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T 9 E  ADAPTIVE BUILCING TECHNOLOGY COURSE AT THE 
CENTRE P OR DEV?&O>'IGNT STUDIES : A SUMMARY AND 

EVALUA TI ON 

WXI a d a p t i v e  b u i l d i n ~ , . t e . c h n o l o g y ?  - 
The need t o  h r i n g  down -the c o s t  of c o n s t k c t i o n  of b u i l d i n g s  i n  

India has r e c e n t l y  been  r e c e i v i n g  a l o t  o f  a t t e n t i o n ;  t h e r e  seems t o  

be a g e n e r a l  agreement  t h a t  c l i e n t s  - whether  p r i v a t e  o r  Government - 
a r e  n o t  g e t t i n g  t h e i r  money's wor th ,  e i t h e r  i n  t h e  q u a l i t y  o r  q u a n t i t y  

of what g e t s  b u i l t  f o r  them. A t  t h e  macro-economic l e v e l ,  i nves tmen t  

i n  c o n s t r u c t i o n  now e a t s  up o n e - t h i r d  o f ' t h e  g r o s s  inves tment  i n  t h e  . A 

economy; b u t  a very m a l l  p r o p o r t i o n  o f  t h i s  g d e s  i n t o  hous ing ,  and 

f o r  t h e  poor and t h o s e  on low incomes, t h e r e  seems t o  be a b s o l u t e l y  no 

hope of  ever o b t a i n i n g  docen t '  accommodation. 

These problems are neither p e c u l i a r  t o  India ,  nor  a r e  t h e y  e n t i r e l y  - 
o r  perhaps  even p r i m a r i l y  - ~ e l a t c d  t o  t h e  t y p e  of t e c h n o l o g y  used. 

Y e t ,  u n d e r s t a n d a b l y ,  among e n g i n e e r s  c o s t  r e d u c t i o n  t e n d s  t o  be seen  

l a r g e l y  i n  t e c h n i c a l  te rms .  There seem t o  b e  two opposing v i ewpo in t s  

on how t o  ach ieve  it,. 

On the one hand arc  t h o s e  who l o o k  f o r  c o s t - r e d u c t i o n  th rough  mode* 

s a t i o n  a l o n g  t h e  lines of t h e  c o n s t r u c t i o n  i n d u s t r y  i n  t h e  r i c h e r  coun- 

t r 5 e s .  They  b e l  i ove  t h ~ t  iP 'ihc l e v e l  of t e c h n o l o g y  and t e c h n i c a l  t r a i -  

,ping i n  I n d i a  could  b c  b rough t  up t o  t h a t  i n  w e s t e r n  c o u n t r i e s ,  modern 

c o n s t r u c t i o n  m a t e - i a l s  made ? v - i l n b l o ,  q u a l i t y  c o a t r o l  measures i n t r o -  

duced, advanced d e s i g n  t echn iqu  cs used ,  and s i t e  p e r e o n n e l  t r a i n e d  t o  

work more e f f i c i e n t l y  .then h i g h e r  s t a n d a r d  o f  c b n s t r u c t i o n  at a 

much lower c o s t  would be p o s s i b l e ,  This may b e  d e s c r i b e d  as t h e  

' i m i t a t i v e f  epyroach .  

On t h e  o t h e r  hnnd a rc  t h o s e  who b e l i e v e  t h a t  t h e  p u r s u i t  o f  western- 

s t y l e  m o d e r n i s a t i o n  i s  mis taken .  They argue t h a t  w e s t e r n  t echno logy  i s  

i n a 2 p r o p r i a t e  t o  t h e  resoi l rce  endowments - c a p i t a l ,  l a b o u r ,  raw m a t e r i a l s  - 
o f  I n d i a ;  t hey  p o i n t  t o  t h e  fine achievements  of I n d i a ' s  t r a d i t i o n a l  

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

a v a i l a b l e ,  o r  t h e  Eng inee r ing  Co l l eges  s e t  up. And t h e y  believe t h a t  

I n d i a  should  dovelop  new c o n s t r u c t i o n  t e c h n o l o g i e s  by n d p a t a t i o n  from 

f h i s  t r a d i t i o n ,  through application of t h e  new u n d e r s t a n d i n g  of  Lhe 

p roper t i e s  of m a t e r i a l s  erd behnviour  of b u i l d i n g s  t h a t  i s  nor? c v n i l a b l  e .  

This may be c a l l e d  t h e  'rzdaptive' approach.  



I t  is c l e a r  Prom n s u p e r f i c i a l  l ook  at recent c o n s t r u c t i o n  in 

1 ndia ,  whatev.cr type o f .  bu i ld ing l i i s  exdiiined, t h n t  the imitciivc approach . . 
hni .dominated the thinking o f  .its engineers - and no doubt its o l i i n t s  

t o o  - i n  recent tines. The modern cons truc t iona l  m a t e r i d l s  - cement 
cnd steel in p a r t i c u l n r  - have achieved such a hold  t h a t  r@inforce@con- 

. . .  ' .  
c r o t e  frames are considered.:ebkehtia. i .  .far. ahy "bui'l'd'ibg over t w o  &ribs - 
cnd many smaller ones  - and sny b u i l d i n g .  whose w a . 2 1 ~  .are n o t  p l e s t e f i d  
. . 
b b t h  i n s i d e  and out is c o n s i d e r a d  ynf in i shod  or. temporary. In the . . , . . .  

' Ef.nBieneoring ' ~ o l l  eges t o o ,  both  the t .aaching.  snd .resoarch.. is mad~l l ed  
.. . 
. o n  that  o f  &u&alent i n s t i t u t i o n s  in the. yeste.rn countries, and mphc  
, .' si'ses: 'the f i n e r  .of analysi s and design in steel and .concrete, 

. t o e  th'k e x c l u s i o n  o f  o l d e r  materials such as brisks and lime, 

.I. ; . 

Y e t .  t h i s .  dependence oh- the' modern materials h a s  l e d  t o  ?. demanl . . .  
far them vhioh.grenCly.  oxcd6d!3 th& f a p i c i t y  o f  t h o  indus try  .to suppxy 

. . 
thorn, and i s  one .of '$hi 'mc i ' i i '  underly%ng"'rea&ns f d r  tho sho rtnges, delays 

.and h i g h  c o s t s  which c u r r e n t l y  a f f l i c t  building everywhere. 
. . 

. .8e~nuse.;  of t h i s ,  t s o  .aFgurnents for n n e w  approach ha- rcccntly . . 
been gaining strength, '-.rie arb iner&s'ingly! bceeo&d at' the hiehest l e v e l s  

. . . . .  . ,  , 

But. .so ;far, ojcump1.e~ o f .  omp'1i'mbnt&tioho of such nn approach are f cv. 

I t  require3 c o n s i d s r s b l e  boldness  t o  v e n t u r e ' i n t o  .expbrinonts i n  b ~ r i l d -  

i ng technology  which run coun.ter t o  t h e  experience o f  a. generc t inn  o f  
. . .  . . . 

b r ; i l d & s ,  ' and t h e  i n s t i t u t i o k l  s t ruc tuye  of'. t h c  building proi'ussion 
. . a: 

seveidly restrict; such initic.t , ivea. 

Some of .tho.-now S t a t e  Housing ~ 6 i r . d ~ '  - faced with the projlen of 

bui ld ing .  houses wh$ihe.rni.d& end, !aver incbme groups can a f f o r d  - have 
, . 1 . ,  . , 

Seguh t o  develop. an innov~t'ivo '&tt;tud'e. 
. . .  . . 

. ". I 

But perhaps t h e  clea?.est ~ t n d  best-known example. of' the 'use of n 
. . 

b u i l d i n g  techrwlogy Cerived from "adbptiveft thinking i s i ' . tho'worl< of 

the architect Lauri'e Bakor in and around Trivcndrum; and t h o  controversy~ 
I .  ' 

!~ot!.was. tho imitativef &nd ' rsda2tiver sc'hools o f  , thought I~as ineraas - .. . . 
i 

ingly .cent.ered C t s o l f  around b S  kwdrk, 

I n  1972, Bn!ter w a s  ::.s!rad. by the"~overhment of ~ e r a l d  t o  j o i n  

en export, C o n u n i t t c t .  whose tns!t tias, t )rorldlY, t o '  1001s i n t o  the :;:rocedrcs 

2nd , techniques used by t h e  S t h t e  YYD, nqd recommend wh%t changes i n  



3 

p r a c t i c e  shou ld  be made i n  o r d e r  t o  b r i n g  down b u i l d i n g  c o s t s .  The o t 3 c r  

members of t h e  Committee .were K.S  . E a r i k h ,  Hcnd of t h e  P l a n n i n g  U n i t  of the 

I n d i ~ n  S t c t i s t i c a l  I n s t i t u t e ,  ( Chairman) , I<. Madhavan, D i r e c t o r  of Hydro- 

Civil Designs  i n  t h e  C e n t r a l  ? ra te r  nnd Power Commission, and K.C .Alexander ,  

Regional Eng inee r  f o r  t h e  K e r a l a  S t a t c  Housing Eonrd a t  Cochin. The r e p o r t  

o f  t he  Committee, e n t i t l e d  "?c r fo rnanc  e Approach t o  Cost Reduct ion  i n  

Building C o n s - t r ~ c t i o n ' ~ ,  was yubl is lzcd i n  J a n u a r y  1974. I n  i t s  i n t r o d u c t i o n ,  

the r e p o r t  s t a t e s  t h e  c a s e  f o r  a  new n:yroach based  on min imisa t ion  o f  use  

of s ca rce  mesources and o f ,  thve proclucts of c a p i t a l - i n t e n s i v e  i n d u s t r y ,  and 

g r e ~ t e r  u s e  of l abour .  I t  a r g u e s  t h a t  t h i s  approach  must a p p l y  t o  a l l  Su i ld -  

ing, n o t  j u s t  t o  EL s p e c i a l  c n t e g o r y  (~f low-cost  c o n s t r u c t i o n .  I t  makes 

d e t a i l e d  t e c h n i c a l  recommendations as t o  how t h i s  approach  could  be implcmen- 

ted  i n  t h e  c o n t e x t  of ICeraln; and concludes  w i t h  some . suggss t ivns  f o r  i n s t i -  

t u t i o n e l  nnd p r o c e d u r a l  chcnges which would need t o  accompany t h e  changes i n  

technology it p r o p o s e s .  On t r a i n i n g  its recommendations a r e  t h a t :  

( a )  T r a i n i n g  c o u r s e s  o f  f o u r  to e i g h t  weeks d u r a t i o n  f o r  young enginechrs 
t o  impar t  t o  them cwareness  o f  economic ahd s o c i a l  c o n t e x t  o f  t h e i r  

work cnd t h c  p o t e n t i a l  f o r  l o c c l  m a t e r i a l s  shou ld  be  conducted. 

( b )  Short- term s p e c i a l  c o u r s e s  f g r  s e n i o r  p e r s o n s  w i l l  h e l p  i n  promot- 
i ng  t h e  i d e e s  i n  t h i s  r e p o r t .  

The, r e p o r t  was ;zccopted by  t l fe  Government of ICernla, b u t  n t  n s e m i n - r  

h e l d  a t  t ! ~ c  Cen t re  f o r  3evelopmcnt  S%i!dies t o  l z u n c h  t h e  r e p o r t ,  i t s  recom: ex-- 

ds t ions  werd c~t)tnckad on numerous g r o u n c ? ~  by t h e  Engineers  o f  t h e  P u b l i c  "rorks 

Departnent who ~ ~ o u l d  b e  r e s p o n s i b l e  f o r  i n p l e c k r ~ t i n g  i t ,  and some of t h e  

obs t ac l e s  t o  i t s  a d o p t i o n  became c l e a r e r .  ( s e t .  t h e  r e p o r t  of t h e  Serninp-r on 

Cost ; ;eduction i n  D u i l d i n g  C o n s t r u c t i o n ,  May 20/21 , 1974, a v a i l a b l e  i n  miceo 

from C.3.S.) 

The seminar  f u r t h e r  ernphnsised t h e  need f o r  n process  of r e e d u c a t i o n  

QmOng b u i l d i c g  r r o f e s s i o n o l s ,  t o  ex!>ose them t o  t h e  economic r e a l i t i e s  under- 

lying t h e  nuei;, f o r  an - 1 t t r n a t i v e  np7ronch t,o t echno logy ,  t o  demonst ra te  

t h e  e x j s t e n c e  of v i e S l e  s l t e r n a t i v e s ,  2nd t o  give them some c o n f i d e n c e  i n  

making use o f  t h e s e  a l t e r n a t i v e s .  

As t h e  C e n t r c  , f o r  Development ,Stuc' , ies hod. .been ac t j . ve  i n  silpport 

o f  .the ex1)crt Conmiti;eets vork, .  and i t s  b u i l d i n g s  - . r e r e  d e s i g n e d  by Bal:eyp 

-it was cons ide red  by t h e  Government t o  be LL s u i t a b l e  p l n c e  f c r  t r a i n i n g  



progra.ames f o r  engineers to take ?lace  nna was asked t o  orgsnise them. . 
The Cent.re agreed to organiso cn experiniental three-week course i n  june 

1975;  the co.urse was o r g ~ n i s e d  by ,a 'Visiting Fel low from the Interfiediet e 

Technology Development Group o f  ' t l ~ e  United Kingdom, D r .  Robin Spence, 

and the four membe.rs o f  t h e  Keritla Governmentrs Exp'ert Committee agreedl 

t o  a c t  as instructnrs .  

.Objectives.. o f ,  the Course 

Thb majo.r..objective o f  the course arqse. d i r e c t l y  from %he rscomme'n- 
. 7  

, dations of -*he ~ . x - - i . ~ t .  ~ommit;tee  r e p o ~ t . ;  I t  was ' t o  ' ~ m v i d e  n r e o r i e n t a t i o n  
. I . .  

i o r  engineers . and- . a m h i  t e k G  dbncerned vi t ,h .  tho chbiee of technnlog$ in l  

b ~ i 1 d i . n ~  ,. ;to help . . them to. u;ldc?rstdnd +.he necessity f o r  an ctlf,ernztive . . .. 
'ti{nptive! approach ,  and t b  demonstrate.'tbe pm'ctiieo~ f e o a i b j . l i t y  a j  such 

" '  on 'kpproacb.. , L t  vks decided t h n t  .the: course  ihduld be  open, without 
', . . .  . . . .  
' d i s f f n s % i o n ,  t o  rill w i t h  professional. i d  bui ld ingt  s t  whatever. 

' I  . 8 . - < .  , , 

' presdnt' l$p.e l  .of r e ~ ~ o n s i b i ' i i t . ~ .  

.As Tne course nppeared. $ 0  b e '  th .e  f i r s t  of' its. kind, certs in  ct8h.e#r. 

object ives  seemed"desir&ble..  .,.,.'L s i n g l e  Gourde - f o r  'less than 30 pecple 
.. . ,  

' c o u l d  n p t  Yn . . itself expec.0, to make much'impn-ct on buildi.?g p r n ~ t i i c ; ~  hut '  . . 

if it wps ~ s u c c i s s f u ~ , ~  t h e  =ours.& could b~co.rne s 'mod.el f o r  . . .  f.urther'to; . . 
courses . . of t h e  '$am; type elsewhere, To m'nke th i s .  .poss ib le .  teochiri~ m'ste- 

rials & r e ,  . . '3s f a r  as p d s s i b l e ,  to,be d u p l i c a t e d  for .  wide .distr ibu$ion 
'. . 

aid..n numb.er of . tonchors . From engineering . c d l o g e s  w e r s  i n v i t e d  to p n r . t i -  

ciphte, so that some of  +he teaching niqtdrisl: used could ,becjm:e'  inc$rPora- 
I . . .  . . 

ted in Zhe course i n t o  t h e  qo' l legoeF t e a c h i n g  s $ l l a b u s .  

1t:wh.s e l s o  thought ... , %"o.rthwhilc to' attornpt  to m o m i t o >  2he i-er;c.t'ions 

of.thb.par.ticipntss, $0 get  .an . ini?. icatien of t h e  e f f e c t  o f  'the cc?ursg on 

thcir a t t i t u g @  .%.to b u i l i t i n g  technology; , This wollld both  heelp jn irnpoving 
. . 

t h e  'course ?or . . $ubsci$&nf occrzsaions.,. 'and p r o v i d e  a' means o f  . a s s e s s i n g  
. . 

the prob1e.m~ that would.s&d. lbb b o  overcome by . ind iv idua l s  in differ a n t  . , . . 
types of ~ .ro fe . s s ionRi  situat3ens. in attempt ing  t o  introduce  a ye-< approach. 



Course Parti  c i p n t s  
. . 

Twenty six port ic i jxnts  vero s e l  ected for the cFurse. Of these 

nine were from ~dverninent agencies., P u b l i c  Works Departments and Hous- 

ing  Boards, t w o  f rom'  Fub 1 ic Sector--Co-opera% ives ; eight were from large 

private or public-s&ctok industr ies ;  two from engineering colleges; 

and five from private e r c h i t e c t u r d l  prac ti ce. By o r i g i n ,  
. . 

eleven were frcn Kernla, . s ix  were from the other three southern S t c t e s  

o f  Tmi 1 Nadu, ~ o i ~ n t s k s ,  Lndhra PradeSsh, 2nd the remin i  ng ' nine werc 

from other parts, o f  Ind . ia ,  incluCing Fengal, Gujaret and Delhi. 
. . 

Ey. ' t r ~ i n i n g ,  nine were .a,rchitoc.-ts 2nd .seventeen wore' engineers. The 

full list of course p a r t i c i p n t s  is given as Appendix 1. 

'structure and content of t h e  Course 

. . 
It is c l e a r  that an qdrsptive bu i ld ing  technologyt is not defined 

by n prrrti c u l m  s e t  o f cons  t r u  z l i  on Iiechnipuos. The odpative techno- 
,. . . . 

. logy .^,pgrnprin.te for one region Ant1 s e t  LC' c 6 n d i t i o h s  may be quite d i -  
I ' L . 

fferent from ' that  f o r  il&thz.lr, *he crea from ~ h i c h  the 26 courso 
. . 

p c r t i c i p a n t s  were drawn' contnins v2,s-t 'di f ferehces  both  i n  c l imate  m i !  

rnnteri?.ls, c.nG further  Ai ff erences in te,chnoJogy w i l l  be  demanded 

. f o r  d i f f e r e n t  t y p e s  o f  b u i l d i n g  cnd c l i e n t .  Thus, cblthough t h e  p ~ r t . 5 . c u l ~ . r  

s e t  o f  ,:.cc!:niquea. useif ??y Z~l:.c-. -.isc".~i:.cnsm~r.Zed by t h e  Keralo, Government 
. . 

&pert .Committee for. Kornle WES %hc .starti98 .point of the course, r, 

course c cnc.en.t.rn.ting :p ri :t..c,.ri 3 y o n  t hec.s , techniques would  erove of' littl E 

'immediate relevcnce to some o f  %he pc,r t i .c ipnnts .  It was therefor0 

f e l t  th?.t an i m p o r t a n t  pl?,co in t h e  course 'should be given to me,thods 
. , 

of nnclys in@ si-tpu:, t i cps ,  by which ::tXte?nativd t e c h n o l o g l e i  could be 

evolutteC '.:nd oyqrcpri-,tc:. choi .ces  n ~ d e .  Some study o f  the bac!rground, 

t h e  economic nnc! s o c i a l  c o n t e x t ,  in which b u i l d i n g  goes on was also 

cons iderod e s s e n t i a l  for nn unclars,tanding of t h e  need for r, new nz;proach, 

9. course with three  rzther 6.is.tinc-k elements thcrefo'xe emerged: 

1. F i r s t  s f  ell, ~ s e r b a  of background lectrues, m o s t l y  concerned 

wi th  t h e  oconornic s i t u a t i o n ,  -2nd the  choioes  which'must  be mczGe,  

but c l s o  covering t h e  wrst'ef ulness and inappropria,t@aess of  mucb 

of  today's b.:ildinq technolbgy and leading on to n present.?.tion 

of t h e  approzch and recornmondc,fions and of t h e  Expert Committee 



* *  Secondly ,  8.c series of, lectures on methods of analysis ap~roprfate 

t o  problems o f  l o w  c o s t  building: economic analys is ,  introt?uciag 

the  lc?eas end methodology of s o c i a l - c o s t  benefit analysis as . 
a p p l i e d  to choice o f  b~ i l J i a g  technology; eltimeti c .&nalyai  s ,  

methods of moving from site climatic data through to specific. 

rqcomncndnti,onk for building design; and structural analysis, 

s imple  methods: of: making' u s e  of the reslllts of recent research, 

f i n 2 i n g s .  t 6  op%fmise. . the s i z e  and reduce cost of roofing and 

w a l l i n g  eleme'nts- 
. . .  

i ~hk"third. '&'le' ient  o f  t h e  course y 8 s  concerned, with spec i f i c  

' cohs t~uct ;$on  techniques , with p r t i  Alqr emphasis. on techniques 
. . 
with R b&d a d ~ t & b i l i t y ,  mther UIM these Sppropriate t o  *=ti- - .  . . 
e u l n ~ '  looniibkd ;andit ions. ' Urickvork n d  u a ~ , . e f  t imber were rleslt 

'is.'eome'depth; hut ~ t h e r  topics  d e a l t  with were a l ternat ive  cements; 
. .. 

s t c b i l i s ' e d  s o i l  , an2 eltcrac t i v e  mnturinls znd methods o f  roof iag  

inclr.iding t i l e d  roofs a& C O E C E ~ O  f i l l e r .  slab. roofs.: 

Lectures. on . t h e s q  . . t o p i c s  were sul>glemented by four seminar d i s c ~ s s i o n s  

introduce<? by o u t s i d e  speeske.rs on t h e  subjects:  

- :~lt;cPncti v e  technolofiy-: the need for an nlternat.ivc pcttern 
o f  Growth., ~ i t h  Professor  A. K. N. Reddy 'of  I'Is, Bangalore. 

- !'hit1 s wronlj w i t h  our 'building?, , ,with a panel 'of ,spenkers. 

- The ,one-lqkh h ~ u s i n y  scheme w i t h  Hr.Thomas .Pauldse, Chief 

Town Plrmning b f  f i cer ,  and M'rs .S ,.Go'pt?.lnn, ~ i s t r i ' c t  Cc:lector~ 

!fiivanirym . . Distr ic t . ,  , . . 

- Expbriunces into low' cist buildink technology with 

~r.~:. ,",,Phil%i.poee, f@rmerly engineer o f  t h e  Rural Housing 

':'inr?. Govurnm~nt o f  i< e?-lk'. 

Two prcct ical  ;?lannf ng exercises wereyset ,  n short  one eorly i n  t h e  

,ccrurso., :..nii 1.t. l o n g e r  ane . . I n t e r ,  $1: which :,crtic ip1,nLs wer'e as!cecl * r :  con- 

siflar z!. porticu1r.r builr!ing. prohlzm in. t h e  context o f ' . t h e i r  own ccindttions 

c?nd devise  e solution us jng .pn ~ , ~ x t r o p r i e . t e  techfiology. Clns sro om c.cfivi.ties 

w e r e  irterspacsud w i t h  f i  f e w  prccticnl s e s s i o n s  on the  u s e  o f  bricks and 

vi th  visits t.c? o .number of. b u . i l d i i ~ g s  ,nearby most ly  those desiqncd by 

Mr.B~.,;;cr, bnt i n c l u d i n g  tho I',zdm:%~mbhn yurnm pnlzce, s f f ne 18th cer:tury 

bu i l 2  ing which inco ryo rn t  es nfi.ny. .examples of technolo? ies G;:;; rep i::.te 

K e r c 1 c . t ~  conEi t ions .  A s h o r t  survey o f  l o c a l  h 0 . 1 s i n  c o n d i t i o n  w:is a l s o  

conducted. 



The complete csurse pr'ogr:mme, the l i s t  of' stcff and spezkers, 

. and the l i s t .  o f  .duplicated m? torio.1 cil;culated, c r e  rzttached as 

.Appendix 2, 

Roac t i o n s  of ' t h e  Tart i  c i y a n t s  
. . . . . . 

'I?:rti cipantBf . r e n d t i o n s  'wee2 exI:lored in two.  ways. kt the end 

iof the course, graups '!,-'ere formeil,'of people .from t h e  same s o r t  of 

.,. ie.ogrnIrhics1 area ' and 'type d f  job,' 'to dl'scuss the' changes in the 
I . . :  . 

prcc*l;ice of  building i n  the ir  o m  s i t u a t i o r i  which they thou* 1 )  e e s i -  

rcble, and 2) fer:sible, .n.nd whnt t h e i r  own personnel resp'onsibi l i ty  

for. such shr-nges , shoulcf be.' These groups t h e n  presented t h e i r  r e p o ~ t s  

which incidsktly c o n b t i t u t e d  an ovt'luntian of f he course content. 

.Subsequently' each; p n r t i c i p c n t  whs c l s o '  asked to eva,luste t h e  course 

indi~idu'hlly-.by fillikrg in' a ques%ionr.a.ire, which dehl t both w i t h  t h e  

content .  r,nZ wiCh' the structure and orgnnisntion of the course:' 

. . . . 

The croup reports  conta ined 7 p e n t  variety of ideas  ' and viee~ts, 

which it would b e  i m p o s s i b l e '  to summnris~'adequate1y: But rrcckbns 

' d i d  tane to f a l l  into Ppur brond gronps, c.ccorc2ing to t h e  t y p e  of jo t*  

s i tu .+ , l ion  o f  t h e  p::rticiyfihts.  ' ' 

. . . . . . . . 
fL Yirst group coasisted ~ I P  t h o  enqineers .;d architects  worlring 

.in t h e  building agenc i e s .  a f  ,Goverrnment, tho -i. Public !forks Dopnrtn,en.ts 

z~nd the Stato I:lousing Eonrrls, . Those fnc?.ividnr,ls .  were awzre of w n y  

t e c h n i c c l  c h ~ n g e s  which cou ld  3 c  made .by t h e i r  cle1nr.trnents. in .order t o  

reduce c o s t s  and' unne.cessary uso'of materials.: I t  was even s t a t e 2  t h c t  

none o f  t h e  t e c h n o l o g i e s  suggostcd by the Expert C n m m i t t o e  or bemunstra- 

t e d  on the course  werQ ?.l;ohibite3 'by existing codes or regulntidns. 

Yct  the i n s t i  tu t ihnar  obstacles '$0 chcnge i n ' t h e i r  crganisnt ions  wore 
' 

So great thnt they  were generally very'pess~rnistic about the p o s s i b i l i - t y  

of implenc-nting new ideas .  Many alrucdy hcd :: low and depress ing  c.x.,:c- 

riencc! o f  "~ t tempt inf : ,  bu. t  fn' i l ing,  t o  introduce  worthwhile chs'nges. 

An exc.egtion t o  t h i s  genertt'l rulo was the Stc-,,te of T a m i l  Mcidu, whose 

FlaD had r e c e n t l y  set  up nn yEconorby Cell' t o  provide c ' technicnl 

audit' t o  all wo'rk c z r r i e d  out by' tKe' depr,rt~ont, in order to rec?xcc V ~ S ~ L .  

and ca$ costs .  The Executive Rx:gireer o'f' t b i  s group hcd high h ~ y a  

of bering ::.51e tc use t h i s  o f f i c e  t c ' e f f e ' c t  r. number of  s igf i i f ic0-n% A 

economies for t h ? L  Stat.@. 



' A second group c o n s i s t s d .  of t h e  engineers nni! c:rchi tects  from 

largo priv:..te or  .pub1 ic sector indus tr i  es,  who had r e s p o n s i b i l i t y  f o r  

the b u i l d i n g  o f  t h o s e  industries, including townships f o r  t h e i r  empilo- 

yees. Thisgroup m s  generally given mo r e  freedom on.d opportunity t o  

experiment than t h e  3\;7D group, os w e l l  a s  being uncler greater pressure 

t o  reduce gcosts .  This group t o o k U n  keen. i n t e r e s t  i n  many o'f 'the tech- 

niques dernonstrcted, and it was clear tha.: they had every intenti0n'on.d 

expectat ion o f  iqplem'entinq . , such theaa techniques as were  nppropriste . . 
to t h e i r  own c o n d i t i o n s ,  on . . return; further, some o f  then had clear18 

be.come e x c i t e d  by . . the.'hdaptive1 cpprozich and repox'tcd t h a t  they would 
. . 

: thinking .. a t o n e  , . . .  new l ines  i n  t h e  futuro. 

A t h i r d  group consisted of severcl o f  t h e  younger p r i v a t e  archi- 
. . 

t e c t s .  This group was deeply concerned - t h a t  t h e i r  work ten8ed t o  
L 

b r i n g  than i n t d  contac t  with only t h e  most i f  f l u e k t  1'8 o f  t h e  ,population. 

and t h a t  their clindti v e r  often very little concerned with cost nduo- 
. . 

t i o n ,  in f c c t  tended rather t o  specify expensively constructed and finished 

buildings, for reasons of prestige. These a ,rch i tec t s  felt, t h a t  they 

should now be asking the ,question - even if the  cl iont can nfford t o  
. . 

pny, should we f i l l o w  him to build t h i s  way,? Thoy ~ X S O  felt th; lf :  tha ale- 

vnnce o f  tbe  n r c h i t e c t l  s profess ion~ , l  code - p a r t i c u l a r l y  i n  relntiod t o  . . 

f e e s  - noei?ed ques t ion ing .  They r c c l i s e d  t h a t  irnrlerncntation of new 

cheaper teckniques  .- part i ,cula .r ly  in t h e  u s e  o f  brickwork - would rn0t.n t h a t  

the r!..rcl~i t o c t  must become very much more involved .w i  th  t h e  n c t u a l  canstru- 

c t i o n  o.f. thc building;. and were cr t ica .1  o f  t h e  nrch i t ec ture  schools f o r  

tesc!~i .ng design f o r  ?.I?surd situctions cnd the fijling to dea> w i t h  t h e  

A r e u l  world.. Tho . m a i n  q u e s t i o n  r5 isad .Per thGm by t h e  cours,e wns how t o  

f i n d  vays o f  serving t h c  o t h e r  .99$ of the population - t h e  recX pecpli. 

. . 

k fourth Group consisted o f  people already involved in some why in . . . . .. 8; 

development - orirntcd work with t h e  rural o r  u b o n  poor. This group poin- 

ted uut that the cost-reductions of the mmgnitude m-.de p o s s i b l e  by f!:llOw- 

ing  811 -the recommenct.:tions of tho Commstteo repor t  would not  reduce c a s t s  

by moro th!:n n t  m o s t  50%; and. thzt this vc's not eAough t o  be a b l e  t c  meet 
I .  

t h e  needs o i  erect rnnsscs o f  peo:.lo , who . i e r e  i 6  need o f  bct'ter h a u a i ~ ~ .  

'n?lr?t  was needed by these  p e o p l e  ?JI:S sthe resources - i n s t i t u t i o n s ,  tools  on.d 
- . .  . . . . 

methods - f o r  irnrroved se l f -he lp  building.  The role  o f  %he p r o f c s s i o n o l  

in t h i s  s i - tuct ion wns not t c !  desi(rn or bui ld  Par pebple,  but t o  fintl. whys t o  

&%coccers t o  f hese resources.  This was an ospeaf .which the c nurse had 

f a i l e d  to deal ~ 5 t h ;  



The comments made on t h e .  ,questionnaire fom provide further 
w 

insight i n t o  the r e a c . t i o n s  of t h e  p a r t i c i p a n t s .  An analysis of 'the 

evaluntions of  t h e  d i f f  e ren f  p a r t s  of t h e  c o u r s e ,  and n s e l e c t  ion of  

the views expre ssed are summnris ed i n  Appendix 3. 1 t i s  clear t h a t  

a l t h o u g h  t h e r e  were many v a l i d  cri t icisms,  both o f  content and stru- 

. cture, the p a r t i c i p a n t s  o n  t h e  whole ,regarded f he course s s  having 

been very worthwhi le ,  

Evalunt ion and Conclus ion  

On t h e  basis o f  the  part ic  i p h n t s : r e a c t i o n s ,  i t  wouldseem t h a t  
, ,. , 

. - 

the cours,e w a s .  o f  some vdlu'e. One might try t o  . u s e  some s o r t  of  cost- 
. . 

effectiveness c r i t e r i o n  .-ta judge its vnlue. The t o t ~ ~ l .  c o s t  o f  the  c o u r s e  
, ,  , 

inc luding n l l  travelling - m a  around ~a.30 ,WO.00 L o s % ' b a r k i n g  time 

would bring.thii u p  t o  about Rs,50,000.. 'ilill. t h i e  much-ho.ve been saved . . -  

to  t h e  I ndian' economy as a e ' s u l t  of t h e  course? A s  .dn i n d i c a t i o n ,  t h o  
! ' 

sum of  Ils.50,000 repres.ents the  c o s t  o f  p l a ' s t e r s ,  which might pow be oli- 
b ' . , 

h j ,na t ed ,  in-. 100' small houses. I t  i s  not p o s s i b l e  t o  . .bo sure, but it  seem 

likely from th 'e p m t i c i p a n . t s t  r e a o t i q n s ,  tklt savings ,very much more than 

this w i l l  in t h d  future  be achieved, ?crtly though n o t  v b l a l y  as n r e s u l t  

Fu't t h e  cims . o f  ' the course .wcj.h mucb bronde r  than th i , e . ,  * I t was 
, -  

intended to provide 'a model- f o ~  hbkeqoent,  couraes e l sewhere  i n  India 

or .  o t h e r  deve lop ing  cbuntries  .a .. .I<hw f n . r  d i d  it f u l f i l l  this a i m ?  

A-s a rnodel,~.clearly t h e  cours,e. had mFny f a i l i n g s ,  For n, start, it 
. m 

.wcs *ob e x p o n ~ i y e .  . RB. 600 f o r  ;a threc-week cours-e ( t h e  course had t o  
- ,  . . 

b e ,  s c1.f-f inhnqing) is' p r o h i b i t i v e l y  expensive for g r e a t  many p o t e n t i a l  

spon$or&. One m y  i r i  which the courge would have beid made cheaper  w?ulZ 

haye ,beeri t o  shorten it. There were certainly some subjects whose t r e c t -  
, , 

ment  could  have been improved b y  s h o r t e n i q ,  nncl a' f e r  which could perhcss 

have 'been eliminated a t  n,o grs .,.t' c o s t  .: 0 n  t h e  o t h ~ r  hapd, participant8 
, 

and s t a f f  were constantly aware 02 t h o  bhortagb o f  t ime which preventFd 

many i ~ . , p o r t s n t  . tbpics  being' : ~ d e S ~ a ~ e l ~ d i ~ c t l ~ 8 6 d ,  an3 resulted in  a new 
, , 

tcpics being con3tant ly  introduced' be0re e a r l i e r  ones had been a d e q u a t e l y  

nbsarbed. In one ,  sense, a rathe'r l o n g e r  nnd more l e i su re ly  course w i t h  

o less $&wded t i m e t a b l e ,  m o r e  t ime f o r  i . n d i r i c c : i l  v o r k ,  rending and 
, . .  

p r o j e c t s ,  nnd f b r  groups d i s c u s s i o n ,  irbuld have been p r e f e r a b i e .  But such 

a c o u r s e  would need ndqua%e o f f i c i k l  apom-orehip t o  a t t r a c t  pa,rtici?mts.  



A more serious f~iling of t h e  course r,s (I model was t l ~ ~ ?  exten4 

that it depended f o r  'its success on  t h e  u s e  of certain scerce - and: 
:. perhaps even ' non-renewnble' - rcsourcoS. These incluEed the time of 

its staff-members - t h e  menbers o f  theEx3ert Committee - a l l  o f  whom 
and 

n r e  heavi ly  committed to their professionrzl responsibi l i t iesLcr I be ex- 

pected t o  be involved in only a. l i m i t e d  tmy in tenching, and also the 

use o f  tho premises, res ident ia l  and hdmin i s t rn t ive  facilities a f. the 

Centre for Development Studies ,  en acr-demic institution that would not 

normally be expected t o  become involved i n  mhfters o f  technology  a t  a11 

(Indeed, an application f o r  funds to the  ICSSR, which hns provided some 

support t o  o t h e r  programmes o f  the Centre, was i n  P z c t  turned dowp, on 

t h e  grounds t h c t  b u i l d i n g  .technology does not co m e  within tho n n g e  of 

i n t e  re st of :: 9 oc j.al Science Besearch ~ 0 u n c . i  1.  ) The prepnrnti o n  of exten- 

sive dupl icated tocching msterial ,  a d  t h e  i n v i h t i o n  bo tenchors  in: 

Engineering Col leges  t o  prrtic i p . t e ,  were intended to be the menns of! over 

coming these  ' resource cons tmint s '  . Unfortunntely however, neither 

o f  . the two onaineering c o l l e g e  teschcrs who did =+tend was primhrily a, 

t&cher o f  building teehaology, and the o b s t a c l e  presented by t h e  

( imitat ive'  spprocch o f .  the Engineering Colleges still remains. I n  this 

r e s p e c t  therefore ,  the resultsole the c,ourse have not beeh so encourafing 

Lastly, wht r t  o f  the fundamentnl o b j e c t i v e  o f  the eourse - t o  he16 

p a r t i c  iprnts to u n 3 e r s t ~ n f l  t b c  zeed f cr cn n l t e r n n t i v e  nc',optivc npproich - 

-nd t o  demoaatr t e  its pr: :c t i c i~ l  feasi!:ility? It is o n l y  pos . s ib le  to soy 

agai'n on the bcsis of t h e  participant's r e n c t i o n s  (ikyrendix 3 ) ,  thnt some 

chcnges i n  h ~ b i t s  of th ink ing  had, 5 e ~ u n  durinc. t h e  course. But n further 

comment mzde b y  one of the p a r t i c i p a n t s  varns agrzjnst rlny complacency 

about t h i s :  

"1 wish t c :  add t.hct the implementction o f  cheage docs n o t  end w i t h  
, t h i s  course. Change is c cont.4nuous proces's. By attending tlkis 
coursb 'thc mechanism 0.f change' in onet s system hm\.s  been set i n t o  
motion, It i s  important t h c t  f h i s  rn~intained ?\nd one does not go 
back t o  t h e  l e v e l  o f  s taknat ion , .  . . ., t~ 

Thus vo r.r e n o t  bnly faced vi tb.' the problem o f  how t o  provide raarien- 
:. 

t cg ion  .for thc mr.ss o f  todays  prof e s s i o ~ l a  who would b e n e f i t  from i t ,  but 

.of providing f o r  t ~ o a e  who have been .  e~go.s'ed- tb.,. cnd accepted,  ?. now npproich - 

the  i n f o  rmnti on ::id en courrlgcment th :..t 'thex, need-. to ma i n t o  in t he momentum 

of change. P h i s  is -, substr.nti:!.l tcsk, but o'& which must 5e accepted - 
(,:ad met w i t h  sufficient funEa 2nd. of?.i,o$r?l sbpberf) if the u l t i m . t e  a2m of 

.. . 
b u i l h g  more cherzply cnd rz.tionr:lly'-5's: b 4 -  cchieved i n  nny widespread 
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1. S r i  B.K.Chakrabarty,'Projec-f O f f i c e r ,  Housing 
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Sr i  P ,Kal  inperurnal , Executive Engineer, Economy Cel l ,  Pub1 i c  
Works Department, Madras. 

1 

S r i  S, Seshan, A s s i s t n n t  Architect, Office o f  Chief Engineer, 
P u b l i c  ? o r k s  Depnrtment, Madras. 

Sri  K.N.Chandrasakhnr, Executive Engineer, Karnataka Housing Board, 
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S ri  K. Ncrv.yana Rao , Assistant E q  ine~r, Karnet& 8tate  Rousing 

S r i  Pa S reekumemn Nair ,  D e  ign Assis  fant, Chief Engineers' Office, 
P u b l ~ c  ibrka Department , ~rfrandrum. , 
S r i  M.X. Nanyanan Namboadi r i ,  I'.ssi st@).+ Arclii t e c t ,  Chief Engineers' 
Off ice, P u b l i c  Jforks Department, Trivandrum. 

8 ri P. S ugathan, Assistant Engineer, Kerala State Housing Eoard, 
Trivmdrum. 

S r i  R,V.Krishnan, Junior Engineer, Kerala S t n t e  Housing Board, 
Trivandrum. 
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Engineering College, Trivandrum. 

S r i  X, Nngabhushanam, Bead, Civil Bzqineering Division, Electro- 
nios C o r p o r f i t  ion of  India, L i m i t e d ,  Chorlappally, Hyderabad 40. 

S r i .  S,R.c.vikumsren Nair, Technical h a s i s t a n t ,  Encos Consfrudtion 
Division, Trivmdrum. 

1 3 ,  Sri 7'.iC.:-:i.trc, Engineering Asst-:taut, TOM Engineering Department, 
H indus5ail C l?c?. L i m i t e d ,  Roul,k,, d.d 1 .  

Id. S r i  N . K .  Sharma, Architect ,  HicJustrsn S tee1 Limited, Durgapur, 
V e s t  Bengal 

1 5 ,  S r i  Subratn Xoy, Civil Engineer, I n d i a n  Iron and S t e e l  Co,  L i m i t e d ,  
Purnpu r ,  T o s t  Dengal. 

16, S r i  B.'.'. 3landedknr, Senior Design Engineer (Arch.) Dhilni Steel Plant ,  
Ehilai, H.P. 

17. S ri  H.Bandyopadhyay, Divi s i o ~ l  Engineer ( ~ e s i g n )  Hindustan Steel L i m i t e ? ,  
Al loy Stoel F r o  j e c t ,  Durgcpur, ?cs2, Bengal. 

18. Sri S.M. i a t e l ,  Architect  and Civil Engineer, J y o t i  Limited, Earoda, 

19. Sri I.F. Petel, Manager, Civil Engineering Department, Alembic Chemical 
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20.. S r i  K .  3urushothaman, Civil Engineer, Chitralekha F i l m  S t u d i o ,  
Ankulam, Tr ivendrum. .. 

21. Sri E.S,Jagdirh, Lecturer,  Civil sngineering Department, I n d i m  
Institute of Science,  Bangalore. 

22, Sri  R . J ,  Tharakan, . F r i v n t e  Arohitect ,  hl leppey District, Keral?, 

23. S*i Mcni George, Privet e Architect, Trivandrum. 

24.. Sri Ja i  San, Private  Architect ,  Snlcutta.  

25,  6ri G, 3. Diwakara P r a b s r s .  Irivc,te A r c h i t e c t ,  Martandam, T a m i l  Ncdu. 

26. S r i  F.G, Varghese, 3rivate Architect,  Cochin, 
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-WEK. 1 

Tuesday 1 7 t h  

9.30 a.m. I n t roduc to . ry  s e s s i o n  B.J.S. Spence 

1 1  .OO a ,  rn. " T r e n d s  i n  t l ie  ' I n d i a n  economy 
hav ing  i m p l i c c t i o n s  f o r  b u i l d -  
ing a c t i v i t y t '  K.N: R a j  

Economic  background l e c t u r e  1 .  K.S. P a r i k h  

Group Di sbuss j  on  

9,30 a . m .  The ~xyer?,  Committee Repor t  ) 

1 1  .OO a.m. 
1 .  Approach 
2. O b i e c t i o n s  / o b s t a c l e s  

2.30 p.m.  Economic background l e c t u r e  2. 

4.,00 p.m. Group D i s c u s s i o n  

5 ,30  V i s i t  t o  Centre B u i l d i n g s  

9.30 a.m. P r a c t i c a l  P . lanning  e x e r c i s e  

11.00 a.m. Nodern c o n s t , r u c t i o n  methods - 
an a ~ c h i t e t t ' s  v i e w  

2:30 .p,m. Economic background l e c t u r e  3 .  

4.00 p.m. Survey: ! I .n t roduct ior i  and f i r s t  
v i s i t  

F r i d a y  20 th  

9.30 a . m .  Economic baclrground 1cc tu r . e  4. 

11.00 a.m. Group and g e n e r a l  d i s c u s s i o n  

2.30 p.m. Zconomic bncliground l e c t u r e  5 .  

4.00 p.m. Survey: Second v i s i t  

Sa tu rday  21 s t  

9.30 a,m. V i s i t  +o h y o l n  Schoo l  E u i l d i n g s  

2.30 p . m .  .Survey:  P r e s e n t a t i o n  o f  r e p o r t s  

5.30 p.m. Fane l  d i s c u s s i o n  t lWhat t  s lrrong w i t h  
o u r  b u i l d i n g  "? Chairman, 
D r .  P.K. Gopa lc~kr i shnan ,  Member- 
S e c r e t a r y ,  S t a t e  F l n n n i n g  Board 

K.S. Parikh, L.W.Baker 
K. C. Alexander 

K.S.  P a r i k h  

L.T:r.Baker 

, L  .!':.. Eaker  

K.S .  P E r i k h  

Q.J.S.Spence, M.D.L<ye ln?~  

R.'J.'S . s p e n c e ,  K,P.1<:1:1..:-.1: 

B. J .S . S pence , M.D. ?Jalmxp. 

L.7;T.Bslrer 

R.J.S. Spence ,  f.1.D .N:,!.:,--.% ,- ' 

8.00 p.m. . S p e c i a l  dinner 



~ m J x  '2 

Monday 23rd 

9.30 a.m. Technical l ec ture :  l lrickwork I ~ . ! . t . ~aker j  

11.00 a.m. Tour t o  bcal  b u i l d i n g s  
2.00 p.m. .'?isit to one-lskh houses sites L*w*Baker! R, J,S . Spence 

4.30 p.m. Technical lecture: Brickwork I1 L . V. ~ a k e r l  

Tuesday 23th 

7.fi0 a.m. B r i c h o r l ~  - practical  exercise  1. L. B. Baker 

10.00 a . m .  Lecture:  " ~ u i l d i n ~  Materials 
Resources - a Case study o f  'Kerala" K.:C.'Alexanddr 

12.00 a .m.  Technical  lecture "Design of load- 
beoping brick worlrtl , . k.~adhavan 

2.30 a.m. P r a c t i c a l  d.e.skgn"ixe~cis'e in load-. . 
b ehring b;rickwo:yk . K. Madhavan' 

IJQdnesdsy 25 th.. 

7.0.0 a.m. 'Brick work - , prac t i ca l  exercise 2 L . If. Bpker 
;\: ' 

.' . 
10.00 a . m .  ~'edtu're: "Use of tims'er i n  building L.'I:'.Daker 

12.00 a.m. Technical l ec ture:  " Design of 
slab roofs It K. Madhsvan . . 

2.30 p.m. T + n c t i  cnl d e s i g n  oxercf ss in s l a b  :'K:' Madhnvari 
r o o f s  K.:C .A1 exanddr 

Thursday 26th 

7.'00 a.in. Srickworlc - pract,i.,cal .exercise 3 .  
. . 

10.00 a . m .  Technical lecture:  ''Design for  K.Madhaxan 
c l i m a t e "  : ' 

12.00 a.m. ?rsct ica l  fiesign exeI'cise in 
climatic d e s i g n  

, 2.30 p.m. Design exercise ( con%&.) 

7.00 a.m. Ericlrwork - practical .exerc$se.' 4. L . B. Bpke.r 

10.00 a.m.. Tour 'of loca l  b u i l d i n g s  L.!J.Bakor . . 

2.00 p.m.. 
. . visit t o  Poonthurn, f iihing vil lage 

&erne L,V.Baker 

Sntur4ag 28th 
. . 

9.30 A.m. Technicnl lecture: floor finishes L.!:. riakor 

11 .Of'; n.m. I'rn.ct icql: d.esi&n exercises ( ~omple- R, J,S . Spence 
tion) 

4.00 p.m. Visit to U l l o o r .  Housing F o a ~ d  site; Sri V . j L .  ~hi&~.ipose 



WEEK 3 

Monday 30 th  

9.30 n.m. 

A l l  d a y  v i s i t  t o  PLdmanabhapuram 
F a l a c e ,  K a n y a k u m ~ r i  

T e c h n i c a l  1ec . ture :  Dra inage ,  Water 
s u p r l y ,  e l e c t r i c i t y  

I ' r a c t i c a l  p l a n n i n g  a n d  d e s i g n  e x e r c i s e  

L e c t u r e  "Expe r i ences  w i th  low-cost 
housing,  t e  chnologyll 

L. W. Baker ,  
R.J.S .Spence 

S r i  V.A.Phi l l ipose  

Tuesday 1 s t  

9.30 a . m .  A c a s e  s t u d y  of low-cost hous ing  t h e  R. J.S.Spence 
one l n k h  houses  scheme M.D. Nalapnt  

V i s i t o r s :  S r i  M.Varghese 
Smt, S . Gopalnn 

2.00 p.m. P r a c t i c a l  p l a n n i n g  -' des-ign e x e r c i s e  ( ,contd , )  

Vedaesday 2nd. 

9.30 -a.rr,. F i l l e r  slab - c a s t i n g  d e m o n s t r a t i o n  ~ . ~ . ~ a k e r  

11.00 a . m .  P r a c t i c n l  p l a n n i n g  and d e s i g n  e x e r c i s e  ( contd.)  

2.30 p.m. -d o- ( comple t e )  

4.30 p.m. 2 r, s e n t a t i o n  and ev : l l un t ion  of p l a n n i n g  
e x e r c i s e s  L.!'.Baker 

6.30 p,.m. S p e c i a l  e n t  e r t ~ i n m a n t  and d i n n e r  

Thursday 3 rd  
* 

9.30 a.m. S t r a t , e g i e s  f o r  chenge - 1 

1 i . 00  a.m. S t r a t e g i e s  f o r  change - 2 

2.00 p.m. Group d i s c u s s i o n  

4.00 p.m. Genera l  d i s c u s s i o n  

F r i d a y  4 t h  , 

9.30.a.m. A l t e r n a t i v e  tec2inology 

11.00 p.m. Group d i s c u s s i o n  

2-90 p . m .  Group r e p o r t s  1 

8.00 p.m. S p e c i a l  d i n n e r  

Stn  rdny  5 t h  

9.30 a.m. Group r e p o r t s  2 

11.00 a.m. Course e v a l u a t i o n  

12.00 noon C losu re  

Sri M. Ramaswamy , I y e r  

S r i  D. ~ m b r o s e  

P r o f  ,AKN Reddy 
fi .J.S. Spence  

~ , ~ . S . S ' ~ e n c e ,  
L.T. Baker  
K.  c . h l exande r  

* I n  t h 8  evenf,this:lprograrnme was c a n c e l l e d  owing t o  t h e  sudden 
u n a v a i l a b i l i t y  of i t s  mcin s p e a k e r s ,  A v i s i t  t o  t h e  Trivandrum ~ n ~ i n e e k i n g  
Co l l ege ,  t o  s c e  work on low-cost c o n s t r u c t i o n  t echn iques  being c a r r i e d  o u t  
t h e r e ,  was s u b s t i t u t e d .  



Course Leaders and S t r b f  f 

,Sri L.'.;.Ecker is r. private a r c h i t e c t  find bui lder  in 'Privctndrum. 
He is nn arch i - t ec t ,  and Assoc ia te  F e l l o w  of the Cent re  for Develop- 
ment St,ctlics. ~e -ms a member of t,he Xernla  Government Expert Commit tee  
on C o s t  Reduction i a ~ i l i i d i n ~  Construction. 

. . S r k h  is P r o f e s s o r ,  F l a n n i n g  U f i i t  r,t t h e  lnd ihn  Statistical 
f nstitute . Au"i,or o f sevsrnl books on uconomi cs and' planning; :. 
he was . .Chnirmnn of the Expert Committee.  

S r i  K,Hadhavan is f i  S tructurnl engineer, and. Director  df Hydro- 
Civil Designs, C e n t r ~ l  Uater Commission, New Delhi. He was Q member 
of the Expert C o m m i t t e e ,  

S r i  K.C.Clexnnder is 'a sfrircturnl engineer ,  and at present Regional 
Emginoer, Cochin, for tho Kernla S t a t e  Housing Board. bcen t ly~ .appo in ted  
S p e c i a l  O f f i c e r  of the  P u b l i c  !?orlrs Depnrtment f o r  development and ctxpcri- 
mental work. . h member of the Expert C o m m i t t e e .  . 

Dr, Robin Spence is rt viqi ti ng P e 1 . l ~ ~  .?f ' the.  ' ~ent'rc far ~ o v e l o ~ m o n t  
Studies. A Civil Engineer, h e  was f o . ' ~ ' & e r l ~  Research Off icer ,  for tho 
Intermediate Technology Developmdnt Group,. in  ond don:-. Recently appo in ted  
Ledturer i n  drchitec tqre at ~an'b'r3d~e -University. 

Dr. K;E. Rai is n . l r a . d ~ n k . - ~ e c b n o m i s t ,  ,znd F c l  low of the '  Centre for 
Development Studi s s  ., 

. . . . 
S ri. K. ~ i ~ i r n n i n ,  apd 6 ri:; N.D. N a l  i apc t  'ara' '!.esearch ljsso c i n t  es of t h e  . . 
Ceptrt! 'f or'''JIev'kiopment Stu- l . i es ,  ' 

Vis i tors :  

.rS,.Mathew .Varg:h c3.e i s  Chi.ef .'rowii' P i a n z i n g  O f  f'i c o r  f o r  Xer'hla St!:te. M e  
Ls. a e s p c n s i ~ e  Par t h e  darir(n% us'ed for th  e one l.kh h o u s e s ~ ~ c h r a o  . 

. . 
3 r i  V . A .  Phillipos e is fo rmsrly chief ! i n ~ i n e e r  of  t l i b  '1bu m1 Housinc. 
Fring,,.,keraln B t c t e .  H e  i's i ~ d ~ , . ~ ,  private coitsultnnt and builder, speci:t- 
l i s i i g  in, low-cost . 'builclin~s" hnd materials. . . 

,S'mbt'; S. Gopolsn j.s pi s t r : i c t  C n l . l e o t o s  f i r  ~rivandrurn. She was rosyor:si'.lc 
f b r  one. o f  t,h.ermdst . succeasf?ul . hrecss of 'impidmen tat ion o f  the one-lnkh haxses' 

~:s~bernc<. . 
4 ' -  

.~ .&i  N.I\I.Govind.an Xisir is Minis t o r :  for ~erwe;; and ' ~ l e c t r i c i t ~ ,  T(e ,r . . l~  St..:%@. 
'.As ,Mini?.$er to spon i ib l i !  f o r  houaing,  ho t u o k  the in. it intivc. .  fs . launchiw! . 
.the one-lekh houses scheme. 

. . 
.'S.ri;.~. iimd.ro$e . $ s  ~ h . i ; e f  i~n:~int:~r;..&ildin~s, Y u b l i c  Works T?@.partment, 
Madras, nnd' lir:'~' be.& respons i l , l o  f o r  n number o f  in i t ia t ives  in c u s t  roduc t iu  

I ; '  

Sri M. Itnrnaswamy Iyer is ~ e n i o i ' . h r c h i t e c t ,  ubl ic yorks - ~ e p r t n e n , t ,  
i.~rivdnrlrui .%dd "is nc t i v ~ l y  co nccrned ~+:i.th local . low-cost housing schemes. 

,?ro.fessor .A,X.N.. .Ready" is ~ ' r o f . e s s o ~  'BP Xlectrochemistry a t  the I nCinn 
,.1'68t'tut,c of Sci.cnce, Enngalore. H a  is, Convenor 0.f t h e  Cell'.fox'd-ppli- 
,f!f&t.ion o f  Science  and Technology. to. 1Zu'rhf. iirocts (~STR~)  of t h e  I n s t i t u t e .  

. ' inp . ,$q . n n j & ' s a ~ ~ . i i ~ .  ke ,Ff l lpy , o f  th e .;(!,e.vt.ie: f o r . . . ~ e ~ e i o ~ r n e n t  Studies. 



7 .  Tapers e t c .  yubl i shed  elsewhere 

Daker, L.Y. "Cementlessnessl:, .Hindus.l;'m Tiyes, .November -4th, 1971 

I3;nke.q L.l!. J'DO& bo ili!inp; cost kedukt idh lnecn sbc 'r i f i ce  :of qunlity 
.Symposium of' Cost-r'e iiuciion f;e.chniqu'es in building cow 
s t r u c t . i o n ,  .M?:rch 22, 1975.; lle&r.tment of Technical 
Educzt ion, Trivandrum. 

S pepce;,:: 2:~..8,S .. i'The Scope f o r  Mnnbf.rzcturr! of limerpozzolann ccmen t i n  
IEerala~', . Syrn~os ium of 'Cost-reduction techniques i n  build*. 
$ng Construction,  .Mcrch 22, 1975, Department of Technical 
~ d u  &ti t ion,  Triuend rum. 

Reddy, 2 , R . N .  "An alteron t i v e  pattern of growth'", excerpt from ''Is 
Ind ian  Science Truly Inl.ianI1?, aence.,Tod.ay,.J<rnuary 1971 

S,churnacher,E. Fi 8 B 6 0 ~ i n l  axi6 economic' probl oms ' ~ n l l  ing fo'r ;development of 
. . .. Tnte'rmediate Technology1', f r o m  Small is B e a u t i f u l ,  

Elond  ' a d  l?uggs, ' i973.  

Coereh, C h ~ r k  .M,'*Housi~ng: Space as * reserve, T i m e s  .of 1nili.h. 
i .  

. . 

G.ovornment of 3';.ern;la1, orminc e Agpro~..ch ' t o  C o s t  Reductiop .i.n P.u i l? in~  
.Cohstructiorx, 'J3kp;ert- ~ommitte'e  Report, January 19 74 

unit&$' ~ r ? . t i o n s ,  excerpts f r o m  Cl *mats;. cnd House Des ign ,  Un i t ed  IL'c.t.i o m ,  1971 

ICoenigsburgor . . 0, ,and ..Lynn 12. ,.! ex,cerpt from. '  .. . R'oD'~ in  t h e  I?arm.H,umid Tropics 
' Archi te ctural f . s s i e i a t i o n ,  'London, 1964. 

Mnterologiccil  Surtcy o f  Ind ia ,  e x c e r p t s  from ~ l i tnn to l cp i c  b l i  T g - b l ~ g  of 
Observntion in India, 1931-1960. 

. . 
2.  I?zpers,'  note i .  e t  c. not else:ihere,. (available from. Ccn tre f o r  
Devei opment S.2uc1i es) 

Spenc.e, R.J .S-. , "and !Can nan, 1.I.T'. " S  bc'izl Cost Fen sf it., analysis ,and cl:cics 
of tcchndloRy i n  buil i l ing constructiont', June ' 1975, 

Mailhavan 'K. - " I m p d  ct of de+i?lAI;rnents in' $ t r u c t y r i l  researth :mi? analysis 
. i,n housingqf,  J u n e  1 975 .  

A.2 cx&&er; K.G "13iii l d i  ng nra 5eri::ls resources and. requirements o f 
f n d i a  w i t h  S p e c i ~ l  reference ,,tq,:Ke::3l.ti!",. J-une...i975. 

Kctlagnt M.D., "Ths one-lahh houses scheme", Mcrch 1975; 

SpexicoL.J'.S.  . ' IAno tc?  o n y i e l d ' l i n e  d e s i g n o f . f i l l e r  s '%abstl , 'Junc 1977. 

3 .  Lnformation, exorc i. ses c t ~ c .  

Course rcqrnmme 
Course leaders znt.! visitors 
L i s t  of pcrticipants 
Questiohnai r e  f o r  pnrtic ipunts  
Inventory of ' rosoui-ces c.nh cc nst rr;i n t s  on bui lding t'echnology 
Course evc1ur;tian q u e s t i  onr~aire 



APPENDIX 3 

P a r t i c i p a n t s '  E v c l u n t i o n  o f  C o u r s e  

Minp;: 

( a )  Q u n l i t y  o f  p r e s e n t ~ ~ t . i o n ,  e t c .  

( b )  U s e f u l n e s s ,  
t h e  

of t h e  c c u r s e  cs n whcle,;.nd t h e  d i f f e r p n t  p a r t s  o f  t h e  c o u r s e  a n d l r a t e  
them a c c o r d i n g  t o  t h e  f o l l o w i n g  s c c l e s .  

Q u a l i t y :  
A 

~ x c e ' l  l e n t  
P 

Good 
C 

M o d i a c r e  

'use- fu lness :  Very vnlur .b le  V a l u a b l e  Somc u s e  P o i n t l e s s  

The numhers o f  e v n 1 u : ~ t i o n s  i n  e a c h  c a t e g o r y  a r e  shown i n  the t a b l e .  

A " s c o r e "  f o r  e a c h  p a r t  o f  t h e  c o u r s e  has b e e n  cn1c : l l a ted  by t a k i n g  X=+l 

I! = 0 ,  C = -1, D= - 2. 

Detai lec!  Cri t i s i s m  of Course:  

P r - r t i c i p n n t u  were csked  wHett:cl- t h e  c o u r s e  s h o u l d  have been l o n g e r  

o r  s h o r t e r ,  whnt t!ley would huve w a n t e d  t o  spenC l o n g e r  o n  o r i n c l u d e ,  what 

t h e y  woulcl have w a n t e d  t o  s j e n d  l e s s  time on ,  o r  l e r v e  o u t ,  w h e t h e r  t h e y  would 

hcvc p r e f c r r c d  cl w i c e r  s e l e c t i o n  oi' v i e w p o i n t s  on c o s t  r e d u c t i o n  t e c h n o l o g y ,  

ant1 whnt  of h e r  ch::w;cs i n  c k u r s  e s t r u c t u r e  o r  c o n t e n t  t h e y  would ;:r opose.  

O f  27 p n r t i ~ i ; ~ ~ n t s ,  9 waul6 hn.ve ,.,. . pref,e-crcc!, a. s h o r t .  couis.e. ,  - 3.. a ,l ont:er 

c o u r s e .  

Tho t o p i c s  t h e y  1mn.ted t c  spent! l c s s  t i m e -  o n  o r  l c n v e  o u t  i n c l u d e d  
I 

t h e  s u r v e y ,  t h e  p r s c t i c e l  p l a n n i n g  e x e r c i s e ,  t h e  economic background l e c t u r e s  

( a  g e n e r a 2 1  xlomnent was t ? m t  t h e y  c o c l d  be  ~ o m ~ r u s s e d )  , r ~ n d  " u n n e c e s s n r y  

spezches" .  Therc  w a s  2 w i 8 c  r-ingc o f  s u g g e s t i o n s  a b o u t  w h a t  s h o u l d  he g i v e n  

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

" t e c h n i c n l  m a t t e r s 1 l ,  c h a r ?  c t e r i s t i c s  o f  build in^ materials ,  s t r u c t u r e s ,  

p r e f a b r i c n t e d  c o n s t r u c t i . o n ,  q u o 1 1 . t ~  c o n t r o l ,  l n b o u r  mancgment, r e s  enrch  o f  

(TI t I  e t c .  b u i l d i n g  m c t e r i a l s ,  p r o c e s s e s ,  v e n t i l a t i o n ,  p h i l o s o p h y  of  s t r u -  
, ,. 

ctural ' f o r m ,  d e s i g n ,  s t o n e k r k ,  a c o m p l e t e  ~ e s i ~ n / c c i n s t r u c t i o n  p r o j e c t ,  

f oun611- t i cns  i n  e x p a n s i v e  s c i l s ,  "ney  t e c h n o l o g y " .  

S n  l e s s  tilm 23 o f t h e  p r t i c i p o n t s  woulZ ilnve ~ e f e r r e d  a w i d e r  s e l c h  

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



i ' r - r t i c iyr tn ts '  ra*inn of d i f f e r e n t  p c r t s  c ~ f  
t h e  c o u r s e  

(In t h e  Table 3 s c o r e  f o r  ecch  p n r t  c f  t h e  
cou r se  h s s  been ce.l.culnted by  tak ing  

3=+1, E=O., -1, D=-2) 

USEFULNESS 

A a c D scorn 

C r u r s e  as  a whole 10 15 2 C +8 

Ecunomic beckgrounc? l e c t u r e s  10 1 1  5 1 +3 

L e c t u r e s  on br ickwork ,  t i ~ b e r  13 13 1 - s12 
e t c .  

L e c t u r e s / e x e r c i s e s  o n  s t r u c t u -  9 10 8 - +1 
ral r!csigns 

L e c t u r e s / e x e r d i s e s  cn c l i m t i c  12 1 1  4 - +8 
( l e s i g n  

2 r L L c t i c a l  p lnnning  e x e r c i s e  4 1 1  10 2 -10 

Morning l)rickwo r!c sessions 1 8  2 - +5 
V i s i t s  t o  ' ) u i l ~ ' i n g s  1 5  10 2 - +13 

Survey  3 1 1  1 0  3 -13 

~ e s s i o n / v i s i t  to one-la,kh& 7 12 3 - -1 
hou s i ng 

: ' c r t ic ipcn+,s  wore nslreZ whe+,her t h e y  were g e n e r ? l l y  s a t i s f i e d  or 

d i s s u t i s f  i ed w i t h  the domes-t i c +  mo,ncgement an? t h e  c l lurse  orgtr n i s a t i o n  d 
1 

r d n ; i n i s t m . t i ~ u  r.nC t c  give J e t n i l e d  c r i t i c i s m .  General  e a t i s f ~ ~ c t i o n  on 

- t h  c o u n t s  w a s  a l m o s t  u n i v e r s a l  ly expres sed ,  2nd v e r y  few d e t n . i l e d  c r i s  

E!!!a 
n P c 

- 9  17 -, 

1 1  14 1 

10 16 - 
4 10 10 

11 9 1 

4 18 4 

8 18 1 

1 2  11 2 

3 13 6 

4 18 2 

1.1 t e r m  t ive t e chnc l9gy  s e s s i o n  14 1 1  2 - +12 

V i s i t  t o  engi .neer i  ng co ll el: c 5 1 5  5 2 -4 

v e r e  made. 

13 10 2 

3 1 S 1 

J ~ e n r n i n i ~ s  from t h e  Ccurse:  

a r t i c j . y h n t i  we-  e nskcrl uh.?-t were t h e  m c j o r  t h i n g s  t h e y  hnd  1 c 

. F r c , t ~  tlie c o u r s e .  This provoke$ :. wii.!e v:~,ric-?,y of r e s p o n s e s ,  scme ol 

' .yo q! .c tcd  below: 



"A range of information :.Fotrt; rnnkerinl ,~  ond processes relevant 
.t? b u i l a i n g  cons triia ti.on; '. ~ c o n o r n i d  implications o f  housing 
problem. 1 1 o u s i n ~  ' ! ccndi . t ions  i'n 'Kerala; r o s s . i b i l i t i e s  'of 4'/2-" 
b r i  & wa3 1s and.. foU.er! p1zt.e r i - o f i n g  forms .  7 o s s i t i l i t i e s  o f  mud 
block construction", 

I '  

l i ~ o  ltskques'titin - ljhy it' iA1.required,  how much is req,uired? I s  
there  an s l t e r n i : . t i ~ e  v i ~ y  '%u K t t  ack $ 1 ~  j~roblem? To go to mcrket 
and do. market survey 'a'nd f i n d  out t h e  behnviour of materials. Use 
of t r ' a d i t i o m l  i?echnology' in modern contoxt and conservati on of 
resdurcos for wicler uses." . . . . 

A .  

"To have o, netr'rzppror?ch to use  & . t h e  fullest extent o f  t echno logy ,  
uses  o f  a.vaiJr:!,l e locz l  m u t e y i a l  s , 11,vo idin!;. scarce m a t  eria 1, use s 
of more l abou r  (unskillerE, e t c . )  f r h m  s d s l  p o i n t  o f  view nnd t o  
have i n t e r d i s  ciplinlzly apgr !:&ch ( irnploment i n g  of Eco.nomic s ,  Sin t i s t i  cs, 
e t q . )  +.a reduce t h e  c o s t  of a projec t . l l  

were m.n.t:!,e aware 'i?,bo ut how' wo are! t1 

"I have l e a r n t  to. thi:ak .S;n:.Serms o f  ~ ( h p t i n g  n l t ernb%iv~!  te chno- 
logy  to su3.t t h e  Condi.ti ons, s o c i c ~ 2 ,  cl.imotic and f inancial ,  of my 
~ ~ [ L c o .  " 

"I learnt tc ec.;namise o n  cons - t ruc t iono l  activity t o  some e x t e n t  
like "ndol>t i ne one si ded plnstexed 4'/2" brick :.ml Is, fi llsr s l a b  
constru.ct ion.  ~bcicl cast b::r lef i t  c n a l y s i s ,  ::nh c l i m a t e  planning 
ere v e r v  usdfu l ;  Very much i~npre ssod w i t h  Mr.Enkcrr s c o n s t r u c t i o n  
technique espec ih l  ly h i s  own house' ?in2 t b c  house at hzhagippnndipl;rarn, 

."Tfie n e c e s s i t y  of. cost.. reiluct'ion in c o n s t r v c t i o n  u c t t v i t i  es is 
th'e importan% t h i n g  I: s.t.i~.!iod: and I s'&cured enough courage .to 
impl.ernent such t h i n g s  in 'n~y future work by see ing tho speci8ene.  
The st rdy o f  c l in :~ - t , i c  cr-nflf t i a n g  qncl resources are  very much useful  
l e s s o n s .  ""  

"~nrious: ways in whicb. c o s t  u . P  c o n s t r u c t i o n  can be sbduced - Piz. . 
by taking i n t o  cP:ns i . d e r n t i o n  amsll th ings  which ~ltimately Bmount 

' t o  c r l l l o g s l  sun. And t h n t - u s e . .  o f  a bit of common sense  i s  essnntii).l-  
bos i.r.!es fo:l'lowing e s  tnb.1 i s h  ed n o r m  . " 

. . .  
" T ~ E  most impor tan .% Prtctor. in at tenCl ing  $his c6urso' was P e b l i s a -  , 

t i o n  hnd' changing one's. inherent  atDitu2es and approaches which when 
compared in the 1 i p  kt of t h e  n o t  i onul  ' ~ e r s p e  ct ive-  one f i n d s  e x t m e l y  
se l f - centrod . :  -'One: was nwarp that t h e  rne;jcrity of  our. people were 
mar nnd scme $el ow the p o - ~ e r t y  l . i n e ,  howeve r one always tended 
.to i g n o r b  o r '  forget. such situation. On& nttenci ing t h f s  course  one 
waa confkonted"wj.i;h 11~rixc.d t r u t h s  und s tc -bis t ics .  This. w i l l  deffini- 
teiy in€ l u e n c e  onet s q ;p rnnch  to 8 e s i g n  Lnd c ~ n s t r u c t i o n .  The 
imyortnnce of . c o s t  reduction in terms of bt?i ld ing  was t h e  m o s t  
signif icnnt f n c t o r  that one rehl'ised, nnd ways nnd means of imple- 
m e n t a t i o n  of t h i s  c o s t  red11 c t i  on %hrough 'an adaptive building 
technology.  



"Thrxt t h e  very low c o s t s  kchievccl b y  Z-?-ker cre very  much the  result of 
npplic~tion c f  c o m o n , s e n s e  hnd,imi?.qination, c ? s . w e l l  a s  of a vergl u n u s u a l  
( p e r s o n  and) ormngernent. A very r igorous  evalur,tion system noeds, t o  
be  d e v c l o y c ~ ~  to look at how c o s t  roduct i cn  and 'performance improvement; can 
be achievc!d - b u t  a 1 . s ~  t o  unders t~ :od  fully where bnke.r1 s achievements, 
( qucn ti t a t i v e l y 3 -  l i e ,  At t h e  moment tki re i s  unf ortunstely  uriindor'med 
cnmycrison cf h i s  work with conventional. nrrangem6nts. One o f  cours,.e i s  
promoted t o  real i s c  t h a t  "oo nventi onal zrrangements" are  very veu-beful 
kntcer's initintive i s  a very valnc!)le 1en.2". 

"The course  itself - and meeting others i n  b u i l d i n g  e t c .  suggeststhat 
the idea o f  l 'cost-consciousnes's" is  v e r y  i m p o r t a n t  and saZly lncking. B U ~  

it needs to kc ernzh:~sized t h a t  buildinc techno log^ :$s n'ot the onlj area 
of potentinl c h ~ n g e ,  nor is -- reduct ion  t h e  only $ossfhility - improvement; 

. . i n  perforrnr?.nce (eg.  by multiple use o f  syGces - . . i . . e .  .program) is e sua l l y  

s i g n i f  i c s n t  . 'I 
't?.iho need f o r  plcnning . .for, y o o r .  The n i l l ' i o n s  o f  poor whot s problems are  

l '~ f ' t  t o  themselves n r e  &h\a2ht  to rr.i%ice. The avoid.p,ble wnstes, t h e  inade- 
cluflay of cocles . of g n  c t iue , .  t h e .  .in'Y;&ff erence o f  present needs o f  public  
i n  the A k e  o f  vestdrn techno logy  cnd i t s  F o o r  a.:.nptut ions ctre revealed.  

The need for  re-thinking i n  t h e  present ccntehf of  austerity measures, 
e cosogy ,  nnd 'environmental problems. Tho need f0.r deVeloprnent of more rea- 
rrrch i n  the u t i l i z a t i o n  of indigeneous m p . t e r i n . 1 ~  i s  s t r e s s e d ,  rtnd rt V a s t  
f islds opened for e n t ~  rpris ing engineers. l1 

'"Sccia2-co st;.l?enefit a m  lysis r-nd t h e  climatic design nnd some introduction 
t o  t h e  economics nf !lousing rrro some o f  -the things .worth 1 cmrning. ?;he ren l  
c n n s t r u c t i c n  . o f  b r i c k  wo.rk timber. hns been cxh ih l  ted' .by Plr. Poker, h n ~ e  
c?.;enc.il .our eyes how t h e s e  t t r c  rnri.torfals can Si?. u s e f u l l y  p u t  into economical 
rjsn. rn. t).:is :Gspect 'the b c : n e f i t  of t h e  courstl .is ctkszing. " 

"1 mporta.nco o.? c c s +  ::onscic.\;sr.ce.:: :.% c-.wry 7 eve1 of  implementation of 
buildin[< p.rc.jects. " 

. . 
Other Com:?ents - 

F:-~rt;c:pants wore asked kbnut w 5 z t  ctfier cumnieats they uotild l i k e  tonlake 
s1:nu-t the course; Some o f  these  comments ari?: quoted below: 

"Course c c n t e n t  inc.ludin;; cluri:.%ian o f  tho ccurse sho111d h c  s u i t a b l y  modi- 
f ict? t o  P i - t  t h e  requixen!ont of garticiprztii of di'fferknt l e v e l .  For 
axample - fo? sen ior  : i e r ~ o n n e l '  - c'olrrso should he shorter d u r n t i o n  mainly 
t : r  give n new S i r e c t i o n  in t h e i r  apyrozch to 'decisian making o.nd each topic 
n e e d  n o t  b e  cover@$ i n  greater detnils w t e r e r : ~  f o r  junior personnel it should . . 
!.,e -of longer dux.-,tipn covsrinq: nl l technical-  dspects o f  each t o p i c i 1 .  

. .. 
"1 nster-i!.: 6f res'trict iv to -the l o w  c o s t  hou.4iilg, some t i m e  coulc? h d  been 
sp:rrerl for t h e  reduc ti, on of c o s t  . . i n  m u l t l s ~ o r e ~  . c?ns truc t ion  e t c . "  

"You shorllr?' org:..niee such course f o r  t h e  jsol . i t i .c i f ins  nl .so' to  stress t h e  
ir.!:::or tance ?.nC vnstncss  of ~ r n  blems with stress. o n  the  oconornic . background ., . 

"Ex.i..ension of .ti:is course - by Ceveloping - in~formni. ' i~n c b ~ A n e l s ,  c o l l e c t i o n  
otc. - shoul? ';e ,cttgrcp<.ed. ;.n j. nvr:ntory of  regions1 resource  material, tech- 
:~i<;ues and t e c b n o l o ~ r i c s  pztt erns  - would be very vn lcr y~ble .  " 



"Lastly I wish to odd t h a t  t h c  implamenfa~tian o f  change does n o t  erld w i t h  
hhia  course .  Ch::nge is of continuous Trocess. Ry a t t u n d i n g  t h i s  course 
ithe mechanism c;tchnnge in one's system hcs been s e t  into motion. It i s  
rmportant that this is rn::tntnineC and one does n o t  g o  back to the l eve l  
bf.atagnation. To enable t h i s  3. f e e l  that there should b e  a f o l l o w  up o n  
this course.  Fsr t i c ipc tn t s  should b e  'given access  to inforrncttion in t h e  
F p  o f  technical  data  and .economic data. i eriod of retrospection o f  exa- 
Yine onefs actions over a period of -hime and evaluate onef s work i s  a l so  
Importnnt. 

.n'Phe participants s h o ~ l d  have include:?. more ~ t u ~ e n t s  ' . It ?mu16 have 
e e n  mor,e p i o f i t a b l e  to have inc luded lnrger number o f  s t u d e n t  because 
.%hey in future would f o r m  the Zecision mffiking group and t o  make them rea- 
' lfse t h e  implication of adopting such techniques wouldsubsequently h e l p  i n  
Changing the system as a whole." . . 

%is type of cclurse is very necessary fa change ideas and views of engineers, 
'epd -architects. It helps them 5n many ways." 

715 minutes t ima  t o  explain ant! present a psper  prepared- 'by par t i c i p . n t s  ' 
regcrding t h e i r  exper3.ence' r?n l o w  c o s t  techniques i n  t h e i r  own area so  t83.n?: 
we could have more informt ion. It 

71 Some preeentctiqns were not very coherent rmd t~ . se fu l .  Cov.ldnvo id  t l ~ e s e  :?:: 

eelecting personnel who not' only know, but also czn present what they k m ~ r  
reasonably w e l l .  I wouli! stress  t h e  point  rep:,.rding such training to 
people at other levels of aclministrztion znd power i nclltdzng secretaries, 
Indusfries Department personnel an$. TCL3TXCIAhTS. To a t t r n c t  t h e  'I ~t , t , e r ,  
create the necessary background, so t k t  it becomes s must for ti!c;.m.'r 

"From thotPuhl ig  !.70rlrst q o i n t  a t  view, the only m y  to e f f e c t  eocnonly 
in  building construction is t o  hilvc! wider knowla3ge c;n' economy of Frctmd 
structures, Nulf i-sbreyed b u i l d i n g s ,  Building complexes like lnrgo f!.os :,.i. h i s ,  
Colleges, P.;cfcries, Etc. hechuse "Housing", ( espe c ih l l y  .the single-sto- 
reyed low-co st  houses) i s  hcnJled by o t h e r  -Es~aakf es l i k e .  Housing G o a d .  
This Problom was no t  f u l l y  d i scussud  e i t h e r  in t h e  Expart Commaee Report 
o r  d u r i n ~  t h e  Course conducted nown. 
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