz 

I s  one df " c o s ' t  mi'nir-isn.tic,::" o r  "cost; c f l " c c t i v e n e ~ s ~ ~ .  

Let u s  take tile axample. of h o u s i n g .  F o r  a g i v e n  
. . 

gro$&l'imo o f  b u i l d i n g  c o : ~ s t p . u c t i o n ,  f i r s t  i t  i s  q ~ . d e s s ~ i ~  

t o  :"lay down t h e  minimum t e c k n i c a l  s t e z d a r d s  & a  t a k e  i i l t o  . . 

@@'$.4yn't various aspccts  l i k e  climatic c b d i i i o n s ,  strength, 

durebilfty, s t c .  Once t i l e  n o r n s  a2e Z i x f i d ,  s good n u e ~ b s r  

of slternativks w i l l  g e t  au io !nat i cn l  ly elicinetei and t k c r o  
. ;. 

 will,. .remain o s e t ,  of  t e c h n i ' c a l l ~  Eeasiblc c l  .i;c::rizotivca, all 
. . .  

of '$barn , c o : ~ f o r n i i ~ g t c  t ! ~ e  nfnimuljl s t zndardc  I n i d  down. 



The criterion of technical efficiency t h o r c f o r e  h e l p s  in 

e I i 3 i n a . t l . n g  . . 2 number of a l t e r n o t i v ~ s  h u t  i t  does  n o t  h e l p  

very  .much f or  c h 0 0 9 i n ~  - .a tec: inology fron t h e  remaining o n e s .  

This.is,becauso a l l  of thorn e r c  capable o f  . a c h i e v i n g  the  

desjlred r e s u l t s ,  Thore w i l l  ba a technology in t h e  s e t  of 

technicelly f e a s i b l e  a l torrdat ives  . w h i c h  may said t o  be t h e  
. . ' I 

o p t i m a l  technology. Thc n o t i o n  of "op tinun'' is e c o n o n i c s  

t h i a  s e l ec t io l i  o f ' t b e  o p t i x a l  techt :o logy  is done w i t h  t 'hc h e l p  

of 2 f i n n n c i n l  nnalysie. ~ h e . . ' f  i ~ a n c i a l  . a n a l y s i s  ail1 i n d i c a t e  

t h e  l .eaat c o s t  tOChflOl0gy 8 s  t f i e . o p t i m b l  .one.  An inplicit 

velue judgement  I .s  contained in suck ,a f i n a n c i a l  a n a l y s i s  

i n  t h a t  financial c o s t s  of u s i n g  up t h e  resources  are assuadd, 
. . 

" .  
t o  b e .  the  tgrea l lp  or t ' soc leLf l  c o s t s ,  ..!@ have already uenb ione t  

t h e  r e a s o n s  a h y  such an a s s u n p t i o n  soy n o t  be correct .  I c  

f a c t ,    no st o f  the deve lopfag  ' c o u n b r i s s  do experience  o d i v e r - . ,  . . 
y o n c e  in "f i n a ~ a i a l l ~  c o s t s  ciqcl 'lccononli cYt or s o c i a l  c o s t s  

.resulting in t h e  n i s a l  l o c a t i o n  c f .  re sources . .  S o c i  a 1  c o s t -  

b e n e f i t  a n a l y s i s  can be a u s e f u l  ~ ~ c t l ? o d  o f  correcting this 

diaergence .bg taeen  "f inanc i .31"  c ~ d '  ' 'ccononictt c o s t s .  

3sscntinlly s o c i e l  c o s t  n:nerl'ysis when a p p l i e d  t o  

.the.problen o: c l ~ o i c c  'a technology-, .se,eCrs t o  f i n d  o u t  t h o  . 

s o c i a l  v a l u e  or c a s t  of e a c ! ~  t zchno logy .  S i n c e  the p r o b l c i 2  
C 

i s  one of s e l c c t i s g  2 tschsulog~ i a v c r l v i n g .  1ca.s.t s o c i a l  c o s t ,  

no a t  t e m p t  .is wcrran icd  f o r  'neosuriug ,benefits, L e t  u s  



assume t h a t  a s o t  o f  t e c 3 a i c a l l y  f e a s i b l e  a l t e r n a t i v e s  f o r  

b u i l d i n g  constructicn is p r e s e n t e d .  Tbe f i r s t  step in an 

economfc evaluation is t o  e~lumerate a l l  t h e  i n p u t  itens 

according t o  the  anouzt of rosources i n v o l v e d .  ~ r o a d l y  ' 

speakfng there a r e '  tno t y p e s  of' resources ,  l a b o u r  and materials ,  

Labbar ,nay further be d i v i d e d  i n t o  sic5 l l e d  (e.g,  e n g i n b e s i n g  

and managerial personriel), ,  s e m i s k i l l e d  and u n s k i l i e d .  Eateri-  

. a l s  may b e  d i v i d e d  i n t o  :donest ic mate r i a l s  and n a t e r i a l s  

inool.ving .foreign exchangd.'  here .is no s t r i c t  r u l e  ' f o r  t h e  

deta i - led  break do:;:^ of items and i t  .c2n b e  carriec! o u t  Cepen- 

' . d i n g  on the  number ~f c a t e g o r i e s  s e l e c t e d  In each mad'or ingut. 
. . 

0 .  

To b e g i n  w i t h ,  v a l u e s  of a l l  these itens arc. cclcula- 
. . '. . 

ted' according t o  market  g r i c e s .  B u t  t h 5 . s  only  61no:!.'6 t h e  f i n a n -  . . 

,:*cia1 c o s t s  or ' rupee  c o s t s f  of t h e  d i f  fercxt i n p u t s .  In order 
. . . . 

t o  'get t h e  s o c i a l  c o s t s ,  ' u  c o r r e c t i o n  hes t o  be carried  out. 

The p r i n c i p l e  u n d e r l y i n g  the  s o c i  cl v a l u z t j . o r  of cmno d i t i a s  

or tservicos is the n o t i o n  o f  o p n o r t u n i t y  c o s t  i . c .  vrrluc in 
. . . . . - . . , . 
alternat ive  use. :::hex 7:!e t a k a  the caso o f  s:<i l ' l e d  labour,  

. . 
ne ask our.selves the qtrzst ion as t o  a:zet is tI22 o p p o r t u n i t y  

c o @ t ' 0 4  e ~ p l o y i ~ g  skilled labour. If there is no excess ' 

. .i' . 

supply o f  skilled l a b o u r ,  t h c  o p p o r t u n i t y  c o s t  of employing 
. . . . 

' .skil led l a b o u r  in one p r o j e c t  is a i t h d r a ~ s l  o f  t h e  r e q u i r e d  
. . .  

anount of skilled labour  f roc;  s o r ~ c  o ther  s c t i v i t y .  In t h i s  
. ,  . . . 

.case, ' t h e  nar'kot k i C c s  t o  the  s l r i l l c d  lebour r i l ~  5 e  

trh'atod as t h o  s o c i a l  c o s t  o f  e m p l o y i n g  s : :F l l cd  labour. 



. . 

, A d i f f e r e n t  .sort  o f  s i t u a t i o n  nay arise  ..in t h e  ccse 

.of u n s k i l l e d .  Labour. I f  there  e x i s t s ,  n s u r p l u s  o f  unskil led 
. . 0 .  

labour in ec.gno.my, ,say ,%erala,: ne,aning that . there  is c . i d 4 -  
. . . . 

epread uncn~plo:yme~? . . t ..arzlong orddnary po ,op l e ,  t h e  o p p o r t u n i t y  ca.st. 

of cuployinq ,some, :o< t.hem i s  k e e p i n g  :then id l e . ,  ..for, they ' .  . . . .  

h+vo no opportunity  ,o,f g a i n f u l  .enp:loycent.. .. In su.ch o s i t u a -  

t ; ion,  t h e  norke. t  wagc. . .. rate 0.4' .uns&ill .ed. .  Labour, do;'es not rep&- 

, s e n t  ,i t s  social. ca.st.. I f ,  u n s . l c i . ~ l e d  l a b o u r  .ca,n .Sc - e a s i l y  . . . 0 , . .  

drawn, at sit.e, t h g n  .a, s.hcQo:r: \$.age r a t e  equal-  t:o zero r e p r e s e n -  

t i n g  tile s o c i . 2 1  co6.t ~ f . u n s k i l l e d  l abyar  hay b e , - j t i s t i f i a b l e a i  
. . .  . .. , . - . .  . . 

If a d d i t i o n a l  c o s t s  in t h e  f o r m  of i n c r e a s e d  const inpt fbn  ard 
. . . . . . I  

, . . . .. . 

t o  be born; by t b c  economy t h e n  tho c x t r a  consuopt . ion  element 
. . . 0 

n3y b e  t r e n t o d  2s tlne . . shadoy  T!age r z t e .  I n  t h a t  c,ase, ,  . the  
. . . . , . .  

ailadow vrngo ra to  ~ i 1 . l  b c  grekter  .thnn zero but Loss than thd 
. .. 
. ' 2  n z r k a t  wage r z t c .  

,The c o r r e c t i o n  for t b e  mcrkct p r i c e s  o f  d o m e s t i c  
- .  . . ,  
r ~ r t t a r i a l s  may be d o n e  in the  following way. . I$ the market 

. . 
' . . ' . 

f o r  . .n  . c o ~ z o d i t y  i s  free o f  . m o n b p o l i s t i c  pract ice . s ,  gov . crn~cnta1 ,  . . . . 

contr .o l  o r ,  rationing or  .such d i s t o r t i o n s ,  then  the  p r i c a  

p r e v , a . i l i n g  in .the marks t .-is deencd tc, ,5e  tho s o c i a l .  v a l u e  off 
8 :  i '  

t h a  commodity ( c , ~ .  bricks, t i l o s ,  etc.). . . In the case of 2nd . '  . ,. . ' ;. ' ., , 

d i s t o r t i o n  in t h e  uaritct f o r  t b c  conno.,d.ity, the-n t h o .  mngnita&e 
'* . . . 

o f  t h e  o v e r e s . t i m c t , e ' o r  uraderestinata o f  the ,mcrkct  p r i c e  froy 
. .  . . . . . . . ;. 

cocsidcr the. czsc. .of cecen t . Cement  is u s e d  i n  no  st 3 a i l d i d g  



&mstruc t ion  n c t i v , i t i e s  b u t  i P  i s  not  p o s s i b l e  t o  o b t a i n  as  

Bath c'k'hent as one rrould l i k e  t o  Itnv'e from t h e  market.  T!IC 

sgpp ly  i s  h o t  only regulrztc? but its p r i c e  i s  a l s o  c o n t r o l l e d .  

ms"bas ' ic  reason f o r  such  c s i t u s t i o n  is t h a t  t h e  dt'nand for 

i's c o n s i d e r c b l y  grentcr  than tile s u p p l y ,  T h e r e f o r e  

Bbloernment r e s o r t s  t o  rcgul z t i v e  r?.aasnrcs o n  grounds o f  p r i o r i t )  

and  reg iona l  d i s t r i b u t i o n .  T!le c o n t r o l l c d  p r i c e  of cement i s  

&erefore n o t  an i n d i c c t o r  o f  i t s  s o c i e l  c o s t .  I t  i s  scarci! 

and  thus demands d i s c r i m i n c t e  u s e  s o  t h a t  it will f i n d  a p p l i -  

@ation o n l y  on i n p o r t ~ n t  and e s s e n t i a l  c o n s t r u c t i o n  act  i v i t  i c s .  

$!he ahadow p r i c c  or  s o c i a l  c o s t  c f  c e c c n t  c a n  b c  worked  o11t 

ks'finding the  e x t e n t  of  t h o  undercst  i n a t  i o : ~  o f  t k  c. c o n  t r o l l t x ?  

p r i c c  fron t h s  s o c i c l  c o s t .  ,This car, be done b y  nay  o f  t k z  

p r i c e  the, consumers are v i l l i z g  t o  psy if t h e r e  vas  e n  open 

~ndrketn or by c a l c u l  e t  i n g  the bcacf  i t  s o f  cencn t i:l a1 t c - rn2 i ; ivc  

h e  l i k e ,  say i r r i g z i t i o n  r - o rk s .  

The n e x t  i t a n  i s  t L c t  o f  s ? r t c r i ? l s  i n v ~ l v i n g  f o r e i 5 . 1  

cxc;lange ,. This r c f e r s  t o  r.ietc.ri,?ls ::tizich .-lc.cci t o  bo i m p o r t c d  

$ks.materials w i t h  an a c t u a l  o r  p o t e r . t i c l  .>::port n o r k t .  T ; ~ ~  

I q f f i c i a l  f o r e i g n  e x c h o n ~ c  o c : u i v ~ l o i i  t n a y  n u t  represent  t h e  
. . - 

PRportunity c o s t  o f  foreigra exchange because  the  su2ply  of 

f o r e i g n  e x c l ~ e a g c  i s  coaltrol l c d  by t h o  ~ o v c r n c r a n t ,  Foreig!-,  

e x c l ~ e a g c  i s  o n e  of t h e  nest scorck r.?:;ourccs o f  t h c  '~co: ;o: : i ;  

6mi there fore  ciay c c t i v i t y  ~ : : l ~ i c ? ~  sarns  f c r o i g n  e x c h m g e  n 2 i . d ~  

kb. be encowrngeci nzd a n y t h i n s  u k i c l l  u s e s  s p  f o r e i g n  e x c : ; c t ~ t ,  



discouraged ,  S t e e l  is orac of kl i e  i t e n s  i n  building c o n s t r u -  

c t i o n  v r i t ! l  an i n t ~ r n a t l c n . c ~ l  n a r k c t .  By f i n d i n g  o a t  t h e  i n t e r -  

national p r i C ~  o f  i t e e l  va lued  at  thc  shadow f o r e i g n  exchange  

r n t e  we can represent  t h e  s o c i a l  c o s t  s t e e l .  I t  ' i s  n c c o -  
. , 

s s a r y  t o  s p e c i f y  the t.yp.e 6~ steel uscd up i n  the c o n s t r u -  

c t i o n  work, 

1x9 ac t u s l  prac t i ce  the n e t h o d  o f  converting cta.rke t 

values of  c o n ~ o d i t i . c s  . . e n d  s e r v i c o s  into social values is by 
I . .  . . 

way o f  deriving a s e t  o f  a c c o u n t i n g  ratios f o r  each i n p u t  

i t c n .  . The account ing  r z t i o s  represec t  t h e  e x t e n t  o f  over-  

e s t  i n a t i o n / u ? l d e r ~ s t i n a t i o n  of the narkct  v a l u e s  'of i n p u t s  

from t h ~  s o c i a l  v a l u e s .  By a u l t ' i p l y i n g  the  market v a l u e s  
, ... 

w i t h  a c c o u ~ t i n ~  r a t i o s ,  t h c  s o c i % l  c o s t  o f  e'acb t e c h n o l o g y  

can be detcrnincd,  The o p e s n t i o ? 2 a l  p e r t  of t h i s  cxcrcise 

will becor.1;: c l e a r  X ! I C F -  we Gecl.1 w i t ! ?  t h e  shadow pr i . c ing  .of 

b u i l d i a ! ~  s r t e r i a l s  in Section 11. 

F i l ~ a l l y ,  t h e  c h o i c e  of t echnology  i n v o l v e s .  the  s c l c -  
I 

ction of t h a t  % c c h n o l o g y  ~ h i c h  i n v o l v c s  t h a  l e a s t  s o c i a l  co 

The task o f '  thc  cva ihator  :ill b e  ees ie i .  i.f the  

accaunting.ratioa for n a t i o n a l  p a r  m e t e r s  l i k e  labour,  

f o r e i g n  excfimge,  c t c ,  brc' i ' i v en .  to him by t h c  c e n t r a l  p l a -  

nning a u t t l o ~ i t i e ~ ,  Id tho .&co.rlce of such a s i t u a t i o n ,  t h C  

evaluntor nppl  ias 'a- s e t  d acccuntlag' re t io  s , r h i c i l '  & c  t h i c k s  



~ ~ ~ r o ~ r $ a t & . '  But i t  nay t i  q u i t e  p o ~ s l b l e  thcrt the  dec i s ion- -  
. . 

ratera R .  rn+y.. .~tt~c:l  9 . d i f f e r e a t  value of certain variables .  

&ken. tbera; is s g r e d i r e ~  t $stween" hhe evaluator  and d e c i s i o n -  

Ei@ke'rs' abo4.t . t h e  acco .unt iny  . r a ' t i o s ;  t h e  v a l u e s  o f  c e r t a i n  

variables  nay b e  s u b j o c t  t o  f l u c t u a i i o n s  due t o  unforeseen , 

Ze$tingengies.. , . TO, t 8,)t.e: in to' acc'o'unt t'hese factors, a scnsi- 

.%iviG 'analysis  nay be carr..ied out .  using dif f erant values of 

jiiirtain c r u c l a l  v a r i n b l c s .  Such a r i ' a n s l y s i s  helps in deter- 

n!$4i:dg whether  change8 . ,  i n  values  o C  c e r t a i n  v a r i a b l e s  cre 

prucial  t o  ' t h e  sclectiou of a. arojad t 'or n o t .  

1.4 M&~ro-obdec t ivca  and gr0.i e c t  e v a l u a t i o n  

. . .;. 
In our net!~od of'..evnluatian suggested for the c:aoico 

. . -  
:, ( , 

~'f'~~t~.qhnolog~ . . w ~ a t  w e ,  rixi l ly  d i d  ' x i s  t o  t eke i n t o  acccuat 
. . 

' t h e  -"a,-, :rnej,or p o l i c y  o b j o c t i v ; o s ' o f  i h e  'caverrrmcnt c o n s i e t e c t  
.>, 

-:*it3 the a v a i l e b i  l i t y  of -r.eeources in t h e  economy. :'Then ti;i:.o 

&a s'urplus o f  c o r t a i n  i n ' p n t s  like v n s ! : i ) l u d  . . .  labour, t h e  social 
' . 

'. . ! .  
' . . - .  . . ,  

c o @ - . . o ~ : i ~ l d . y i a g : 4 n b & u r ' b e c o i ~ s  l e s s  than t h e  a a r k ~ t  aBBe 

:gibs. This i e  boa t h o . p o . l i c y  of ,grezter  'cmploynertt crcct ioa  
. . p e t e  . . trane1ate.d.. i n . .  a n ,  ex.ercise  . ia . p r o j e c t  e v a l u a t i o n .  S1r.i- 

Fa i ly ,  technologies u s i n g  certain  l cca l ly  airailahte meterizi : :  

flfk'e lime, bricks,' t i l o s ;  o t c .  ?rill be p r e f e r r e d  t o  t e c S n a l o -  

k4ee i u v o l v i u g  t3e us.e of' scsrce i a j l  t s  like st c e i  ai ld  .ccr:;;~~ 2 

Vocause ,shadom p r i c e s  of t?!e l e t t c r  are grcatcr thah t h a i r  

Pdrkct pr ices ,  Shadov p r i c i n g  of ! : a t e r i a lo  , t h o r e f o r  e enccrur,?- 

&err t h e  production and c o n s a p t i o n  of locally a v a i l a 3 l c  



m a t e r i a l s  v i a - a - v i z  s c a r c e  n a t c r i a ' l s .  

111 c f f ~ c t  s!izit t:12 iec!lmlique o f  s o c i a l  c o s t - b e n e f  

anclysis t e l l s  u s  i s  t h a t  i n  s e l e c t i n g  p r o j e c t s  o r  t echno lo -  

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

o f  t h e  economy must 5 2  f u l l y  t a k e n  i n t o  a c c o u n t  s o  t h a t  

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

c e s  r a t h e r  t h a n  f u r t h e r  straining t h c  e c o n o n y .  

IE t h e  f o l l ~ l ; . r i n g  s e c t i o n ,  we a t t e m p t  a s o c i a l  c o s t  

a p p r o a c h  to t h c  c ! lo i ce  o f  b u i l d i x y  t e c h n o l o g y .  The a n c l y s i s  

c o n s i d e r s  t!le s l t e r n a t i v e s  i n  two e le inents  o f  a b u i l d i n s  

s y s t e r n :  r o c f  i ; ~ g  a n d  l a o r t a r s .  A g z r t  from d e m o n s t r a t i n g  how 

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

t h r o i ~ s  l i g ! i t  o n  t h z  g r o b l e r ~ o  w h i c ; ~  I ~ a v u  t o  b e  f a c e d  a t  t he  

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

.?. . I  a i ~ l  c o ' s t  a p ; > r o a c h  a p p l i e d  t o -  c'ho i c c  o f  b u i l d i c n  t e c h n o l o g y  

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

tlie P i n s n c i a l  c q d  s o c i s l  c o s t s  o f  s o ; ~ c  a l t e r n a t i ~ e  b u i l 6 i n g  

t c c h n o l o g i e c .  i.8 r.:c arc  c o i ~ c e ~ n c d  o n l y  v i t h  q u a n t i f y i n g  tlie 

c o s t s  a n d  c o t  the b c z e f i  t s  o f  t i le d i f f e r e n t  t e c l l n o l o g i e s ,  tlie 

c o i i l p a r n t i v o  & ; ~ a l y s i s  i s  ialtdc h e r e  o n l y ,  i n  t h e  c a s e  o f  CBr- 

J n i n  e l e n c n t s  o f  a' b u i l d i n g  f o r  w h i c h  a l t e r n s t i v c  t echno lo -  
, . 

g i e s  of  r c u g l i l y  c o r p a r a k l c  i :erfcr ln~i :cct  a r e  c v z i l e b l e .  



The compar i sons  a re  b o t a e e n  t h r e e  d i f f e r e n t  t e c h n i q u e s  of 

:roofing for ' a  small r o s i d e s ? t i z l  b u i l d i n g ,  and between  t h r e e  

d . terr iat ive  mortars ' f o r  bric2work. 

Unfort:umately, no tna. r o o f i n g  systems w i l l  b e  of 

;prac.ise.ly t h e  sane ?orf ormalzce, e i t h e r  climatically or i n  

d u r a b i l i f y ,  dnd t ! r t s  i s  o.na 3lescnt; o f  z, 3 w i l d i n g  for vahich 

. ) l~n-~erfornarm~e f , ,zc tors ,  such as f s $ h i o n ,  a r c  fkquer; t ly  at 
. . 

g,.e@gt. as i n p o r t x i ~ t  as i~ei ' formanco in' i:!f l u e n c i n g  t h e  c h o i c e  
. . .  

%f technology.. IJevertheless ,  roof i:ng F s  t;?c'l;io st costly 

s i n g l e  item in any ' s o ~ l l ~ b u i l d i n g , , 3 ~ r , n d  t h u s  t h e  i t e n  f o r  rrhicb 
. . 

+he.,c3oice of te.c:t11013gy call b e  expected t o  h a v e  th'k greatest .  
. . .  

;ffmpact"on .... . c o s t .  I t  i s  f o r  t h i s ' i e n s o l z  t h z t  roofing systens 

Edortars, o!i tlls o t h e r  k c n d ,  a r e  a snaller'itcn , i n . . . t h c  
I .  

, .  . 

: t o t a l .  b u i l d i i l g  c o ' e t  ,' %or t a i s  and p las . t c r s  ' t o g e t h e r  a c c o u n t  

for up t o  I5 p e r  cer.t. of ty,:ica.l  b u i . l d i r . g  c o s t s .  3 u t  t h i s  

cnc cleraent c-f a b u i l c l i n ! ~  fo r  w h i c h  E, nu'nber o f  we1 l - d s f  i- 
. .. 

b e d  , . l t c r r i a t i v o s  are available, each. giving t ! ~ e  sanlc perfor-' 
. . 

,panco; T3o' comgcr is33 of d S f f e r c E t  nor.tar n a t e r i a l s  i.s 

'Interasting f o r  t h i s  r e a s o n .  

In.any e .xe r c i s e  i n  sh'c u s e  o f  s o c i a l  c o s t s  a s  c , t o o l  

$'or .decision-making it is e.s .sdhtial  that, t l ~ c  u n d e r l y i n g  

bbject ioes  of t1.s cxerciso 51-z c l o a r l y  stated a t  t h c  o u t s e t .  
. . 

;In t h e  present  c e s e  i h a r . c  ere  t n o  o b j e c t i v e s :  



1.  To c r e z t e ,  t - h r o u g h  c l ~ o i c c  o f  t e c l i n o l o g y ,  t h e  
n a x i c u a  a n o u n  t o f  emp l o y z e n t  f o r  l o c a l l y  a v e i l a -  
b l c  s u r p l u s  l a b o u r .  

2 .  To c c o n o z i  ae o n  t i l e  - u s e  o f  scsrce  resources, 
p a r  t i c u l a ~ i y  t h e  p r o d u c t s  of  , c a p i t a l - i n t e n s i v e  
i n d u s t r i ' e s .  

T h e s e  o b j e c t i v e s  c a n  b e  s t a t e d  in c l u e n t i t a t i v e  t e r z s  

by a p p l y i n g  si2ccf0~ p r i c e s  t o  o a c h  6.f tth ' i n p u t s  o f  t h e  d i r f e . r -  
, . . . 

c n t  t c c h n o i o g i e s  w h i c h  e r e  t o  b e  cokpc?rc .d .  Use o f  t h e  ske.dovr 

p r i c e s  will l e a d  t o  'a s o c i a l  c o s t  fo;: t k c  t e c h n o l o g y ,  vrh ich  
. , 

c a n  b e  c o n p c r e c  !.:it:? t h e  s o c i e l  c o s t  of  t h e  a l t e r c a t i v e  tech- 

n o l o g i e s ;  t h e  t e c h n o - i o g y  w i t h  t h e  l o m e a t  s o c i a l  c o s t  w i l l  b e  
. , 

t h a t  wh ' i ch  b e s t  s a t i s f i e s  t h e  s t a t c d  objectives. 

T h c  p r i n c r y  C0i;ipoaent.s o f  c o s t  o f  oay c o n p l e t e d  b u i l -  

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

v e r e d  t o  s i t e ,  agd t k , s  o n - s i t c  I c b o u r .  T h e  o n - s i t e  c o s t  o f  

t h e  b u i l d i n g  u z t e r  i a l s ,  ho : ; cve r , .  i s  i t s e l f  composcd  o f  n z u e r -  
i n c l u d i n g  

o u s  c o n p o i ~ e r : t  s ,  ~ s i i ~ i ; : ~ t ~ r i i : ~  21;d  t1.~;-81j3i"t 2 3 _  i o n  c o s t s  a s  w e l l  

as  l a b o u r ,  r.nd e a c h  o f  tIicsi. c o n p o n e r i t s  m u s t  b e  q u a n i i f i o c i ,  

b e f o r e  fi s!~c?dow ? r i c e  f o r  t h e  ma te r i z l  c c n  b e  d e t c r n i r . c u .  

I n  t h i s  s t u d y ,  t k c  f o l l o - . 1 i 3 q  p r o c c i t i r e  ;:ill b e  ~ o ~ ~ G s ~ c c : .  

F i r s t ,  E d e t a i l &  c ~ i ~ z l y s i s  a i l 1  b a  madc 3 f  t h e  c o s t s  o f  t h e  

n a j o r  b u i l d i n g  jxr ter is ls ,  i n  order  t c  d e t c r m i n ; :  t k c  a n a : l ~ t  

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

- w i l l  t ; i@n  b e  u ~ c : ?  t o  d e t e r u i n c  s h s d o ~ 7  $ r i c > s  for t h e s e  

t n z t e r i a l s  a s  c i c l i v c r o d  t o , s i t c .  - F i n a l l y  t11csc s h a d o ~ . ?  2 s i c e s  



w i l l  b e  used as the b a s i s  f o r  datermining t h e  s o c i a l  c.ost on' 
. . 

. :  . 

each of t h e  teckniqu&.s '  t o  be ooripbrbd. 

2,,2 Lsbour c o m ~ o n e n t s  of b u i l d i n g  mat'erials  h m u f b c  ture 
. . 

. . . . 
In .general, it is p o s s i b l e  $ 0  s p l i t  the on-s i te  c o s t  

. . 
of a b u i i d i n g  mater ie l  i n t o  four c o n p o h e n t s :  . I 

1. C o s t  of ,quar ry t r ig  or getting raw mater ia ls  and 
t r s r spor t ing  t o  f a c t o r y ,  ' 

2.. C g . s t  o f  ucnu$ac turo, 
' . , . .  . _  

a. ' 

3. C o s t  of trsnsportind building na.tor.ials t &  l o c a l  
d e p o t ,  

4 .. . C o s t  o f  t r a n s p o r t i n g  building mrtcrials. t o  s i t e .  
. . .  

6ach of these coapoicnts o f .  t -hc  siee c o s t  nay be tal;ea t o  
. . ,  

, i n c l u d e  the .  p r o f i t ,  doal .ors: 's  margin or taxes a d d e d  at t h c t  

fn t h e : . p ~ c s c n  t . s t u d y ,  .an arralys is  has  bccn nade o f  
. . 

t h e '  i t g u t s '  2.t czch of.. 8 t h ~  s c  strzgcs ,  ar;k b o t h  th3 d i r e c t  
, . . i 

ind i 'rcc t  l abour  conpor3cilt cietcrv:ini;d or .cssessed. The i n -  

direct  laboar  c'ot-;ipc.ncr:.t :i.s the , l abour  .component of the noxi- 

labour i n p u t s  ( c  , g .  3otkr i 'e l t i  a n d . ' a e r v i c e s )  a t  each s t  age. 

 or &xan?lk,. in t b d  case. cf.transport, t h e  l a b b u r  of t 2 e  

Br.iv,er and of l o a d i n g  a n d . . u u l o c d i n g  Ere d f r c c t  l a b o u r ,  but 
. . 

tZle labour . c o ~ ~ o ~ % e n t '  of the c'ost of  f u e l  find mi ntei iance 

chargea ore  i n d i r e c t  !aboyr c o s t s ) .  
. . . . 

In each Case t h o  l a b o u r  componcnt in each of t3ree 

.categories fiss .been r-_ss?ssed.. Thc c n t c g o r i e s  m e :  . , 



L1-:- - ' S k i l l e d  e n d  s e n i - s k i l l e d  l n b o u r  w i t h i n  K e r u l a ,  

L2: Unskilled l a b o u r  . 3 i t h i n  K c r c l a ,  

L3: Lz.bour  o u t s i d e  K o r a l a .  

The p u r p o s e  o f .  t k i s  s u b - d i v i s i o n  o f  l c b o u r .  w i l l  become  c l e a r  

alien'.  s h n d o n  ? r i c c s '  a r e  d i s c u s s e d  i n  2 .3 .  T h e  s o u r c e s  o f  
, , 

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

c o n p l e t e ,  h n d  a numbcr o f  a s s u n p t i o n s  h a v e  boen n n d c ,  snd 

some p r o v i s i o n a l  v e l u e s  a s s i g n e d .  The morc i r n p o r t a i l t  o f  

t h e s e  a s s u m p t i o n s  a r e :  

1 .  The s i t . e  i s  i n  B o u t h c r i l  X c r a l a ,  ?t E d i s t a n c e  o f  10 ltc 

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

A 10 kc h a u l  i s  a l s o  c s s u m e d  i n  t h c  c n s c  o f  l o c a l  b u i l -  

d i a g  n a t c r i z l s ,  s a n d ,  s t o n e ,  lime e t c .  

The  c o s t  o f  ~ n s t e r i n l s  a t  s i t e  i s  t h ~ t  g i v e n  i n  t h t ;  1 9 7 4  

S c l ~ e d u l c  of ;- c t c s  o f  tl ic P u b l i c  ‘.darks D e p a r t m e n t  (Pr'D) 

w i t h  l o c a l  t r z n s p o r t e t i o n  c o s t s  c a l c u l a t e d  a s  se t  o u t  
4  in t h e  Schedule. 

C o s t  o f  tr:.::s,2urt t i -ou  f a c t o r y  t o  c i t y  a c p o t ,  i i h e t ; ~ e r  

by b o a t  o r  t r u c k  may a l s o  b e  c a l c u l a t e d  ~ c c o r d i n ~  t d  

t i l e  Pr'D S c h c d n P u  o f  - ~ Z ~ ; L S S ,  C X C C ~ ~  i i ~  c z s e s  n h e r c  2 

f r e i g h t  e q u a l i s ~ t i o : ;  c ! l a r g e  a p p l i e s .  

T h e  r c n c i n i n g  o o s t  i s  t h e  e x - f : i c t o r y  Vcluc  o f  i l ~ i .  b u i l -  

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

b u t n b l c  t o  l ~ h o u r  ~ c d  o t h e r  i n p u ' i o  r;:ty b e  d c t c r ~ i n c d  

f r o m  t h e  l 2 t e s t  f i g u r z s  n v ~ i l  a b l e  f o r  t h a t  i n d u s t r y  
5 

i n  t h e  H a t  ioz ;a l  o r  S t e t e  L n n u n i  S u r v ~ y  o f  I i l d u s t r i ~ ~ .  

F o r  soi!le i 2 d : i s t r i e s  E O T  w h i c h  iio S U C ~  d 2 t 2  e x i s t ,  t h c  

i c f o r n z t  ioi: v?.s o b t a i a s d  f rord l o c 2 l l y  c o n d u c t e d  s u ? v c y s -  
6 



.. . 
5~ The labour c o u p o n c n t ;  of i o s e  o f  t h e  i n p u t s  t o  b u i l d i n g  

n - t e r i a l s  nc i~ .zfac tu i -c  o r  t r a ~ s ; ) o - r t  ~t i o n  on rrhich d z t a  
are n o t  a v a i l a b l e  h2.vc: beon p r o v i s i o n a l l y  assumed t o  

. . 
be f o l l o ~ ~ s ~  

Labour cor ;~po '~c r t  t .  G T  raa nz t e r  icl s v?; l u e  
in ceni,ent, steel ma;!: ac'cure : 4 0  per cei?t 

Labour coriigonz-rclt o f  rav z ~ z t e r i a l s  value 
i n  t i l e  nanu'f 2-c t u r i ?  : 50  p e r  co?! t  

Labour c o n p o n e ~ t  of. i r ; p u t  vzluc o f  a l l  
fue l  ( c o a l ,  o i l ,  e l e c ~ r i c i t y )  x s e d  j.2' 

building n o t c r i . s l s  1;!zr,u.lil3cturc . z n d  haulage . : 30 p e r  c o ~ t  

Labour coapo; le r , t  o f  f r e i g h t  e q u n l i s n t i o n  
charge' on 'c 'er ient  ,'. st c c 1  :: : 30 per cc::t 

6w 'There no" S'ettcr i n f o r ~ a t i o ' n  is i v a i l i b l e  fclr industries 

i n  Kcralz ,  2 d i v i s i o r .  o f  t h e  l e b o u r  c o s t s  b e t w e e n  s k i l l ~ d  

a n d  u t ~ s k i l l e d  c a t c g o r i ; : ~  i.n t h a  r a t i o  1:2 h a s  been assuncu.  

T h e  ~ h l y s i , ~ , .  i s .  ' tku s l c c z t  f L E - s p c c i f i  c, c p , p r o x i n o t c ,  a n d  p r o -  

v i s i $ n a l . .  A s  i t  is b n s e d  o n  P3D r o G - c  ,,,, i t  i s  also strictly 

a i ) p ? i c c b l e  on ly  t o  p u b l i c  sc.c'toi* ~ o . i i s t r u i t i &  .? T ~ C  f u l l  

i n % b r n a t i ' o n ' o n  lirkich i t  i s  bcscci i s  s e t  clu't' ..in t 3 e  f i p p c n d i x .  

.Th;? l a b o u r .  boap'02zr s s af: tl1.j 1-i'ore i ~ p o r t ;  a n t  b u i  l d i i i c ~  

. 
It w1:I.l be s e e 3  t h ~ t  t ! ~ e r e  :~:c. t ~ c ;  ;:rel'l d e f i n e d '  g r o u 2 s .  The 

$I'BB~ broup c o n s i s t s  o f '  f'mr~ter i ~ l s  c o n u f  7 : cku red  only oui;siCc 

t h e V S t a t e ,  a n d  t r r r ? s p o r t c d  l o r - y  distp.?'ces t:, s i t e .  Their 

t:, k x c i s e  d.uty; c~;ci t h a  i r  . t r a n s p o r t  c o s t s  c rc  c o n s i C e r z b l e ,  

l e a b $ e g i o  1 ~ ; r  1250or ccnpc:-.cr.ts'. i'3c 5.11:: o f  t h i s  i d o u r  

i s  lgznployed puts ide  ti12 st?-,:.e. Ce~;i . - r , t . .cnd s t e e l  a r c  in t l ; i c  
1 

c a F & i o r y .  T h e  s>cor ,2  g rouj: i : ; c l u c l e s  3 3 t h  t h e  l o c a l  l j r  q u a r r i a l  



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

t i l e s ,  l i n e  a n d  s u r k h i ) .  Both  t h e  q u e r r y r i l g  znd nnnuf  a c t u r r i l g  

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

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

c o s t s ,  2nd h e n c e  on t h a  d i s t a n c e  o f  th;  f 3 c t o r y ,  q u a r r y  e t c .  

f r o m  t h e  s i t e .  ':'it h t h e  a s s u n p t i o n s  n c ~ e ,  . t h e  l a b o u r  compo- 

n e n t &  v a r y  from 4 5  t o  .70 p e r  c e n t ,  b u t  t h e s e  p e r c e n t a g e s  

w o u l d  be  h i g h e r  i f  5tluiage d i s t c n c e s  wcrc l e s s .  T h e  l a b o u r  

c o m p o n e n t  o f  t r u c k  . t r a n s p o r t a t i o n  i s  n c t  urclly r c t h e r  l ow ,  

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

T h e  c e s c  o f  t i m b e r  i s  ui lusuaf  ar iong t h e  m a t e r i a l s  
0 .  

listed i n  t h a t  t h e  r a w  m a t e r i a l  ( f o r e s t  t r e e s )  i s  i t s e l f  , 

i n  s h o r t '  s u p p l y ,  and t h a - r e f o r c  o f  v e r y  h i g h  v ? l u e .  i . l th( :ugh 

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

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

small  p r o p a r t i o n  of t h e  o n - s i t e  c o s t  o f  t i 5 b c . r .  "hen t h o  

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

n i l L i n g  a n d  t r o : i s p o r t ,  t h e  t o t 2 1  i s  o i ~ l y  ? l i t t l e  o v e r  2"  

p e r  c e n t  o f  t h e  c o s t  c t  site. 

A l t h o u g l ?  by no neans  a 1 1  t h e  c o ; ; n o n l y - u s e d  b u i l d i n g  

n o t e r i a l s  a r e  l i a t a d  in T 3 b l e  J . ,  t : iose  l i s t e d  a c c ~ u n t  :or 

70 t o  90 p e r  o e n t  o f  t h e  c o s t  o f  nntericls i n  t y p i c a l  r c o e n t  

r e s i d e n t i a l  b ~ i l d i i ~ g s  i n  Keraln.  6 
Ax c ? c r d x i n e t e  f i g u r e  

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

fron c u n s i d e r a t i o n  o f  t h e  t y ? e  of  i a ~ n u I : c t u r c  i n  c ~ c ! ;  c a s e .  



'Thus t h e  labour  cornponcnt  o f  t h e  c o s t  o f  l e t c r i t c  b l o c k s  

,bquld be ~ s s u n c d  t c  Se ,?.bout t l ~ e  s a ! - ~  hs  tl?c?t f o r  b u i l d i n g  

$t,one,  w h e r e a s  e l e c t r i c i t y  su!sgly  f i t t i n ~ s ,  i r o n - n o n g c r y  cr-d 

baints would b e  i n  t i le  S Z i . l e  c a t e g o r y  a s  cc?r:~ent e n d  s t . e e 1 .  

2 . 3  S!?e.dow ~ r i c e s  f o r  l . r b o i ! r  and z z t e r i l ? - l s  

I n  t l t e  a b s c n c c  3 1  S ! ? ~ : , ~ ~ V J  acge r n t c s  f o r  d i f f e r e n t  

$iagions o f  t i l e  c o u n t r y  d c t e r n i n c - c ?  .iiy t 3 c  c e n t r p . 1  , ~ l z n n i ~ ~  

a a t h o r i t i e s ,  d e t e r ~ i i ~ e t i o n  o f  2 c ; c r ; ~ r a i  ly z c c c p t a b l e  s l ~ a d o r !  

:Jr&Ce f o r  l a b o u r  i s  a d i f f i c u l t  m a t t e r  nad i s  t h e  s u b j e c t  3f 

n h c h  d e b 3 t e  anor.9 e c o 1 ; o n i s t s .  I n  s u c h  c a s e s ,  i t  i s  u s u c ? l  

$6 meke r number c7f ; I t c r n a t i v c  a s s u n : ~ t i s a s  n h i c ~  3rc i n  

l i p e  wi th  t h e  s o c i ~ ? :  oRj o c t i v e s  o f  t 3 z  p r o j e c t  r L n u l y s i s ,  r-r , , t  

~ a % ( r a l a t e  the  c a s t s  2 ~ 2  b c n c f i t s  s e p n r a t c l y  f o r  e z c h  n s s u r ? -  

btiuns, o r  s e t  o f .  - . s s u ; n p t i o n s  b y  c - . r r y  i n g  o u t  z serisl t i i n i t y  

a n k l y s i s .  :I d i s a d ~ r ? n E r , g e  o f  t h e  sensit i v l t y  a~:;ll y s i s  i s  L: ? E  

B't does n o t  c f  c u u r s c  ;,i-,o .:;iy o n c  d c f l n i t ,  v a l u e  f o r  t : i t2 

shcf a l -  c o s t  o f  a project. . 3 u t  t h d  p r c c c d u r z  ~ z y  b e  v n l u a b i ,  

f o r  , t h a t  v e r y  r c a s c a ,  s i n c e  i " e e n 7 ; 2 s  i t  t c  t h e  c i e c i s i o n -  

mejier t o  ncke t h ,  cr:oicc: ~n t:-.C b a s i s  0 2  his jlrdse:rcnt G I '  

r e l a t i v e  i c ? p o r t o : ~ c c  o f  t : l G  v - r i a u s  o h j  i c  t i v u s ,  i n d  t h , ,  

p c u r a c y  o f  t h e  d a t t . .  

In  c:rc3s s u c h  as  Kerc?l,?, ~ ; h c r z  u n s : ; i l l ~ c l  l z b o u r  : s  

a b h n d a n t  and  unen?loy,- ient h i g h ,  i t  i s  c:j:,;i:oE t o  L s s u a e  c 

s!?e-dol!J w3gc r z t o  G I  s c r o  '0.- s c c ' ~  l a b o a r .  T l i i s  g f v c s  t h e  

g r j h t c s t  p o s s i b l e  v e i ~ j ~ t  t o  t t d  G S  j c c  t i v c  o f  ? r , ~ ~ ; i d i n ~  c n ; , l o y -  

~ i e n t , f o r  t h o s e  who n o s t  neecl i t .  I,  zerc ;  -f;,-.ge :c te  r:ay 



underestimcte t h e  ra:l s o c i ? l  c o s t  o f  , o r ~ ? l o y i n g  l z b o u r ,  -and 

o shado7,r ;:-age r h t e  sonc 'ahcro  bct7,;een z e r o  2nd t h e  a c t u c l  G a g e  

r n t c  ~ ~ i g h t  b e  G o r e  c n p ~ r s p i r i r , t c .  ~ h e f ' r c t o r  b y  w h i c h  t h e  

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

p r i c e  i s  c e l l e d  t h e  z c c o u n t i n g  r n t . i o .  I n  t h e  p r e s e n t  s t u d y  

i i l t e r n a t i v e  a c c o u n t i n g  r a t i o s  o f  z e r o  -and 0.5 w i l l  b e  used  

f o r  u n s : c i l l c d  l a b o u r .  

I n  K c r a l a ,  a n  e q u a l l y  i n p o r t s i l t  o b j e c t i v e  i s  the 

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

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

e d u c z t i o n ;  b u t  t h c  s u p p l y  o f '  l a b o u r  a l r c s d y  possess in^ 3 g h e n  

s k i l l  r e q u i r e d  rnzy I>c l o s s .  A s h a d o w  w n g c  r a t e  h i g h e r  t h a n  

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

a c t u a l  wage c a t c   lay b e  ~ p g r o p r i a t e .  L l t e r n c t i v c  big11 a n d  

l o v ~  c c c o u c t i n g  r a t i o s  o f  0.5 a n d  1.0 a i l1  5e u s e d  i n  t h e  

.present s t u d y .  

T h e  c ' s e z t i o n  o f  ern;2l.oyi;ient o u t s i c I 2  !<@rala  i s  n o t  

anon$ t h e  o b j e c t i v e s  a f  t h e  a n a l y s i s .  M o r e o v e r ,  decisions 

a b o u t  f n v c s t n c n t  ic t h e  i n d u s t r i e s  w h i c h  p r o v i d e  t h e s e  j ~ b s  

i s  n o t  d i r c c  t l y  a f f o c t c d  by l o c a l  d e c i o i o u - x a k i n g .  An a c c o u n t  

ing r a t i o  o f  1.0 f o r  l a b o u r  i n  s u c h  i n d s s t r i e s  i s  t h e r e f o r e  

a p p r o p r i a t e .  

Thcsc e l  t o r n z t i x ~ c  tzccoul:t i n g  r a t i o s f o r  l a b o u r  i i rc  

shcnn i n  T a b l e  2 .  



E c o n o a y ' i n  $he use o f  scarce  r e s o u r c e s  is t h e  soco i ld  
. . 

a o o i n l  * b j . e ' c i i v e  of i h e  nno ly  s i a .  In t h e  c a s e  o f  cencnt and 

s t e e l ,  t h e  t o t a l  q:,otiiaty s v s i l a b l c  for building. is fixed by 
. . 

tbc  productive. capacity in t h o  c o u n t r y ,  Vh ich  can be i n c r e a s e d  .. L 

9 .  . 
only g r z d u a l l y .  D e c i s i o n s  t o  use c e i x n t  'and s h o e 1  in cno  

p r o j e c t  m u s t  r o s u i t  in 'ei l h d r o v i n g  t : i & s e  g t e r i c l e  frco snuthcr  

a,lte.rnatf.va p r ' . o ~  e c t .  .In such a s i t u a t i o n  ~ I I L '  t r u e  . s .oc ia l  c o s t  

o f  the u s e  o f  t h e  . i n t e r  ia'l 5;ny b e  dstermin& b y  t h e  a l t e r n a t i v e  

,u.Ber's a i l l i m $ n e s s  t o  pay. Thrr~i in t h e  c z s o  o f  c emen t  t h e .  

s o c i a l .  cost of .u .s ing de'nent is b c t t e r  i ~ d i c a t e d  by the  p r i c e  
. . 

.w,hich a p r i v a t e  .uszr  i s  p r e p e r e d '  t o  pay  ( t h e  open .carkst  p r i c e )  

t h e n  t h e  c o n t r o l , i s d  ? r i c e  actually p a i d  f o r  cement u s c d  on 
I 

public p r o j e c t s . .  Ths  .trro n c c o u n t i n g  r a t i o s  sho~X3 f o r  ccrncrlt 

in Tzble .  2 'ere 3 i g 3  nnd l a 8  ' e s t i m a t e s  of t h e  r a t i o  of tile 
. . . . 

. . 

pre's'ent o p e n  n a r k e t  a n d  confrc.l l , :d p r i c e  of  czi?,e:~t a t  s i t e ,  

. . .  

.T:le .ccsq of stcel is , r e t h ' e P  norcr  c o ~ p l i c a t e d ,  siracc 
. I. 

ht. tHe presciz$  t i r a i .  t i rcrs .ifi T*.... '! ' sc$rbity o f  b a r s .  clrzd r o d s  in 
. -  . 
L . . ,  b . 
i' ' 

?.the 'do'mest i c  n n r k e t ,  due t o  t h e  "low 1 ~ : ; v c l  of invcstr;lont act i - -  

vlt 'y  i-n the ec.;s?g~y ,. Thcre is howovcr, a v o r l d  nar'l:ot ir, 
. . .. . .: 

s t e e l ,  csd any; ste::.1 savi;.$ dc;ai .st ic61' ly  cou ld  b e  exported, 

The f .o ie$gn exc?l?,rge s o  .oarlzed .is o f  h i g 2 i ~ r  v c l u o  t o  t h e  ectjrtbcy 
. . . . .  

then i t s  'nonin.ak -.ru.pee o q u i v i ? 3 e n t ,  s i n c e  for 8 i  g61 e x c k 5 , ~ g e  
. . . . 

for  i n p o r t  eci cc;?.;i tr: 1 goods is a t  p.re s ~ i l t  sc:-.rcc. T4c a 1  ter.0.' 

native accounting r a t i o s  given for s t c c l  in Table  2 a r e  

detormiped by m u l t i p l y i n f i  thi! ratio of n o r 1 3  m a r k e t  t o  domcs- 

t i c  p r i c a s  by rltcr1:ztine a h s , d d s  f o r e i g r ~  cxchanae r ~ t i : ~  



f i . c c o u c t i n g  r n t i o s  o f  1.5 e n d  2 .0  have  becn a p p l i e d  t o  the  

' n o n i n o l  f o r e i g n  c x c h n n g e  r z t e  t o  o 3 t a i n  t h z s c  s h a d o w  f o r e i g n  

e x c h e n g c  r a t e s .  

T i m b e r  i s  anot i1c . r  m a t e r i a l  f o r  w h i c h  demand i s  a t  

p r e s e n t  greater thol:  s u p p l y .  I t  r n i ~ h t  b e  c r g u e d  t h a t  t 2 o  

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

a d e q u a t e l y .  On t h e  o.th;.r h a n d  i t  i s  c l e a r  t h a t  t h s  s c a r c i t y  

c f  t i ~ b e r  v i l l  i n c r c n s o  i n  t h e  f u t u r e .  ~ u b s t i t u t i o n  o f 1  

o t h e r ,  a t  p r e s e n t  n o r e  c o s t l y ,  n ? , t o r i a l s  f o r  t i r ~ b e r  w i l l  

i n c r e a s i n g l y  b e .  n e c e c s a r y .  I t  n i g h t  t l ~ e r e f o r c  b e  a p p r o p r i a t e  

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

t o  r e f l e c t  t h e  nocd f o i - .  c o : ~ s e r v e t i o n .  ~ l l t c r n c t i v e  o c c o ~ c t i n g  

r a t i o s  o f  1 .0  Znc '  2 .0  usuld r e f l e c t  . t l ~ t ? s c  t ~ o  c l t e r n n t i v e  

a p p r o c c h c s .  

T h e  r e u c i n d c r  o f  t h e  n o t o r i n l s . l i s t c d  i n  T a b l e  1 2re  

cc; i ls icWcd s u f  I i c i c i l t l y  ~ l ~ i . . i .  i f u l  i n  s u p p l y  c t  p r e s e n t ,  and 

f o r  t h e  f r c s e c n b l e  f a t u r o .  12 

I t  r e m a i n s  t~ d e t c r n i n c  how t c  i n c o r p c r a t a  t h e s c  

a l t c r n a t  i v c  z c c o u n t  i i l ~  r a t i o s  i i ?  t o  t h c  o n a l y s i  s., .If sc c i  n l  

v a l u a t i o n  w c r o  t o  b e  c z r s i e d  o u t  u s i n g  o v c r y  ; ) o s s i S l c  c o n b i n n  ,-- 

tics, L? v a s t  a lxuunt  o f  i n f o r n a t i o n  ~ ~ o w l ~ !  Sc g e n e r a t e d ,  and 

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

procedure n i l 1  t hc re1o rc  b c  a d o p t c d .  F o r  a f i r s t  a n a l y s i s ,  

2 s i l l a l e  e e t  o f  accou : r t i rng  r n t i o s  -:.ill h e  u s c c .  T h e s e  2re  

t!lc I - C C O U ~ I  t i n g  r r : t i o s  w h i c h ,  i n  the  o p i n i o n  o f  thl;  a ~ t h o r s  



~ o . s t  'accurnte.fy r e f l e c t  t h e .  o b j e c t i v e s  of  the a n a l y s i s .  

. . 
The8 are shovn in c b l u i ~ n  2 . j f ' T a b l e  2 .  In e a c h  case  t h e  

.lower'of f h e  t w o  a c c o u n t i n g  r a t i o s  is p r e f e r r e d .  The f i l ter-  
. . 

. . 

, s lo ,c ia l  co.st-s ' d e f ' e r n i n u d  "usin.0 f h e s z  accouating r a t i o s .  

,Spba..e.guent 1-y, t h e .  sens'i't i v i t y '  ' o f  the c o n c ' l ~ s i o n s  o f  t h i s  

f i ~ s t .  , a n a l y s i s  . t c  ch'&ges i n  t h e  assu'meC 'nckountincj r a t i o s  

will b e : . i n v e s t i g a t e d ,  by i i d ' e p e h d a ' n f  v n r i n t i o ~ s  of t h e  . . .  

.'esquned rc;t f o s .  T3e. shadow pr' iccs  f o , r  t&e d'lf fcrs i i  t b u i l -  
.. . 

<lng.rnater ia ls  i 2 . 7 ; v b . . f i r s t  he013.detcrfiiiiic'~i on tht .  b a s i s  of 

t 5 c  . ,pccuun.bing. . f 2t  ios sho~$;rn ' in T n b l e  2 ,  T h i s  informat i c n  i a  

given . . i n  Table 3 , 1 < a r h i c h  z o y n o v  b e  u s e d  t o  d u t e r m i n c  t h c  

rroc9s2 c o s t s  of n l  t e r 'na t  i v e  b u i l d  i n g  ' t ec :miquks .  

2 . 4  % . o m p . a r a ~ i v e c o ~ . t s  of .c i l terr .at  i.vd' rOOf i n q  t e c h  iques 
, . .  

A s  t8ii.s a r ~ c l y o f  s c ~ i l l .  only be ccnzccri~zd with c v c l u c -  
. . 

. . 
t l n g  t h o  c o s t s  o f  cPtcrr:atf . ro t c r h n o l o g i o s ,  s n d  n o t  w i t h  

. .. . 

the c o r r e s p ~ n c l i n ~ ' b e n e ~ i t s ,  i t  is importnnt tha t  compari-  
I , . 

&foris 818 ande o n l g  b c t v ~ o e n  d i f f e s c ~ t  roc? f ing  s y s t c ~ s  o'f 

roughly coru$ara;>l~ ;:>orfo r k i ~ n c e ,  I t  is o b v i o u s  t h a t  radu- 
. . ,  . . . .  

c%'ion ' i n  'bc t$' tlro" f i s a n c  i z l  s n d  s b c i  21 c ~ s t  of .  I zo i l s i rg  coulc i  

bk. a c h i e ' ~ e d  by ihc use o f  CXinnt i cc ldy  i n f e r i c r  o r  l e s s  dur:.- 
.,.. . . . 
?. ' . 
.bje ma'tefial;, b i t  v ~ i i h o u t  some ~ ~ c y  of gucl:::tifyi'ng t h e  granter 

: . . . . - ' .  

:e~lsat:i 'c . . .. . s trcin or i:iblrer r e p ~ ? c z ; a e n t  c o s t  ti, the o c c u p n n t ~  
. . 
:' .. . . . . .  .. .. ::4f such houses ,' t?: c. cciggjrioo;z x i  t h  oti~, . .%,-  
. -  . . , . . ,. , S e t t e r ,  t y p o s  o f  
* 
k o o l i h r j  wohld ' 5 b  na.? ,ai igleis .  
,... 



Three cl t e r n c t t i v e  t e c h n i q u e s  f o r  p r o v i d i n ~  z s l o p i n s  

r o o f  w i l l  Se car:p-redm. !ill a r e  i n  u s e  i n  Xerczla e;t p r e s e n t -  

The d e t a i l s  tIi; c o ~ l s t r u c t i o n  :.nci c l i m c t i c  p e r f o n - c n c e  

t h e  t h r e e  r o o f s  :re g i v c c  i n  T c b l c  4 .  l 3  B o t h  s o l i d  r e i n f o r c e d  

c e u e a t  c o n c r e t e  ( X C C )  and  t i l e - o n - t i r a b e r  n r e  in conmvn u s e ,  

t h e  r e i n f o r c e 6  c o n c r e t e  t i l ~  f i.ll.cr-5153 ( t  i l e c s e t e )  r a o f  i s  

a r e c e n t  i n n o v n t i o n .  C l i n n t i c a l l y  i t  i s  c l e a r l y  2n i m p r o v e -  

inohit o v e r  t h e  s o l i d  R C C  s l c b ,  s i n c e  t h e  , a i r  gap b e t ! l ~ e e n  t h e  

t i l e s  r e d u c e s  therr : f i l , . t ser ;sni t tc ; lce ,  3y r o p l o c i n g  c o n c r e t e  

v i t h  c'heapo.r, l i g h t . s r  ~ q j a c t  t i l e s ,  , i t  ,is a l s o  clainct i  t o  

i reduce . c o s t s  s u b s . t a n t i a l l y ,  .cs, w o l l  cs e ' c o n o n i s i n g  on  c c n e n t  

T h e  'cos ' t -  o,f c o n s t r u c t ~ 2 o h  has b'een c a l c u l a t e d  ca tho 

zssunption th?,t tho r o o f  i s  to: b e  p r o v i d e d  f o ~ ?  e s ~ n a l l  r e s i -  
. . 

cl?nti.7!l house, ::?i't.?.~ ;. r;a.xillium unaupportec!  span ' f ~ ? t c i . n a l  ly o f  

3 . 0  : x  4 . 5  m .  . 3 . e t c i l s  , . ~ f  n n . t e r i . n i s ,  e n d  la$o.ur  r e q u i r c ~ o n t s  
, . - .  . , ,  . . -. .., . , , 

3czv:: b e e n  o b t n i n e c ,  by ~ t r u c t u r z l  c a l c u l a t i o n s  o r  f r o m  t h e  

P7D St. ludzrl i .  Eat i? 3 0 0 2 .  l 5  '!jnce r c t c s  f o r  t h e  d i f f e r a n t  c a t c -  

g o r i . 0 ~  c f  lt;~~:;- i r z v o l v e d  .:.re t z k e n  f roz t h e  PXII s c i i e d u l e  sf 

h a t e s .  BE-site cost . . o f  b u i l d i n g  n . L e r i a l s  a r c  taken  f ro ; :  

T ,. - . , l e  b. 3 a r  d i ; e c t  f ro ! , r  t I i b  S c h o d u l o  o f  Z a t e s .  I" .ccount ing  

r . z t i o n  f:i- e c c ?  sf -:he -.-. ,~ . ;Eorie ls  u s e d  tare t ,eken f r o m  T a b l e  3 .  

Tilo 2 c c o z n t i c ~  r rn t io  P c r  t h e  t i m b e r  usod i n  t h e  fors lnci rk  f o r  

+,he c o n c . r e t e  r o o f s  i s  t a k e n  t o  b e  the  same EIB that f o r  the'  

tinber u s s d  i n  t h e  t i l e d  r o o f ,  e v e n X ~ o u g h  t h e  g r a d e  o f  

t i u b z ?  used i s  d i f f e r e n t .  T3e d i i f b r c t c e  o i t h e r  i n  izbour, ' -  
, . 

i r i t e n s i t y  o: m s n u f s c t u r e  , o r  , s c a r c i t y  i s  unlikely t o  b e  



m e n o u g h  t o  anEYre ,n t  the c ; l c u l a t i ' s n  b f  a ntv a c c o u n t i ~ ~ c  

r#Eio ,'[4fFor the. snall c a t e g o r y  o f  ' o t h e r  a l a t e r i a l s t ,  a n d  

@@T - ,  the pa i r i t  wscd in tkz t . imSer roof, an a c c o u n t i n g  r i " , t i o  

o f - 1 . 0  has been usscl .  The.ciccount. incj  r a t i o s  f o r  s e m i s l t i l l c d  

a n d  u n s k i l l e d  labour a t  s . i te  arc 0 . 5  end z e r o ,  t l ~ e  sane  as 

%Nose  used i n  the  calculations o f .  shadow 2 r i c a s  f o r  t h e  

M i - l d n g  mat er i -?,I s . 
Compar@tive  c o s t s  n t  PYiD rcstes and 2% shacicv, p r i c e s  

.... . B;*:*. 8 0 c i o l  c o s t s )  .?re s h o v n  in Tcbla 5 .  Lt  i ' 2 D  r a t e s ,  Lhe  

$$led roof ' i s  so'on So be some 2 8  a e r  . c e z t  c3eapc r  t'i12.n t.32 

g : $ t e r r , ~ t i v e  s o l i G  ZCC rciof,  w h i l e  t > e  t i l c - c r e L e  r o o f  S ~ O M S ,  

d & a a p p o i a t i  iigly , o n l y  8 per c e n t  i . ~ l p r . ~ v ~ > : : c ~ t .  Thus, e~ c31r 7.t 

@RD .rates, t > e  t i a ~ d  . k o o f  IS en b e  i>refertrzd ,?;t?X)iig t h e  .tYlrkC! 
, .ye 
' 'I. 

&.lt*rnativess, A t  s h a d o ~  ; p r i c k s ,  th;: r a n k i n g '  i s  n o t  a l  tc:-l>c:, 

6d:t..ths rr . t ios  a r c  c o c s i d e r c b l y  che:-.ge3. ' The soci+:I  cost .  o 2  

. . 6.. tileC r o o f .  is o n l y  $6  :?as c 3 r t  of L1:r.t czf a s.2.li:i ; i c ; C  u;  ::-A 

r a o f ,  ~ n d  t h e  rzti::g af tiie I ; i lec: -z t ,e  ;-oof 2 1 s ~  ii:.-i,r;dvea. 

. .  . c o s t  is no;,? PZ, p z r  c r ; l t  bvloS<. t ' l>t o f  ttl.3 s o l i d  '::QCc s ~ ? ' . .  ,_. ., 

. . Toof, The  u s c  sf $32 ~$::~cl!c,::r-i;rlc$:::<; tc.:c!*. i q t i i .  hi:s thcrc; .<g;"~ 

t h i s  c a s c ,  I t  ;:i;:s ;.:ily b r ( j ~ q : i t  c ;:.ki?.r?lj i n b o  f o c u s  ::re 

. ... . . c o s t  d i f f e r c n c c s  .::~?.ic:: z l r e a g y  a a r c  i7:3pzre~:b; CYC;: 2 3 1,,..2 



Anotkrr itJay o f  c o m p n r i n g  t3e three  r o o f i n g  techniques 
. :  

w i t h o u t  i n t r o d u c i ~ g  slz::do'a ,>rites, is to study t h e  brcakdoii~n 

3.f e x p e r i d i t u r c  of  r fixed zcourlt  c;f noacjr s n  r o o f i n g  i 'n aach . .  . 

c c s e .  T h i s  . i s  s o t  o u t  irn . l " ~ L l o  6 .  Tho increased e 'nployncnt  

g o n e r n t o d  witPl in  Kcral-e,. a s  ~;::;cll ?..s t::c .increased arca of  

roofing, p r o v i d e d  by using tile t i  lcc'l . r o o f ,  i s  . o s p e c i c l l y  . wort :: . . 

n o t i c i n g .  T k e  c o n t i n u e d  unc @f t i l a v  o r  masonry prcdu c t s  i s  

c,spcclal  ly crucial f c r  e n p l ~ y i a c n t ,  ic ;<era1 c, a n G  ncy ? ~ s y s  ~ ~ s y  

quantities ol' c e r ~ e n t  a n d  s t o o l  i n  o r d e r ,  t o  f i n d  s u b s t i t u t e s  

f o r  1ncreosir;r;ly s carce  t i f iber .  This c o u l d  b e  a f r u i t f ~ l  arca 

of r u o e a r c h .  

: .The three  d i f f o r s z t  t y p e s  .cf rxor ta r .  C O I L ? ; I G ~ C ~  i n .  t h 2 s  study arc 

3 .  B,: 1.5 I 1 ~ r - p o z z o l ? . n a :  scnc! n o r t  ar. 

Tilt;. .cquivslance o f  t h c s s  tkrec tyges .of  nortsr f o ?  

. , . u s e . i r r ' s t ' r u c t u r c l  B . r i c l : w o r l r s  is s h o ~ ~ n  ir, Phs N n t i o r ~ a l  9 a i l +  

each of t h e m ,  bhuush there . s r e  8 0 1 1 ~  cijrer performance differ+ 

er?cos . lT'  hi:i8.Lcriols f d r  all' 09 then a r c  ~ v n i l a b l b  l o c a l l y .  18 

T h s  n c t c f i a l s  and l a b o u r  f ' e q u i r c n c n : ~  f o r  t h c  t a re9  

. I t err ,? . t i vc  c a r t z r i ? ,  ?!?,ve, ?.8 k ~ f o r ~ . ,  bccg  ~ b t a i n c e  f r c n  t h . ~  



&hadow p r i c c s  ,zrc S ~ C W I ~  ia r.231~ 7 .  i.t P!!jD r t t c s ,  t h z r c  i o  

ka'rtual ly  l i .  n o t h f  ng t o  choose be.tsecn t h e  three !ncrtzrs. T h i s  
v . : 
tte therefore csso  r ~ h o r o  tl;c co:. ..l:zni.soi: o f  s o c i a l  c c s t  f 5 

wfcee t h o  s i t u a t i o n  is v e r y  different, YJct o n l y  .i8 .the 
).. 

. . 
iraaki.ng . . o f .  tile t : ~ ~ - e e  s o r t s r c  cltcro:!., 31:t tha dif fc .r;3r .cus  

. . 

satween t h e ' i r  socinh c o s t s  i s  very 1 r ; r . g ~ .  T ~ G .  c o s t ,  of the, 

@$Q?~it.:.line:scr;'d is 78 pcs cent  of t3r:t of t I tc snnd:ccr?und 

!.$Sitar , .vh%le -tI.:c c g s t  of' t;id 1i::lu:pozzol cfia: sand m r t z r  i s  

$gJy 45 per ccst  of L b z t  of t;lc ~ ~ ~ G : c c i : - ~ f i t  n o r t , ~ . - r  c t  B ; ~ C . ~ U Y  

fi$e4 sun oQ fit;iloy or] r.~orrtc.:rs give:: i~ T : ; 3  I.." 6 .  ; . ' . - :~i l~ $kit: 

gPnernted biy tks sort:;.?l sar;d-cer~cnt = a r t  nr, .;ski1 i: 'ni t h e  s;.,;::; 

. . c,hl;aot easily >;r:. j x s &  1,CLeC. 



2.6 S e n s i t i v i t y  A n a l y s i s  o f  t h c  S o c i a l  C o s t s  o f  A l t c r n a t i  
R o o f i n a  Sga te r? . s  a n d  M o r t a r s  

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

s y s t e r s  a n d  m o r t a r s .  have  Seen b a s o d  o n  a s e t  o f  a ' c c o u n t i n g  

r a t i o s  ( g i v e n  i n  t a b l e s  5 2 n d  7 )  w h i c h  t h e  a u t h o r s  c o n s i d e r  

a p p r o p r i a t e .  S i n c e  s h a d o t ~ ~  p r i c i n g  of i n p u t s  c o n s i s t s  01 

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

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

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

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

i n t o  a c c ~ u n t  t h e  p o s s i b l e  objections and u n c e r t a i n t i e s  p c r -  

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

t o  a s e n s i t i v i t y  n u n l y s i s .  The  s e n s i t i v i t y  e n o l y s i s '  i s  

c c r r i e d  o u t  u n d c r  th i -ea  different s o t s  o f  a c c a u ~ t i n g  r z t i o s  . 
Under  n s s u m p t i o n s  1 ,  t h c  o r i g i n a l  v a l u c s  o f  t h o  a c c o u n t i n g  

r a t i o s  . ( s h o w n  i n  C O P  2 o f  t a b l e  2 )  f o r  a l l  i t c n s  h a v e  b ~ c n  

r e t a i n e d  e x c e p t  f o r  c e w e n t  ::ad s t e e l .  Under nssur i r .p t ion  2,, 

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

e x c e p t  f o r  u n s k i l l e d  a n d  s e n i s k i l l e Z  l a b o u r .  U n d c r  assur.ip- 

t i o n  3 t h e  o r i g i i ~ e l  v a l u c s  o f  t h e  s c c o u n t i n g  r c t i o s  h ~ ? i ;  

b e e n  r e t a i n e d  c x c e p k  f o r  t i ~ b e r  ( t o  t n k a  i n t o  a c c c u n t  the 

l o n g - t e r n  s h o r t r ~ g c  o f  t inb:!r) .  The  t l l t e r i l a t  i v e  z c c o u i i t i ~ g  

r a t i c s  u s e d  f c r  t h e  ? r i n z r y  i n p u t s  a r e  t h o s e  s h o w n  i n  c L 1  3 

of  T a b l c  2 .  T h e  c o r r e s ~ o c d i a g  a l t c r n c t  i v ~ c  s e t s  o f  z c c o u i i t i ~ g  

r a t i o s  f o r  b u i l d i n g  n a t e r i n l s  a t  s i t e  :re g i v e 2  i n  t z b l c  9 .  



The rosu i t fn :  .n.ccounting r z t i o s  crc! p s e s c n t c d  in t a b l e  .10 

Blld 1'1 f o r  r o o f  i s g  syster: '  .:md uc)rt;1r' r e s p c c t i v c l y  .: 

;:n interesting r e s u l t  i;.ncrgi:ig fron t h e  sensitivity 

$ih.alysis i s  t h a t  ttic ranking of a l t c r n r r t i v i ,  t e c h n o l c g i c s  f o r  
, . 

both r o o f i n r j  '2nd nor tcs  d ( , ~ s  r ~ c ; . t  cii3iig;! unde'r a1.y s e t  of 

':a:c.counting rat.it>s. T h i s  s11gws t list w e n  a f t e r  a l l o w i n g  f i)r . . 

; t a r i a t i o n s  .... i i ~  t h c  v c l u o s  ~ ; f  a c c o u n t  ir,g r a t i o s ,  t h e '  c p t i o n s  

:?$en t o  u s  f o r  t h e  c h o i c e  o f  tecSnol ,c;gy on s o c i s 1  g r o u n d s  

remain t h o  s n z e .  F o r  tho sqke u f  converhi,ence we'have prosen- 

;$ed the  r n n t r i n y  o f  t e c ; ~ n o l . : g i , e s  under a l  t e r n a t i v c  a s s m p t i o n s  

'@f .shadow p r i c i l ? y  nn2 t h e i r  perccralagt? d i f  ferezices i n  so cl.::. l 
0 .  . . 

post i n  t a b l a  1 2 .  Under  x s s u n p t i o a  1, t 3 o  t i l o  o a  t i z h c r  

p o f i n g  is f o u n d  to ijc, 65 p o r  cerrt c;3,napor tZlan s o l i c !  ZCC 

@ab; w h i l e  tileorate b l a b  is ci?eb;,er 3y 13 3er  'cent. Tim u 

#Id. t i l o c s e t e  sre  c:zc.opsr :;y 42 per c e n t  ?.i:d, 12 p e r  cent.  

rBhpBct ively  c ~ c i 2 z r e d  t's trzc s o l i d  ZCC slab, F o r  nort?.r ,  
, . 

~~fhe:pozzolana:'sond is 6.5 'i>cr c e n t  cko  zawr than oeriiort ; sc::..:-i 

pr cent cheap c r  ' t h b n  ceaen t : s ~ i ; C  urn::cr a s s u r i y  t i b n  1, whi l u  

E6 'is cheaper  ijy , : ,nly 3 ;?a? c e n t  under a s s u ~ ? t i o n  2. ' 



3 . 1  The t c c h n i g u c  o f  s u c i a l  c o s t  a n a l y s q i s  i s  a h e l p f u l  

t o o l  f o r  e n g i n e e r s  a t  the d c c i s i o n - n a l c i n g  l e v e l  t o  d o t e r a b q  

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

on  t h e  c s i t c r i o n  o f  m i n i n u n  s o c i a l  c o s t .  I f  engineers n r e  

given a s e t  a f  a c c o u n t i n g  r a t i o s  f o r  b u i l d i n g  m a t e r i a l s  anc! 

l n b o u r  ( s u c h  as . t a b l e  3 )  by t k c  s t n t e  p l a n n i n g  a u t h o r i t i e s ,  

s o c i a l  c o s t  z n n l y s i s i  can a i u p l y  5 0  i n c o r p o r n t o d  i n t o  t h e  

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

o u t  ir. t h e  ;~39r3r s k l o ~ t s  t h a t  c o ~ p a r i s o n s  of a l t e r n a t i v e  tec!,-l 

n o l o g i e s  zt t :?cir f i n c n c i n l  c ~ s t  can r e s u l t  i n  thc n i s n l l o -  

c a t i o n  o f  s ca rce  r e s o u r c e s .  In: s i t u c t i o n s  r r h e r e  t b z  Z V E ~ U L ? - .  

t c r  i s  n o t  p r e s e : ~ t e d  ~ j i  t11 a s e t .  o f .  accounting r a t i o s  b y  t!~c- 

p l a n n i n g  ? u t h o r i t i c c ,  c: scnlsi t i v i t y  a n c ' l y s i s  n a y  b e  user1 f d c  

s e l e c t f f , n  o f  nzl c".ppro?sizl;c, t echno  l ~ g y .  

3 . 2  B o t h  a t  f i ~ z ~ n c i ~ . l  c ~ s t s  end s c c i , l l  c o s t s ,  t h e  t i l a  

o n  t i r l b e r  r c o f i n g  i s  f o u n d  Co :?" the c h e a p e s t .  T3c f e c t  

t h a t  s o l i d  X C C  s l a b  r o o f i n g  w h i c h  i s  c o a s i d e r c b l y  a o r o  ex;ei& 

s i v e  ( b o t h  f r o n  t h e  f i n a n c i - 1  2 n d  a o c i i l  p c i n t s  o f  v i e w )  L'ICPI 

thc.  t i l e  CjE t i m b e r  r o o f i 2 g  i s  c c m n c a l y  u s e d  e v e n  by g o v e r i l L : : a n t ~ l  

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

a l l o c s t i o n  c f  resources o r  an 3 v e r i i d i n ~ 7  c ' j t ~ c ~ r l l  f c : ~ l i i  .jd 

i a  r o o f  d e s i g n .  If i t  i s  r f n s h i c ~ :  ~ ~ b i c ! ?  i n f l u e n c e s  t h c  
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s y s t e m s  ; ~ h i c h  coulc :  Se ; ~ r o : l u c e d  i n  t h c  l o c r ~ l  t i l  c! i n d u s t r y -  

T h r e e  sucI: s ;rs&c-s ,  t i l  c c ; c t ~ ,  iiou:Gis on ; > r e c n s t  bean, al:d 

s h e l l c o n  r o o f s  a r z  advoc : ; t ed  i n  t h c  G c v e r n n e n t  o f  K e r a l a  

E x y e r t  Conni t  t e e  ; i e p o r t  cn  P e r f  orr , i l r~ce  ADD^ o s c i l  t o  C o g t  

B e d u c t i 0 . n  i a  3tai Bdirg  C o n s t P n c t i ~ ~ .  i.ll t l - r c se  h a v e  o l r c z d y  

b e e n  ? rove r !  s t r a c t u r a l l y  a1:d c l i n c t i c ~ l l y  s o u n d '  S u t  t h e i r  

w i d e s p r e a d  n > p l i c e t i , r :   ill o n l y  f o l l o r i  f r om g o v c r n n z n t  i n i -  

t i a t i v e s  f a v l s u r i l a g  t h e s o  r l j o f  t y p c s  z1:3 g ~ ' o v ~ i n g  f a m i l i a r i t y  

~ ? i  t 5  tiler1 by ti:a engineers, c l i c n t s  az:! c c , n t r  2 c t o r s .  

3.4 T h c  ?,ssPys is  32f cl k ? r n , ? t i v e  ~ . ~ o r l a r s  r e v e a l s  t h e t  

l i n c : p o z z c l r s n r ?  ~ x r t . 3 ~ -  i s  t o  L u ,  2ref e r r e d  t o  c e n e n t  : s n c i l  z o r t a r  

f o r  br icki . ;or!c  ai:d p l a s t e r s . .  1 : i t r oc ;uc t ' i cn  ~f tXis t y p e  o i  

m a t e r i a l  nay Se resistec: .  b y  c n y i n o e r s  o n  twc ~ r ~ u r . : c ! s :  ( i )  t h c t  

t h e  s t a t e d  q u c l i t y  u n t c r i ? , l s  a r c  n o t  T v n i l a S l d ,  nni c x k r e  

n i x i n g  i s  nc;; .dcd, sz  t h c t  y u ? . l i t y ,  cof l t r . j l  . i s  i s u c l ~  n o r e  d i f f  i -  

c u l t ;  ncd  ( l i )  il, si.urt in cl.::;:i~nd LYCY rcslli: i n  ;;ushing t h c  

p r i c e s  f u r t h c r  u 2 ,  un t i 1  f inr: i :cinl  c c : s t s  ? r e  p r o h i i , i t i v c .  

The f i r s t  o b j e c t i ~ n  :~:y I:s z.-nssrerc-c! i n  that  evcri i f  t h o  ~ x k r 2  

s o c i a l  c o s t  f o r  q u . - . l i l y  c o n t r o l  rvcrc ?:c!.dod, i t  i s  c x t r c z ~ l g j  

u n l i i i e l y  t h c t  i t s  s d c i r i l  c ~ s t  :voulcl r3xc3dd t h a t  OP c e n c n t :  

sar.(l no r t , ? r .  I t  :;rc;uld nst 5c  2 ' d i f f i c u l t  a c t t e r  f o r  r e @ u l ? r  

q u a l i t y  c o n t r o l  ;.:~.oce:iul-2s t o  50 c s t , - . b l i s t ? c d .  I n  , the  c n s z  of  

1 i r ; l c :  arid ::9zzal?..!;c, s t ~ n d e r  ij t c s  t s  x c  n v a i l  a b l e  a rid' th2i. i .  

a r c  L: i iunber o f  l : ~ h ~ r k t r , r l a s  ( 2 . g .  e * i : g i i ~ ~ e ~ i ~ r ;  c o l 1 t . g ~ ~ )  

c4?=li:ote;-.t t c  c c r r y  o u t  ~ Z ; L S S C  t e s t s .  The: s c c o n d  o 5 j  ec t i , i~ ;  



. - . . . .  -. .... 

inel ,z ,s t ic i t !r  in su::1,Xy, 1. t t .  t h e  e x i s t  i i ~ g  p r ~ d u c t i v e  c z p n c i t y  

e@ttepr?eneur.s.:'.t.a S Q  t .  up . .  .uni..t.s . to . .  ~.ro.duc.c . ti~i. .mat er.i al..: : ... If 
. . . .  . . 

~.c.cLl.ve stloport f o r  t h e  s e t t i n C  n ~ ;  'cf s a : k f l - - ~ c n l c  i ~ l a n t s  fi:. 
" . . .  . . . . .  : . . < .  . . . .  

Bhe p r o d u c t i u ~ ~  of l i t ~ o : y o z z : : l n n a  nprt ?r i 6 : . g i ~ e n  -.by., ( I ( ;vcII :c ,~>~~:?  
. . .  ...... , 

}' ! 

P/bsnany likely i n c r e a s e :  in ? r i c e  in the ~ : 1 o r t ~ r . ~ n ~ , ~ : i 1 l : . ; . o . n l y  
. . . . 

p e  temporary. It !>cs b e e n  sI1Fvr';i (31m:i.harc ' t h t  thera - .o 

. . .  T h e  .Authors . - g ~ ; l i s f . w l l y  -ackne;rlcdye..f,!~e.... 
'ass'i.stance of -e great m.cny i n d i v 5 d . c ~ a l . s  and orga-  
niscrt ions who h e l p e d  in one may or another  ir. t h e  

. ' p r e p g r a t i o n  o f  t h i s  ,.tcigu'r.;', s o v c r o l  o f f  i c o s  o f  t h e  

,:. i GU$otnni,kinfl . . .  _ . .  of.:.X8r.cal.s .- .. - . . .  ??ho prov~idecf: .da$.3, -i n o t a b l y  . .  . . . . . . . . .  
the S t a t e  Planning B o a r d ,  t h e  ?ubLic Xorks Dep?,rt- 

nent, .and t h e   bursa^: rj? ' ~ c l n o r n i c c  cnc! ~ t a t i s t i c s ;  . ............-.-........... . the' @ y $ . ~ . ~ . t ~  .. e~t .p .&' j '~&~eur  g. '+jhO ' i ~ p $ ~ i ~ d . - . . i f i f i j . i ; h b t ;  i6.n 
. . 

o n :  , p ~ o ' d u . c . t i o , ~ ,  c o s t ?  , o f . , , . s ~ ~ l  l -aoo l  . . . . . . . . . . . . . . . .  o bui ; S i n g  ._. mater i -  ..... 

al,,s, . . .  i n d u s t r i e s ;  ...... = r o f a s s o ~ s  . . . . . . . .  K . N . I i 2 J  2nd T.T1,Kris:'lnon 
. . . . . . . . . . . . . . . . . . . .  . - .  

and the, 'p.erti[ci;?ants i n  t h o  Course or! Adcpt ive .  . . . .  B u i l -  . . . . . . . . . .  

d i n g  .Technology' condxcteci zt thc Centre  ' f a r  ~ e v . & i . c ~ -  
: meat Stcdf as,, . -T'rivar,drum, vho read a gr'e-li.min a ~ y  i : ' :  

I . 0 

draft.  of the , i; '~par a d  m s d $  .many h e l p f u l  . 
. 

:6omments;, 
. add hf.D.Na1aph.t who helped i r z '  t 2 e  -col . le&t ion .  o f  -date. 

. : .  . 
.The nss istancc'  ' o f  t h e  L i n i  a i r y  ' o f  O v a r s e a a  De 'oe lc  p- 
merit o f  ti23 ~ n i t e d  ~ i n g ~ & C )  in prb i ' c i t iQ '  n c o n t r i -  '' 

. , bu ' t i on  toazrds  the  c o s t  o.f  Dr. S p e n c a . $ s  '1 is i t i ; :g  

@ e l l o ~ s h $ ~  a t  t h e  C c ~ t t r e ,  f o r  Dnvelopnont S t u d i e s  

i s  : al ,so gratefully cckixovrled$ed,  
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ON SITE COST AND 'LABOUR COMPONENTS OF BUILDING 

MATER IALX - 

Cosf at Lsbour in  ~ e r ~ l e  Labour Total unit i t e  ( R ~ )  -------------------- 
S k i l l e d  Unskil led outside Labour 

Cement tonn* 

8 tee1  tonne 
' . 3  

: T i m b e r  ( ;ateF8) . 

Stone  ( 1 8  mm). rn 
3 

Sand m 3 

Tile ' qoo 
Brick  (country) '000 

3 
J 

L i m e  "l-, 

A m E I Z W T m  ACCOUNTING RATJDS FOR DIPFEREW INPUT 

l' '. .-7 O t C  - rrererred accounting a l . t e i a s t l v e  acco- 
roti.08 unting roti.08 -- - 
. . 2  3 - 

Cement 1.5  2.. 0 
St'ee l  ' 2-3 3.1 
. ~ i m b e r .  . ( logu) . . 1-0 '2.0 

Labour I unaklllod, in ~ e r i i s )  0.0 0.5 
Labour ~e'mi-sGil led in kerala) 0.5 1 ,O 
Lsbour ( ~ u t s i d ~  Kerala) . . l . O  1 . 0  
Foreign exchange. 1 ... 5 2.0 
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Brich(couotrl buru  t ) ' 3~ 96.3 .: 5 .  .; J.-7 

A&- for ceref:'. .? t a t e  ~ 1 i e h t . i ~  lea:; the.:. 1'3:' ~c:::d:it r-t C~.,-,ct 09 

acccaut :I' ti leze-rt  cf 1f .bo~x  11; t r & ? l : i j , C r t ~  'I;011. 

so l id  r c l ~ f  orcur! 3 I.. f 9 : 7 5 2 I : I O I . . ~  

C O O C ~ U  t ~ r  8 !J; c d ~ t 0 1  i r ~ ~ f  11: . . , ;cl;.;cj .%.. -..,'CC . 
(RCC)  1 . 1 ~ ~  ;..:, J:CC ... ,:. t ; 1';s t:-r t2 

:111Clc# r:;1 cc 



Table 5 

F INAAC J EIL A;~'D'.'SOC.IL.- COSTS QE.UBRN AT IOE ROOF,ING 
TECHNIGUES:.(  coso i n  i2s/h2 roofed area) 

........................................ --...- ------------------- 
hiater ia l  . Account- S o l i d  S C C  Tile-crate Tile on 

i n g  r a t i o  s l a b  &l a& Timber 
---Y-------------.--l-c-------.-. I---------------------------C.------ 

- 
Cenen t 1.47 11.17 16.40 7.90 11.60 - 
S t e e l  

Sand - 
9 - 3 9  3 . 6 6  1 . 4 3  '-2.43 . 0 . 9 4  - S t o n e  

T i n b e r  0.65 3 . 5  2.98 3.51 2.98 9.36 7 - 9 5  

T i l e  0 . 6 l - - 2.20 1.34 9 . 2 0  5.61 

Others 1.0 0.32 0.32 0.32 0.32 0.09 0.09 

Site labour 
( s c n i  s ! c i  1 l o i i j  0.5 5.68 2.84 5.62 2.61 4.11 2 - 0 6  

S i t e  l a b o u r  
( u n s k i l l e d )  

Tctal c o s t  at 
P:"D r z t c s  

Totcl cost a t  
s h a d o n  p t i c c  
( = s o c i ? l  c o s t )  

--------------------------u--u,,,---------------------------------*------ 

C o l .  ( 1 )  f o r  2 ~ c h ' r o o f i . r : ~  t c c t r n i q u c  is cost at F ' I D  retes 

C o l .  (2) is shadow p r i c e s  = col ( 1 )  n u l t i p l i e d  by 
a c c ~ u n t  i n g  r a t i o .  





T a b l e  8 

EFFECTS ,OF P. 000 EXPENOITU~E ON ALTERNATIVE M O R T U S  

---------- .r-------- . - ---Lm------ . - ,u-- . -rrr-u--rr-- . - ----  

Cement: Cement : l ime:sand  ~ i m ~ o ~ m l a n a  
.. s a n d  m o r t a r  sand mor t a r  

m o r t a r  
4. . .  Q.:.:' . ... 3 .  ..... . 4  - 

'volume of m.or - t i r  , 

. m.anufac tu red .  .(m ) 9.9 10.2 9.. 7 . 
~ x ~ e n d i t u r  e o n  

employment  i n  - 
K e r a l a  (RS) 237.0 339 0 '548'. 0 

E x p e n d i t u r e  on  
employment  o u t s i d e  

K e r a l a  (RS) 172.0 1 19-n- . . - 
E r p e n d i t u r e  on  

aenent  (RS) 69C.0 476.0 

T a b l e  9 

ALTERNATIVE S E T S  OF ACCOUNTING ZATIOS FOB SENSITIVITY 

ANALYSIS 

. . .  . . -------------------- &-------;r---;.-'-----...----------------------- 

h i a t e r i a l  . X 1  . A 2  . . A 3  P r e f e r r e d  
. . v a1 ues 

1 2 .  - 3 '4  5. 

Cement 1 - 9 6  1 .17  1.47 1 *4'7 

S t e e l  3 - 1 0  2.30 2.30 
T i ~ b e r  Sane as ~al.(5) 0 . 9 9 .  . 1.59 

S l o n e  11 0 . 7 5  sane as ~ o 1 . ( 5 )  0.391 

S aqd 
T i l e  
Liue 
S u r k h i  
Brick 

i . o s u a p t i o n  ( ~ l j  : Pzeferrad  a r v u n t i n 5  r a t i o  ( c o l  2 o f  t a b l e  2 )  
e x c e p t  f o r  cement a n d  s t e e l  ( c o l  3 o f  t a b l e  2 )  

A s s u n y t i o n  ( A 2 )  : P r e f e r r e d  a c c o u n t i n g  r a t i o  f o r  a l l  i t e m s  e x c e p t  
l a b o u r  ( s k i l l e d  and  u n s k i l l e d  ( c o l  3 of  t h e  
Table 2 )  

Hsaumption ( A 3 )  : P r e f e r r e d  a c c o m t i r i g  r a t i o  f o r  a l l  i t c a s  e x c e p t  
t i c b e r  ( c o l  3 o f  t a b l e  2 )  



S& SITIVITY dl a U S I S  OF..TH& SOCIaL COST OF k IThik4aTIVid KOOFEdG SY STdMii .- 
I u -  n o ~  m L  n f  r n n f a d  nreRs I 

Sol id HCC s lab  Tile-onete s lab  Ti lz  on timber 

Material Shadow prices  under Shadow prices under Shadow prices uudar 
a1 A2 ;'i3 A1 A2 A3 MI ,iZ -3 . 

Cemcn t 

Stee l  
, Sand 

S t m e  1.41 2.76 1 -44 0.95 1-82 0.95 - - - 
Timber 2.re 3.51 5.58 2.518 . 3.51 5.~8 i . 96  9.36 14.88 

T i l e  - - .  - l . j q  1 - 8 5  1 .34 5.61 
. . 7.73 5,61 

OI 
m - - - - - - P e i r i t s  3-70 3.7C 3.70 

Others 0.3; 0.32- - . 0.32 0.52 0.32 0,32 0.04 0.09 0.09 
* .  

h i t *  ~ b o u r ( s o r n i s ~ i l 1 e d j  -2.G -5.68 2.84 2-81 5.62 2.81 -2.96 4-51 2 -06 

Site llbour(urskil1ed; 0.W 2-63 0.00 0.00 2 .  J.UO 0.00 i). 62 G. (3L 

= : ; TotaLcost at &idow PI, 4:s 
( =  soc ia l  coat; 54.49 5 ~ 2 9  45 - 48 47.59 44-94, 40-17 . 19.42 ~5.61 26u.34 

L - - -  -- . - . 



S?rs,~llLi;Y 11 AiinIS  Oi' 'irir;OCIRt Z(V~'A GC ..'L'T~SU~.\LJ J , :G&l'PkZ -- 
' T i o c t  in 38. for 0 . 2 4 ~  of nortar 1 

-- 
R Varial Ceaen t : o w d  Hor tar Ccrne~t:lLae A o r t ~ -  sh:icisw ha-;,ozzo;rina:sandmorter 

nhadow price8 under .- -- p r i c o s  under shadow . ri.c,?:i under 
A1 ci2 A 3  A i l  2 A3 ti1 k? i 3 

iabcur ( ~ r ;  s i t e  
ilnski lied j 

T o t n l  c o s t  tit sha6ow 
p r i c o  ( = e o c ~ ~ l  ccjt) 3 5 . 2 ~  25.79 ;'7.OC 



R i , M K  II 'JG C-F TZCZMCZCI-G IZS UNDEZ fiLi'EEPd~lT1 'JE 
ELSSUUBTICNS OF S H l i D O t l  P R I C I N G  NlD TZEIR 
PEECEMTf.GE D IFFERENCES IN SOC Iit 'L COST, 

Dif f erence  D i f f e r e n c o  Teohnr!o y Tile 'Tile- Solid 
( ~ o Q ~ i n ~ 7  o n  clrete 

. t inber slab " '  C -  a n d  4 . , & 4 ( a s %  slab 
&isi al . ( a s  $ 0 f 4 )  of 4 )  

Xssunp t i o a  3, 1 2 3 49 11 

L~-wr----------=---------------------------------------------------- 

T e c h n o l o g y  Line- Ce=on.t:Genent: Differen- Differenac;: 
(hiortar) ~ o e a o l a n a r  Limo: s a n d  c e  b e t -  be tween  

. . send morta=. sand ,ortar ween (2) ( 3 ) & ( ] 4 )  
s p c i a l  nor ta r  & ( ? ) ( a s  ( a s  ';:A o f 4 1  
& o a t  under $ of 4 )  - 
&;4swrpt i o n  . 1 . .. 1 2 3 65 . 2 5  

iifrsufip E i o n  3 1 



T a b l a  1 i n  t h c  t a x t  sho1:~s tile ? a r c c n t c g c  o f  t h e  on- 

s i t e  c o s t  &f , b u i l d i n g  n n t e r i a l s  c c ~ t ~ r i b u t o d  b y  l a b o u r ,  ' T ~ J  

l a b a u r  i s  f u r t h e r  s u 3 - d i v i d e d  into t h r e e  ~ ' g t ' f 2 ~ 0 r  its. The 

tables i n  t h i s  b p s e n d i x  g i v e  f u r t h e r  : : r c s k d a v n  of t h e s e  

l a b o u r  c c s i s ,  i n  c;rder t o  show f r o c l  w h a t  s t u r ' c e s  o f  i n f  o rnc-  

t i o n  t h e y  h z v e  bccn"crDLaincd,  2 n d  on  r h a t  n s ~ u i d ; ~ t i ; ~ n s '  t h e y  

arc 5 3 $ e d .  I i , , n c n y  c a s 2 s  t h e  . a s $ u p p t i s n s  a r e  l a r g e ,  end  tile 

o n l y  j u s t i f i c r t i c i ?  f n r  t n a k i i l ~ i  t h c i z  i s  t h a t  t h e  p r o b r b l e  e r r o r s  

i n  t h e n  (1:) n o t  i n d i v i d u n l l y  . c o n t r  i . b u t c  mucl? i n  t h e  agyreg3t . l  

a n r - l y s i s .  The gcn.zrc l  b i o s  i n  e s t i s a t i r ~ g  i s  t o w a r d s  lon 

v , - u ~ s  o f  l r . > o u r  ecl:iponc?nt s o  t h - . t  i n  t!ic s u b s e q u e n t  a n e l y s i s  

t!~c;. d i f f e r e ~ ,  ce S c t n c e n  s ~ c i n l ;  nt id  -f i n z n c i n l  c o s t s  s h o u ' l d  n o t  
, .  . 

b e  c ~ a ~ g c r ~ L L e 6 .  ;.s the  ;,roc'&<ure . . .''(:if f u r s  so;;:cwhct f o r  t h k  

t i f f c - r c n t  n r ? t e r i ? . l s ,  c n c h  zi' t:ne c z t o r i a l s  c o n t r i b u t i n g  s i ~ n i -  

f i c z n t l y  L o  t h &  c o s t  m i l  1 3 c  c v n s i d c r c ! . l  s c : ~ z r a t e l y .  

;'.gc;rc$c.iz , > r u d u c  t ion c c s t  brecl:dc;rj i l  f i ~ j u r e  f o r '  'Zh.e 

S t ~ c - 1  i i ~ d u s t r y ?  i ~ c l u d i i l g  Ls 8i1, rgcr.cf>c L U T C  o f  s t e e l  i t s e l f  

aiid , rP> l l i i 2 , j  z <  Beevy' naci 1 i ; j l i t  s t r u c t v r . n l  s o c t i c r n ,  i s  c ; i v c n  

i n  t h e  Covcr:1~;e;rt of I r i d i ~ . ' s  Annucl S u r v e y  o f  I n d u s t r i e s .  

T::c !:iozt rccer; ' ,  v o l u s e  t ~ - ~ n i 2 n t 4 ~ .  vcfi 1 9 6 3 ,  f r o m  :v:zich t h e  

f i g u r e s  ; J ~ - s c ; ~  t h e  c j l . 2  c.il(i  3 o f  Zc?,LlleAI ;Ire taken. C ~ ~ U L ~ Z  4 

s h o a s  r!ssu-,!zd i n d i ; - c c  t lnljoil;. con2cne r : t s  o f  ccch  i n p u t ,  8 u d  

ccilusiin 5 t 3 c  ;.,sscen$?.gc. aT - t a t 2 1  c ;u t : iu t  v a l u e  r c ; j r c sen teC by 

cnch a f  t;?c. 1a::our c 3 : ~ ; ~ o n s . n t s .  Ln!.:c~c;. i s  f o u t d  t o  cor?,;iiso. 



Tho F . 0 , ; i .  : ,rice c t  t l s i r  1 6 c ~ t i s ; i  s h e r e  t b e  s t e e l  is 
'used elso iuc1wc';ss cxc i s t .  f . ! u t y  nhic : i  is tnkon t o  ' h z v e  a o  

labour component,  ::nL 3 f r a i g h t  e q u z l i  ~ z t i o n  c h a r g e ,  assup.~ed 

t.o hare 30 per c c z t  lr59ur c o ~ i ~ a n a i : t .  T ~ b f  e 1.2 s h o w s  t h i s  

.breakdown of' t 5 o  F.9.C.  -,.!rice cf s t e e l  in 2964, t::kzn frcrj,  

s t a t i s t i c s  of the Z r u ~  an6 S tee l  Iadwstry  of I n d i e ,  The  

gabbur congonsn t  of this ; : : T C ~ C C  is 3.0 - p e r  c e n t .  T h i s  f iyura 
. . -- - 

:has .also sacn t . > % c ~ i  cs t h c  1,2>uGr cmg.;;nt.r;t o f  s t c e l  supi ; l i i .d  

'to. t h e  b y i l d e r ,  in. t h o  cl3sonc'c of any d . a t e  on dealer's n.nr- 

qhs. Tho h h o l u  of t h i s  Is5our'  contion.ent i s  , t ak .gn  t c  be ia 

p i e  c n t e f o r ~  L3, l a b o u r  c u t s i d e  X c r ~ l . 5 ,  a l t h o u g h  y a r h i i ; ! ~  s:;nc? . . 

amall p r o p o r t i o n  of t!?e tr.-.;zsport?.ti:;r? c o s t  occurs  w i t h i n  t ; l o  

. s ta te .  

k s i r ~ i l n r  :,.t.oce..dure hns  uk.er1 adopted  io; EFe c a s a  r:B 

fcqyent. T 2 b . l ~  63, taben. from t h e  l 363  I .nn l~? l  Survey  o f  

~ n d h s t r i o s ,  e:lai?s 1 - 5 c s r  c o s t s  i n  w a n c f  ,?cttlre, vhi1c. ~ a b l c  L I  

.shows t h &  oCditlcisic-,l c c s t s  In -zrrlvl:-:g n.t. 'tlzc F . G . I . .  gricc 

3o't d e s t i n a t i z n . '  ,T!Ic irrf or::;ntir_!r, ii.; T.31 c L:d wad . s u p p l i . s d  

t!ls i J c t i o c s l  Sui.3.2iilg OTgnr?i sf. t i u r i ,  a n d  is: vol id. f 3r ?.;,.;'I. 

phe l c h o u r  c.~:23sdur.t o f  F.3.1;. :;rice i a  26 12sr' cent and t t i l ! :  . . 7 

:&air. i s  tekoil a s  t:lc 1-"-.. ,,.,.,er c o ~ ~ , o z > ~ i ~ :  of t h o  ' c o s t  sf ct.r::cl? t 
r~p?lii.< ti:. L1:" ' 5c i lds r  a t  .t,:~jn cI.o>oCc;,' a:lC i t  is ,313 assu.-. 

hoe t c ;  be in c?+..-..: .rrk,, ... ".. v y  L3 

Ths lnbour cor:!;or?ci.lt r>f  t i a b e r   cost^ has  bcen c n l -  

p l a t c d  .only f o r  O- :C  :.:ilrkicclc7.r cqsc ,  t!:?t c,f i r u l  r%f tc rs ,  

ph'i.ch. conpri.su t h e  12zi3 st~: . tcturx3.  cLeLirk t f c r  thz ti1 c- . ~ 

@ytic;bt.r roof cc:nsitlered.. C;:arnt i o n s  ir: ~ z n u ' i a c  t a r i u ;  

Bh&o"ml€irs nra  ' f ~ r o s t r ~ ,  i u c l u d i r ; ~  t b c  1 of' trcor; 

the f o r e s t ,  sud v t:; . s a i s ~ i l l s  and s a w u i l l i n g .  



TaSle  ii5. c j i v e s  t h ~  brcnkdoirn :?Z t h e  c o s t s  o f  f o r c s t r y  

in Kcrnlz i n  1965 ,  n:?d is J;:si.d oil i l t f o r n a t i o n  supplied b d t h a  

F o r e s t r y  D e > n r t ~ ~ b n t .  T a b l k  ri6, t? Icur  fr,>r;l t h a  Xcraln Govern- 

nent  Annual Slarvcy o f  Industries f o r  197C, g i v e s  t 5 e  hrcag- 

down o f  C O S ~ L ;  in sna-milling. . ; ' , l t h c u ~ h  s a w - n i l l i n g  i s  lr?bcur 

i n t e a s i v o ,  t h t l  v a l u e  of thr: t r e e s  i n  t h e  f o r c s t  i s  t h e  larycs t  

e l ement  o f  t h o  o u t l ~ u t  valus, s o  that t b c  l a b o u r  conponkntof 

/ - v a l u e  a f t e r  saw-!:;iSliny i s  cjnly 2 5  Jlcr c e n t .  This smsc 

f i g u r e :  i's t a k e n  t c  & ; p l y  t o  t h e  c o s t  cf a11 t y p e s  o f  t i n 5 c r s  

u s e d  i n  the  c o a s t r u c t i o n  o f  the roofs a n a l g s e d ,  i n c l u d i n g  

C O S ~  c f  f ~ r l J k 7 0 r k  f o r  tho  c o r l c r c t c  s ln t r s .  I n  t h e  absoncc  o f  

b o t t c r  11 f c r u c t i c m ,  t h i s  I z b c u r  c o n p o n e n t  h a s  b e e n  asauni?$ 

t o  be d i v i d c d  in *,?e raticl 221, into categories L1 and L2, 

unskl l l e d  ::nd s k i  1 lad r u s p c c  t i ve  l y  . 

t h ~ n g ~ l ~ 1 . e  ilzt k'ern l. i l  o s  a r z  z~anu.Ezc t u r c d  i n  Ir'or,-..ls, 

cnd t h e  t i l c  lnc!r ;stry  is covere;;! by- the Kerala  G o v e r n n e n t  

i innunl Survey  I=:? P n b u s t r i e a ,  T ? b l e  L 7  j i v c s  t h c  yroductirjn 

w s t  Srcnkdumn, s o t  o u t  3s  3i:f o r e .  ' It ril 1 kc- :'asauwad 1;hst 

' t i l e s  a r c  oP;tyirsed : ! i r c c t l y  fr;:n $ h e  f , ?c ' i , o ry  )3y t h e  bu i l r ! cr s  
. . c-:. 

agrl t r 2 i i s ; ; o r t a ~ .  t b  sit? Sjy t i - U C X S .  r l : ~  >ril;:oriirjn o f  lr?bcur 

)ti t h c  ex-factcry ~ i r i c c !  ;,f t i l e s  is&3.-$,cr cent z n d  t h i s  h a s  

zcc! s o o i - s k i 1  l u d  l r , b ~ ) u r .  i:i::,thcr p s 3 2 u c L  o f  ,the t i l e  f s c t o -  

r i e s  is s u r k h i ,  nni! t h i s  w i l l  .'>c tr~ko:: "c hhz~i.  t;ri~ S12FIc 

1 ?*:j32r conpont.;:t 11- 9 ; 1 

S t o r e  z c d  SznZ 

S t o n e  qu--rrrying is 0. s m a l l - c c n l c  lcc-21 a c . t i v i  t y  
r?ot  cc;vercd by sny survcy of industries. The necessary 

i > r . > d u c t i o n  c o s t s  b r c ? < k d s v n  i ' i gures  x c r c  o b t a i n e d  f r o n  

s u r v e y  o f  lclc?.l  ~ ~ u c r r i o s ,  and Lrt: p r a s u n t o d  in Tablc L8. 



The p r a c e s s  i s  1 1 i ~ h l y  I a b a u r  i n t e n s i v e .  D ~ t e  on sand qua- 

r r y i n g  were a 9 t o i n c d  i~ th.;  sace wzy ,  j u t  w i t h  slightly 

d f f f o r e n t  n u n e r i c n i  r e s u l t s  show= i n  Tahle A9. ay c a r r y i n g  

o u t  o d i r e c t  s u r v e y ,  a betters d i v i s i o n  S e t v ~ c e n  u n s k i l l e d  and 

skilled lobour  cccponbnts  h r s  been ntldc p o s s i b l e .  Both s t o n e  

and sand .are o b t a i n e d  hy t h e  b u i l d e r  from t h e  qunrry. 

.Lime - 
Line p r o d u c t i c n  i s  a l s o  a s r c a l l - s c a l e  l o c a l  a c t i v i t y ,  

and f o r  t h i s  ua tor ir? l  c l s c ,  p r o d u c t i a n  c o s t  rlatrt were doter-  

mined fron a l o c c l  a a n u f ~ c t u r c r .  These arc shown in T a b l e  

A l O .  L i ~ o  shell's arc c o l l e c t e d  f r o u  t h e  b o t t o m  o f  Kcralars 

S n c X ~ ~ a t e r s  ond l a k e s  by d i v e r s  and t iams2orted by b o a t  t o  

t h e  kiln s i t e .  Tho Lzbour c m p o n o n t  of c o s t  c;f l i n e s h e l l  

hrre.beeh' t a k e n  ?a 70 2er  ccnt. Thc l a b o u r  c o u p a n e n t  o f  chnr- 
.... . 

c ~ a l  p r o d u c t i o n  is':t'slcen rs 50 i>er cent  c j f  its c o s t .  Labour 

'.Xn n1.t t h o ~ e ' ~ : r o c k ' o n c . s  is t a k k n  as u a s ! c l i l l e d .  

T.ronsoort 3t i s  . - 

The l n b ! > u r  cousonc r i t  o f  truck t z n n s g o r t a t i o n  i s  
. . very a c s v i l  y de;;,c~:Ce:-.t D n  ?.xc .:'!i st.:nc e cf the  j ournoy, s ince 

l o c c i n g  -:,..:! u n l o n . d t i * , ~  : t r r :  1-- .I>ciur  i n t e n s i ~ o ,  . wht.19 t h o  journey  

inv i :1v??s  very L i C t l ~  l a r ! au r ,  T ~ i o  c3si.s h a v e  been a ~ r k a d  o u t .  

T h e  f i r s t  ' i n v o 2 v c u  'a 10 kc. t r i ; ~  returning o n p t y  and tho 

sccc,;;d a 50 kn. tri;:, co. ~ u : . u r n  .jogrney. C a s t '  ,breakdown f o r  

these t w o  c a s e s  c r e  g i v e n  i x r  Taillo r l i l  and ii12. Datc: nro 

&iten l n r g c l y  frolii t h o  ;.';'ID , .Szhi;dule o f  I n t e s ,  i ~ h i c h  g i v e s  

veIiic1e h i r e  r c t z s ,  3s weli  as loadii1.j and 'unloading  r a t e s .  
Running c o s t a  ;)f :tl.~c vczl ic le  h a v e  Dccn c s t i n a t c l  from l o c z l  

experiencc, 2nc! 30 per c e n t  of t h ~ s c  c o s t s  bavo been taken  . . 

to'..-.3c ' ,zccoun teci' l o r  by 1 sb;:ur .  

Iti t n5 l  o i-13, t h e  ex-works and t r a n s p o r t a t i o n  c o s t s  

of er:c?, . !xtt;ricl  is sho-m, alcng w i t h  t h c  labour component c: 



o f  each. The suc o f  t h a s c  g i v e s  t h e  o n - s i t c  c o s t  and hence  
t h c  lebour comp\j:lent.  Iil t h c  c ~ s e  o f  E a s t  n a t e r i ~ l s  a 10km. 

j o u r n e y  h ~ s  b e o n  nssarned,  In  t h e  cnse of s u r k h i ,  c si~iglc 

50 kn. journay t3  s i t e  i s  a s s u n e d .  I n  t h e  c o s e  o f  t i l e s  a 

two stogc: t r u c k  j o u r r r c y  i s  nssuned ,  c o n s i s t i n g  o f  a 50 km. 

j o u r n e y  to the tonr, d e p o t  f o l l o w e r !  by a 10 kri.  j o u r n e y  t o  

s i t e .  

T h e  o n - s i t e  c o s t s  a n d  1nSour c o n p o n o n t s  d a r i v e d  fron 

Table A13 a r e  t k i o s c  u s e d  i n  Table 1. 

Table C.1: ? r o &  c t i o n  c ~ s t  hrcrzi.:do:?na f c , r  s t e e l , ,  1963 

v ~ l ' u e  Labour 
I tem 

- 

(2.in , $ . o f  % o f  col 4', o f  
r i i l l i o n )  tOtfi l  ( 2 )  t a t 3 1  

- - - - - 

1 .  I n p u t s  

1.1 Fuel, electricity 497 13.3 30" 4 . 0  
1 . 2  L t a t e r i c l s  1688 45.1 SO* 18.1 
1.3 D e i ~ r z c i a t  ion 4 5 6  1 2 . 2  - - 
1.4 O t h e r s  169 4.6 50W 2 . 3  

2 .  IVagcs, s z l - r i c s  5 02 136  100 1 3 . 6  

3 .  Other  v a l u e  nddec  3 7 5  10.2 - - - - 
4 .  T o t a l ,  o u t p u t  v z l u o  3686 100.0 38.0 

* assuned ~ e r c e n t e g e  

S o u r c c :  G o v e r n ~ c n  t ;f Ins.2i 2 ,  j;;zcu e l  Sur vi'g o f  I n d u s t r i e s ,  14'63 
I n d u s t r y  341-1. 



Vnfue Labour 
I ten  ~ s / i o n n c  of $ of $ of 

t o t - 1  col(2) t o t a l  
--------------L.---"C------Cc----.----------------eLI---L---L-- 

2. Surcharge 1 - I - 
3 ,  F r e i g h t  equalisation 7 5  1C . 6 30* 3.2 

4. Excise d u t y  

Source: S t o t i s . t i c s  f o r  l r o n  and S t e e l  I n d u s t r y  of Indi3,2969, 
T n b l e  11.300, L i g 3 t  S t r u c t i l r a l s  5 . 1 1 . 6 6 .  

Tab1 e i,3: ?r;::lu cti;>tl cost  S r k n ; r 3 o v n  f o r  c c n c n t  , 1963 



TnSlo i.4: 3rc;?kZc;~ , i  r,f F.0 . i t .  i ' r i c c  ~f ccncnt,  1971 

1 t c n  

.-. 4,  cxcisc C u t y  







Ta4l.o. i r l O :  JrzaQConn of' pr.odu c t io . r ,  c o a t s  f o r  l i a e ,  1975 

Value  Labour 
Itcm :3 .  /bag*-,. . 5 0 f $ of $ of 

total ~ol(2) total 
C - - I - I - - - - ~ - " . Y . - I - _ . - - . . C . Y - - - - - I - . - - - - . - . . C I - - d - - - - "  ..--...----- ------- 

( 1  1 .- (2) (3) ( 4 )  45) 

1: Inputs 
1.1 . F r c l  ( c l l a r c o s l )  0.75 12.5 50* 6.3 
.1'.2 i:i'aterials 

~ l i m c s ~ e l ~ ~ )  ' 2 . 1 5  35.0 7 0." ' 25.2  

3 .  , Other  v z l u c  a d d e d  

4 .  Output  ~ ~ 1 u a  

+ Scc n o t e  b22o:;; TeSlc  L C ,  ill1 obkor lz .bour assumed unskilled 
.* 3ne bag hcs volcrac 36 dm3 v h e n  filled. 

Source:  Irfot:az-,i;io!4 c ; u p p l i c 6  5y 5 Trivr; . ; ldririn l i ~ i l c  mannf acturc;. . 
. . 

~ o b l c  . A l l :  3re.:,!cdortrr. c: tcuck' t r a r ; s p o r t a t i o n  c o s t s ,  
I -  

r s s u ~ i n . ; ~  a 50 km .journey, rro reLurr. j o w n o q  
p m . 1  

' - 7~i luo .  Labour 
.L./tollrc. >> of f l  of 5 of . 

t o t a . 1  col(2) . t o t a ' l  

1 .  Inqutu 
1 . I  Vehicle r;: : l iz in;;cc:; l~  l5.6 . L - i . O  ,, ., SO* i3.2 8.8 /;. , ?i 
1.2 aeprccict i :?z+ 2 . 0  5.9 - 

+ Z?!nning c o a t  cr:,?cu?:r;'i od a,i. :'A. 1 . 3 0  p e r  ':n., v c h i  ~ l e  donycc.ir..,.Llr,;.- 
c o s t s  c n l c u l u t n d  clt Ta.0.2C p e r  kn:, 



Tahlc i.12: 3 r c n l : d o ~ n  of t r u c k  t r a n s p o r t t i - o n  c o s t s ,  
~ s s u n i n c ~  a 10 ke j o u j - n e y ,  r e t u r n i i ~ t ;  ompts 

Yalue Labour 

Item 2, / t  onne $ o f  $ o r  $ o f  
-------c- ----------a. -------- 1 422 1 21-A 1 1 L: L2 

TT'T 757-----?37 q4f P5.B 7 ~ ~ 3 )  
1 .  I n p u t s  

* P a t e p u t  v n l u c  -4 10 .95 1OG.O 33 .8  22.5  1 1 . 3  
  chicl la h i r e  c o s t )  

+ Suc ?totb  b c l o v  Tnblr!  &'.1 1 
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Notes  ai'kcl- Bef e r e a c e s  

There  ake ~ i ~ s i n i y  three  b e c i . s i o n  d r  i t e r i a  u s u a l l y  f o l l o v a c d  
i n  p r o j e c t  e v a l u a t i o n .  T l ~ c y  ore:  S a t e  o f  1:eturn M e t h o d ,  

P r e s e n t  Valuo o f  t4c.t ? o f u . r ; ~ s  a n d  Bcucf i t - B a s t  r a t i o .  Maxi- 

mum r e f e r s  t o  the k i g h o s t  r a t e  o f  r e t u r n  .among t h e  f e a s i b l e  

s e t  o f  p r o j e c t s .  ;ate of 2 c t u r n  tells us the  r a t e  o f  c r o w t h  

o f  c n p i t z l  i ~ v c s t e d  .end cctn LC d e f i n e d  es f o l l o w s :  I'f t h c  

s t r e a m  o f  n e t  r e t u r n s  a r e  i n d i c < ? t c d  by B1, 32 ......,. B;, 

t h e n  t h e  Xate of L o k u r i ~  i s  g i v e n  by t h e  v c l u e  o f  that r z t d  

o f  d i s c o u a t  ( i )  il~hic:i  w n k c s  t h c  p r e s e i ~ t  v ~ l u e  o f  u e t  r e t c r n s  

equal  t~ z e r o .  i . e .  

Fron etaong t h e  s e t  of  n l t z r n a t i v e  g r o j ' e c t s ,  t h e  p r o j e c t .  
s h i c i ?  g i v e s  t h e  ' h i g i l c s t  v x l u e  f o r  i rill i 3 ~  .c:io-sen. 

:';ten t h o  v c l u e  o f  t h e  r c t e  o f  d i s c o u n t  ( i )  i s  g i v e n  

then t h e  p r e s e n t  v n l u o  m c l h o d  is g i v o n  by 

- ~ r o j  e c t s  v ~ i  t h  n a ~ z : i i + ; c  p r e s e n t  F C L U C E  1.011 1 $c' 

rejected ( s i n c c  t h e y  a:zo?:r t i  n c t  ~ o s s )  a ~ d ' f r o n  q n o n g  t h e  

p r o j e c t s  w i t  g o s i t i v i 3  prcigezt  i ~ 1 2 c s ,  t h e  p r o j e c t  y i o l d i n g  

k,hc P . : ~ h o s $  p o s i t i v e  T'V nil1 b e  selected. 

~ i . p ~ i l . ~ r . l y , ,  ti;e Z d i 1 2 f i t  - ' C o s t  r a t i o .  w i l l  .be g i v 9 n  by 

!:'here s p d  C =  . r c ? r e s e n t  the begef i t s  a ~ d  c o a t s  r c , s p c c t i v c . l y  



in y z a r  t. i . l l - . t f?a  projec t s  nit!; 3 o ; i c f i t - c o s t  r a t i o  grccic;=..:. 
t h e n  u n i t y  a i l1  bc- recor.mei;dcd a n d  the  p r o j  c.c L ~ I t h  ' the  

h i g h ~ c t  5-C r a i i e  ~ 1 1 1  be se lected.  70r o c o n p a r n t i v e  

t r e e t n c : ~ t  of d i f f  cront. dec: is ic ;n  r u l c s  scc! R o w k i n s ,  C . J . ,  

and Fcarce, D . v b ' f . ,  Ccyitzl Incus tnent  Appraisal (?epermac, . , 
..-."L.- 

. .... . . 
i h c n i  11 a;. , Londo:~ , 197 1 ) , 

2 .  The  di:tc;rr-inotion bf 3 s:lndom aczgc rat2 in s i t n a t i o n s  o f  
s u r p l u s  Zabour,.;i:;s g i v e n  r- ise  t o  E vi:.st amount o f  l i t e ra -  

ture. in ecouo:.~ice and co-ilsi der .ab la  controversy armng @co--  

nonists. Sasicaliy tile arguraents fy. a zero shedon arngc . . 

rn.te ..nacL a g r e a t e r '  thaw zopo sbadon t~oj4&.-ra to  r e p r e s e n t  

t w o  v a l u e  j u b ~ ' e ~ c n t s  of growth v s ,  redfctribntion. Propo- 

nents of lgrontht  s o u l d  s r n u b  t h a t  s i n c e  Lhc immedlatc 
L 

a e c o s s i t g  i s s - i n c r o a s c d  ot l tpat ,  sha trver  is saved s h o u l d  be 

encouragdd aad  xha.t  ever  i t ;  c o n a u r ~ d  s h o u l d  bo d i s c o u r a g e d ,  

S ince  1abourer.w ero n s s u a c d -  t o  b e  consuming a l l  thc ir  a d d i -  

t i o i i ~ l  incor,ie ( j . . e .  Eheir n n r g j n a l  pr.r~ponsi&.y t o  s z v e  i n  

zero), t h o  .ooci.:l c o s t  of l a b o a r  s h o u l d  :rot, Se u i l  b u t ,  
gr-ehtor  Liifiiz z e r o .  i 2 r o p o n o n t  n o f  fc c l i s t r i b u t  i o n  w o u l d  c?.rcu.:\ 

t!lc.t. t:?c c::trcne di s?c :r i ty  in i ~ c o n o  is ?. grave s o c i n l  prob?.cr; 

rnct. t It:$rof ore u:::::ahevc~ ?ad: s t r i b u t i o n '  io p o e a i b l e  v i a  employs-:. 
r,ont c!zo212 i.:;cour.-.,ye& y+t:;e*., ,, Z h ~ z  d i s c t i a r a g c d .  They 

a o c l i :  rsg z:-d 1 !.;bou:er~j concai-?.pt f o n  BE uq122l l y  import  at kt .as 

t!ic? g r c \ : ~ t ! ~  OT s c t ? ~ $  rsr;:.:3 5 i i i ~  . P r o i  r ; c - v h g .  Those who tskC 
a via n e d i c  nriy fi!-:~i,ar 3 s ; ~ a d o w  i;l,~;c; r;:tc g r e a t e r  t h e n  z e r c  

b u t  t;!uch l e s s  t!-:cn ~ ~ i t y .  

;?osb l  t s  of r; .psco:ti. r;: ir:r:~~- 0:: -rl~.i.j ~ ~ S ~ G C D  t f a1  bu' ld in : -8  ir; 
Y - J  tunput!lishod) 

:;erala ccjndgct?;d by, t!:s cc?. t r : :  f u r  I)i;velopr,laat ~ t u d i c ~ s h o ; i ~ : d  

t!:zt roof dr.g ~cr:.~si.;,tcc! acywlrerg bat:icer, IS p$r cent : I Z ~  
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1 : '  'lo a recent report  on &g-+st 8esources. o'f ~ a r a l a :  A Q u a p  
a . .  .. .. . .  . 
+ t i t p . t i . v o  ksiessme9t by ~' . ianbrasskhar  a n S o C . ,  ( K e r n ~ o  F o r e s t  - . . . . t  , . 
qepartmentj'l$73),' Kerrlo's t b t z l -  t i e b e r  k q u i r e m o n t ~  in 

1 9 9 0 ' a r ~  'estimal'orl . a t  . .  ??tween 5.5 a n d  12 .3  million oubic  
, . . , .. .. .. . 

f ee t ,  dependisg on the .cissumpti-ons. mada. Moreover, t h e s e  

demand . ,  . p r ~ j ~ c t i o i ~  assune t h n t s i ; b s t i t u t i o d  b f  r e i n f ~ c i d  
. . . 

aoncrotc  and s t e e l  f o r  f i z b a r .  . .  . in .bui l k i l g s  W ~ I  l hq iacroa- 
, ? 

s i n g l y  common, The shor tegs  of . t imber is -5g no. mgans n 
, . 

l o c a l  pbonoueiicrn. ~ k e r e  is already a..g.lobal.;shortage of 
s tructoral  sof tvoqcis arid papar-pu.lp.. 

' .;. 

12 There f s sone'.short-term i n e l a s t i c i t y  ' in. . t h e  .. supply p i  b o t h  

l . ice  ,'and surkl i i ,  But thqre  :is. no sko'rtegc of t,he basic rnw . . 
8 .  

.antc..rie:in a o b d e d ~ l i a e s l r c J J  pr. ligestone, nud c l a y -  and 

i n c i o a s e '  in- t'ke hernand f o r  those c la ter in l  s '  'crrn ?a '  expec'tcd 

t o  lead t o  .aa :ilocrease in tae. s u p p l y " i 1 4  .the l o n g e r  torn.  . ... 

'13; The c ' l i r a t i c  d n t z  g i v e n  in Tahl L. 4 are e i t h e r  talc&-a d i r o c f i y  
. . . .  . . ' 

from, or c n l c u l s t a d  . .us ing-  thc me'thods  .dosc.ribed in igoof s in 
I.. . 

tllerhrm Humid r o r \ i c s , .  by O t t o  : itcenigsbLrge; and Pabsrt . . 
~yhn, ,  . . ~ r c d i t e c  thrcl ~ ~ s s 6 c i . o  . tion; - London, ' - i 9 6 ~ .  .. 

4 3eg ~-v&rnmont.. :oZ. .i(c.rrnl:w., . e33-rt. of tho .  Export c'obmittcc- 
. .on -Perf,o'rrnaace S.n.;>r.otich t 6 -do s t ~ e ' d u c t : i o n .  in" B u i l d i n g  

, , 

c o n s t r u c t  tun, Triiandrv:k.,  - ~ a ~ h s r j  _... i ~ 9 7 % ~  -page 30. In f i g t : ~ ~ :  

111. C of. tllis rc:j&.f.t'..'thi: . eas t  o'i a .dlt t i l ;  f i l  l c r  slab is 

g i v e n  as 29; l c s r  th'on t!tzt. cf ,r, so.lic'(. 4'' i:CC slab. 

'15. Public 3'orks ~t;.;n;.t~cn f ,  CZaiidard D c t ~  Book ,  Govornnerrt 

of Kcrolo, 1976. ' T h i s  giver. t i e  b u i l d i n g  mater ia ls  and 
Labour i n p u t s  required for . a l l  itorss of t i a i o h o d  1;o'r'k. 

:16. . Govori~metlt oP I n d i e ,  FJs-t ic;;jal 3 a J i l d i n g  Code,  p .  Vf-4-14, 

Table  4.  



17.  T h e s e  diffcre: ices  r : a i n l y  c o n c e r n  s e t t i n g  t i n e  nrld h a r d e c i n g  

r a t e ,  and v o r l c n b i l i t y .  S u t t i a g  o f  t h c  ccse!:t n o r t a r  i s  

l i k e l y  t o  b e  inore r n p i d  t h e n  o f  t h e  ethos'-two t y g e s .  Guick 

s e t t i n g  may not r l e c o s s a r i l y  b e  cn adral i ' tage i n  b r i c k w o r k ,  and 

t h o u g h ,  and ccrlc:l t r ~ o r t  2rs s r c  S O C ~ V ~ C . ~  " i ~ a r  s h t t  i n  aaa;  

~ o n e n t / l i n e  o r  l fmc pozzolnna n o r t a r s  are more w o r l t e b l e ,  

r e s u l t  i n  a m o r t a r  aith a h i g h e r  r e s i s t a n c e  to w a t e r  pene-  

t r a t i o n .  F o r  &:IGSC r e a s o n s ,  i n .  E u r o p e s n  c o u n t r i e s  whitre  both 

c e m e n t  a n d  h y d r a t e d  l i m e  ( b u t  n o t  p o z z o l a n a )  a r e  r e a d i l y  

a v a i l a b l e ,  t h e  a t ; n d a r d  n o r t n r  f o r  b r i c ! t v o r k  i s  a I:?,:$ 

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

13 .  T h e  o n l y  locally ~ v a i l a b l e  p o z z o l n n a  i s  s ~ r " i c l l i ,  rnanbf~"..Car(':d 

by g r i n d i n g  do rm t!:~ k i l n  r e j e c t s  f r on  t i l e  f a c t o r i e s .  T ! ~ i s  

i s  p o t e n t i e l l y  E h i g h - q u c l i t y  I > O Z Z O ] ~ ; I D .  C u t  ~:.r!lciilcr O T  

n o t  t h e  s u r k h i  a t  p r e s e n t  a v a i l  a b l e  s a t  i s f  i s s  . t h e  requi  r u m e ~ t s  

s p e c i f i e d  i n  t h e  i l a t i o n n l  S u i l d i n g  Code ( ~ 2 . 2 0  o f  TS 4?5.,.-1457) 

i s  n o t  known ,  zs ;lo t e s t  resr11t.s a i e  c v c i l n b l e .  

1 9  . T h e  o r d i n a n c e  issue:! by the G o v c r n m e ~  t o f  I n d i  n s o m c t i ~ n t  
bock S n n c i n g  t!:~ u s e  o f  c c i n c c t  i n  suc!? c o n s t r u c t i o n  ns r s e -  

t a u r a n t s ,  g u e s t  L ~ o u s c s ,  r o a d s ,  c t c .  v a s  n c o r r e c t  mcaou-e  

b u t ,  ? lc s ,  t h e  ] . i f 6  o f  t : _ e  o r d i n z n c c  T R F  s h o r t  l i v c d .  

2 0 .  Scc S y e n c e ,  R.J.S., ItT:lc. ';co'go f o r  X a n u f z c t u r e  o f  Lime- 

p o z z o l a n a  C e a e n t  i n  Kercie",  ;3roccedici :s  o f  S y m p o s i u q  0 2  

C o s t  ~ c d u c t i o z  ~ e c i ~ : ? l q u c s  i n  LIu i ld i i l g  C o n s t r u c t i o s ,  T . ; : I ~ ~ c ~ ? , ? ,  

1 9 7 5 ,  o r g a n i s e d  by S o v e r n r n c n t .  E n g i n z c r i n g  C o l l e a g e s  T ~ ~ c h e r s  

, ; s s o c i a t i o . n .  ( c v q i l a b l c  iz m i m c o g r a 2 h  fro!n C e n t r c  f o r  

D e v c l c p m d n t  S t u G  ds, T r i v n n d r u n . )  
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