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wHy adaptive building.technology?

The need to br1ng down the cost of constructlon of buildings in
India has recently been recelvlng a 1ot of attentlon, there seems to
be a general agreement that clients - whether private or Government -
are not gettlng their money s worth either in the guality or quantity
of what gets built for them. At the macro- economic level, investment
1n constructlon ‘now eats up one-third of the gross investment in the
economy; but a very Small proportlon of this gdes into housing, and
for the poor and those on low 1ncomes, there scems to be’ absolutely no

hope of ever obtaining decent accommodatlon.'

These problems are neither pecullar to Indla, nor are they entirely -
or perh&ps even pr1mar11y - ﬂelated to the type of technelogy used.
Yot, understandably, among:englneers cost reductlon tends to be seen
largely in techhicai.terms. There seem to be two o?poéiﬁg viewpoints

on how to -achieve it, -

On the one hand are thﬁse whd look for éosi—reduction'through mo derm-
sation along the lines of fhé ééhétruction industry in the richer coun-
_ tries. They helie§e ihnt_if ﬁhe level of tochﬁoiogy and technical trai-
4ning.iq India cou1d bo brqught up to that in wesﬁerﬁ'countries, modern
ponstructibn materiais made nvaiidbfﬁ, qﬁality.controi measures intro-
duced, advanced design fechniques used, and éife personnel trained to
work more efficiently  then o higher standard of construction at a
much lower cost would be possible.. . This ﬁay be described_as the

'imitative'epproach,

On the other hand are those who believe that the pursuit of western-
style modernisation is mistaken. They argue that western_technology is
inappropriate to the resource endowments - capital, 1ab6dr, raw materiels -
of India; +they point. to the fine achievements of India's traditional
moster-builde s in the,duy# before sophisticafed modern materials were
gvailable, or the Engineering Colleges set up. And they believe that
India should develop new construptionhpechnolqgies by adpatation from
this tradition, through applicetion of the new undérsiandihg of the
properties of materials und behaviour of buildings that is now ovailable.

This may be called the 'adaptive' approach.



. It is clear from a superficial look at recent construction in
Indlu, whatever type of buildingiis examlned that the imite<ive spprooch
has .dominated the thlnklng of 1ts englneers - and no doubt its clients
too = in recent times. The modern constructional materials - cement
end steel in particular - heve achieved such a hold that reinforced con-
crete frames are considered essential for any building over two sbries -

end mony smaller ones - and any building vhose wnlls are not plastercd

Both inside and out 1s con51dered unfinished or temporary. In the
' Englneerlng Colleges too, onth the tdaching. and Tresearch is modelled

“on that of equ1valcnt 1nst1tut10ns in the Western countries, and empha

sises the finer points of analysis and design in steel and concrete,

‘to' the exclusion of older meteriels such as brieks and lime,

&

Yet this dependence on the modern materials has'léd to ~ demond
for them vhich greatly- excdcds the capac1ty of tho 1ndustry‘t0 supply

them, and is one .of the mein underlyzng reasons for the shortoges, delays

and high costs which currently afflict building everywhere.

.Becnuse of this, the arguments for a new approach have reeently
been gaining sirength, ~nd arc increa31ng1y accented at the highest levels
"But so for, cxomples of ampllmentatlon of such an upproach are fou.
It requires considerable boldness to venture inilo expériments in buvild-

ing technologV which run counber to the cxperience of a generntion of

builders, and the 1n5t1tut10nn1 structure of the building preiession

severely restrlcts such 1n1t1ntJVea.

Some of tho.new Stote Housing Boards - faced wiﬁh the proalen of
building houscs which middk and 'ower income groups can afford - have

bl |

heguh to develop an innovhtive attltude.

Bui rerhaps the clearest and best—knoﬁn e;ample'of‘fhe'uso of o
building technology cerived from "adaptive® thinking is the work of
tire orchitect Laurie Baker in and around Trlvundrum, and the controversy,
Letweon the 'imitative' ond 'rdaptive! schools of thought has iNQreas =

ingly centered itsolf around hi‘wdrk.

Beckground to the Courgc

In 1972, Baker was «sked by the Government of Kerala to jein
en expert Committon whose tosk was, broadly, to look into the wrocedres

and techniques used by the Stote FQD, nnd recommend what changes in
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practice should he made in order to bring down building costs. The other
members of the Committee ‘were K.S.FParikh, Head of the Planning Unit of the
Indian Statistical Institute, (Chairman), K.Madhavan, Director of Hydro-
Civil Designs in the Central Vater rnd Fower Commission, and K.C.Alexander,
Regional Engineer for the Kerala State Housing Board at Cochin. The report
of the Committee, éntitled "Zerformance Approach to Cost Reduction in
Building Construction", was published in Januvary 1974, In its introduction,
the report st&tes.the cagse for a new avproach based on minimisdtion of use
of scarce mesources and of. the products of capitnl—intenéiée industry, and
grecter use of.labour. It argues that fhis apprecach must apply to all build-
'ing, not just té a special cotegory of low-cost construction. It mekes
detailed techniecal recommendations os to how this approach could be implemen-
ted in the context of Keranla; and concludes with some suggestions for insti-
tqtional and procedural changes-which would need to accompany the changes in
téchnology it proposes. On training its recommendations afé that:
(a) Training courses of four to eight weeks dvration for young engincers

to impart to them swareness of economic and social context of their
work nnd the potential for local materials should be conducted.

(b) Short~term special courses for senior persons will help in promoct-
- ing the idees in this report.

The report was accepted by tlhe Government of Kérnla, but at a semin-r
held at the Centre for Development Studies to launch the report, its recomuen-
dations wer. attacked on nunerous grounds by the Engineers of the Public Torks
Department who wouia be feépénsiblé for implement%ng.it, and scme of the
obstacles to its adoption became clearer. (See the reéport of the Seminar on
Cost Teduction in Building Construction, May 20/21', 1974, available in mimeo
from C.0.S. ) T |

The seminar further_emphasised the need for a process of reeducation
among building professionals, to.eipose them: to the economic realities under-
lying the need, for an alternative:approdch to technology, to aemonstrate
the existence of viable nlternatives, ana to give them some confidence in

making use of these alternatives.

As the Centre for Devélopment Studies hed been active in support
of the expert Committee's work, and its buildings were designed by Baler,

it was considered by the Government to be u« suitable place for training



prograymes for engineers ito take place nnd was ssked to organise them.
The Centre agreed to.organise en experimental three-week course in june
1975; the course was organised by o Visiting Fellow from the Intermediete
Technology Development Group of the United Kingdom, Dr. Rébin Spence,
_end the four members of the Keraln Government's Expert Committee agreed.

to act as instructors.

Objectives. 0f the Course

Thé major objective of the course aro§e directly from the recomflen-—
dﬁtions'O}'the Expert'Comnittee report. It wos to’ provide a reorientation
for engineers and archltects concerned w1th the ch01cp of technologg in
bulldlng, ‘o help them to- understand the n909531ty for an alternztive

'adaptive! approaph and o demonstrate. the practlcal fea31b111tV(ﬁ such
:'an.ﬁppromch, It wa.s ﬂeclded that the. course should be open, without
'ydisﬁiﬁdtion, to 111 w1th prof9351onal tra1n1ng in bu11d1ng, a2t whatever

'ﬁrésént‘levél_of respon51billty.

As tne course nppeared to be the first of its kind, certain cther
'objectives seemedhdesirdble.,fA single courge for less thon 30 pecple
‘could not in 1tsolf exp@ct to make much impaet on bulldlng practlcw but
i? it was euccessful " the coursa ﬂould become a model for further ot
courses of the same type olseéwhere, To make this poss1b1e teachxnvxnate—
rials werc, as far as possible, to-be duplicated for wide distribution
end & numBer of teachers f}om éngineering colleges we;é invited to parti-
cipate, so that some of ihe teachiﬁg mqtéiialiused Eould.bedam@'inc@rpora—

ted in due course into the gollegesf teaching syllebus.

'Itjwns also thought worthwhile to attompt to mompitor the terctions
of the particimnts, 40 get on indication of the effect of the courseon
their attitude to building technology. . Tﬁig would both help in improving
the course for éubgoﬁ@ént occassions,'nhd ?rovide 2 means of assessging
the problems that Vguid;nﬂéd.to be ovprpoﬁe by ‘individuals in different

typés of professional situantions ir ottempting to introduce a new spprotch.



Course Porticipents

Twenty six participants were selected for the course. O0f these
nine were from Government agencies, Public Works Departments and Hous-
ing Boards, two from Fublic Sector-Co-operatives; eight were from large
private or public-séc%of industries; two from engineering colleges;
and five from private architectural practice. By geographical origin,
.eleven were from Kefala, 8ixX were from the other three southern Stctes
of Tamil Nadu, Kafbhﬁaka, Andhre Pradesh, ond the rema2ining nine werc
from otber parts of India, incluting Rengal, Gujarst and Delhi.

By trnining, nine were @fchitécts aﬁd.sevehteén were engineers. The

full list of course participants is given as Appendix 1.

‘Structure and content of the Course

It is clear thet an ' ~daptive buiiding technology' is not defined
by a pearticular set of construction tecﬁniques. The ndpotive techno-
logy @wprofriﬂte for oné region and set of conditions may be quite di=
fferent from that for ahb?her. Phe cres from which the 26 course
participents wvere drqwn.cbﬂtains vost di fferehces both in climate ond
" materials, and further differences in technology will be demanded
for different types of building cond client. Thus, although the particular
set of {cchniques used by Zehor ~nd recnmmended by the'Keralﬁ Government
kxpert Committee for Kerela wes the.startingzpoini of the cdufse, r
course cencentrating p rivarily on thece techniques woqid prove of little
immediate relevonce to some of the purticipnnts. It was thereforo
felt tant an importani plnce in the course should be given to methods
of nnnlysing situr ticns, by which alternative techndiogieé could he
evalunted ..nd anprepri~tce. cholces mnde. Some study of the background,
the economic and social context, in whicﬁ building goes on was nlsoc
considcered essential for an understanding of the nécd for.a new'npproach.

A course with threc rather distinct elements therefore emerged:

1. FPirst of nll, aserfos of background lectrues, mostly concerned
with the economic situation, ond the choices whi ch must be made,
but c2lso covering the wnstefulness and inapproprinteness of much
of today's b .ilding technolagy and leading on to o presentition

of the approcch and recommendetions and of the Expert Committee

ceport.
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2. Secondly, » series of lectures on methods of analysis approprinte
to problems of low cost building: economic annlysis, introducing
the idees nnq methodolegy of social-cost henefit analysis as
applied to choice of buildiag technology; elématic enalynis,
methods of moving from site climatic date through to specific
recommendations for building design} and structural anelysis,
simple methods. of' making use of tho'results'of recent research
findings t6 optimise the size and reduce cost of roofing and

walling elements.

1 The “third “element of the course was concerncd with specific
‘construction technlques, w1th p@rtlculur emphasis on techniques
"with a broad adpatablllty, rtther than these appropricte %o porti-

culny locallsed condltlons;' x;QRWO;k ond u;e_of timber were dealt
“is 'some depth; but ¢ther topics dealt with were alternative cements;
stebilised soil, and alternctive materinls ond methods of Toofing

inclnding tiled roofs and concete filler sleb. roofs..

Lectures on these .topics were supplemented by four seminar discyssions

introduced by outside speakers on the subjects:

- Aitornative'technology: the need for an altermative pottern
of Growth, with Professor A.K.N. Reddy of IIS, Bangalore.

- ¥Hat'g wrong with our building?, with a panel of -spenkers.

~ The one-1nikh housing scheme with Mr.Thomas Pauldse, Chief
Town I'lanning Officer, ond Mrs.S,Gopalan, District Ccllector,
Trivandrum District,

- Experiences into low cost bu11d1ng technology with
Mr.V..i.PhilYipese, formerly eng1neer of the Rural Housing

“ing. Government of Xexrrle,

Two frnctical planning exercises weresset, o short one enrly inthe
‘ceurse, nd i longer one loter, in which participnnts were asked ts con-
sitler ¢ particuler building.problem in the context of their own counditions
end devise o solution using an apinrepriete technology. Classroom activities
were interspeceed with o few practicﬁl sessions on the use of bricks and
with visits tco a number of buildings nenrby mostly those designed by
Mr.Boker, but ineluding the Padmenabhapuram pnlace, o fine 18th cerntury
building which incorporates nony exemples of technologies ajpurenrinte
Keralo's conditions. 4 shoxrt survey of locnl hoiging condition was also

conducted.
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The complete ccurse programme, the list of staff and speckers,
‘nnd the list of duplicated materinl circulated, sre attecled ns

‘Appendix 2,

Reactions of the I'articinants

Prrticipant8' Tenctions ‘wére explored in two ways. At the end
of the course, groups were formed, of peoplelfrom the same sort of
- geographical area and type of job, to discuss the changes in the
practice of building in their own situation which they thoﬁéh'1) desi-
reble, and 2) fersible, ~nd what their own personnel responsibility
for'such shanges, should be. These groups then presented their reports
which incidently constituted an evoluntion of the course content,
-Subsequently each participent was also asked to evaluate the course
individdally“by fillihg in a2 questionnaire, which denlt both with the
content and with the structure and orgenisation of the courséh’
~The group reports contnined n preunt varidty of idens and vieus,
which it would bé impossible’ to summariéé'adequately.' But recctbns
‘did tend to fall inte Ffour broad groups, nchrding'to the type of jot

situstion of the purticipants.

L first group consisted of the engineers ..nd architects woriing
.in the building agencies of Government, the y Public Works Departments
and the Stato Housing Boards,  These individunls were aware of nany
technical changes.whicb could he¢ made by their depanrtments in order to
reduce costs and unnecessary use of mnferials; It was even stated thet
none of the technologies suggested by the Expert Cnmmittee-or demonstra-—
ted on the course weré prohibited by existing codes or regulntidns,
Yet the insti tutiénal obstacles %o chonge in their crgenisations were
so great thot they were generally very pessimistic about the possibility
of implewenting new ideas. Many alresdy hed o long and depressing cxpe-
rience of attempting, but failing, to introduce worthwhile changes.
An exception to this generul rule wds the Stote of Temil Nodu, whose
PY¥D hnid recently set up an 'Econcmy Cell' to provide & 'technienl
audit' to all work carried out by the department, in order to reduce wnste
and cu$ costs, The Executive DBngincer of this gréup hnd high hoys
of being =ble t¢ use this office tc effect o number of sigrificnnt

economies for thrt State.



A second group consisted of the engineers and architects from
large priveote or public sector industries, who had responsibility for
the building of those industries, including townships-for their emjjo-
yees, Thisgroup was generally given more freedom end opportunity to
experiment than the YWD group, os well os being-under greafer pressure
to reduce geosts, This group took o keen.interest in many of the tech-
niques demonstrated, and it was clecr the: they had every intentioncond
expectation of impleménting suéh these techniques ds were appropriate
to their own cpnditions,pn_réturn; further, some of then had clearly
’become éxcited by the 'adaptive! cpprqdch and reported that they would

. thinking clong new lines in the future.

A third group congisted of severcl qf the younger private ardﬂ—

tects. This group was deeply.concerned * that theif work ténded to
bring them into contact with only the most affluent 1% of the population
and that their cl1ﬂets wer. often vefy little coﬁcerned with cost reduc-
tlon, in foet tendod rather to 9pec1fy expensively constructed and finished
buildings, for reasons of prestige. These architects felt that they
should now be asking the guestion - even if the client can afford to
pay, should we allow him to buildvﬂﬂis wey?  They a2lso felt that the rele—
vonce of the architect!s professiongl-chg - pdrticularly in relation to
fees = needed questioning., They reclised that implemenﬁntioﬁ of new
chenper techniques - particularly in the usge of briﬁkwork - would moenn that
the architect must become very much more involved with the actual constru-
ction of the building; ond were c¢rtical of the architecture schools for
teaching design for ~hsurd situstions nné the feiling to deal with the

» real world. The mdin question raised for thdem by the.course w8 how to

find ways of serving the other 99% of the population = the reel pecpli.

. A fourth group consisted of }eople ulrendy 1nvolved in some way in
development - oriented work with the rural or uban poor. This group poin-
ted vut thot the cost-reductions of the mngnitude m.de possible by frllow—
ing all the recommend:tions of the Commlttee report would not rcduce costs
by more theon ot most SOﬁ, and that tﬁls Wﬂs not enough to be able tc meet
the needs of grent masses of people who were 1n need of better hcusirg.
¥het was needed by these people wus ‘the resources -~ institutions, tools end
methods ~ for improved self-help building. Theﬁroie of the professional
in t?ls slthtlon wns not te design or build for people, but to find ways to

iv

Jthem access to these resources. his wons an aspect which the course had

failed to deal with.



The comments mage on the. guestiomnaire form provide further
insight into the reactions of the participants. An analysis of ‘the
evaluations of the different ports of the course, and a selection of
the views expressed are summarised in Appendix 3, It is clear that
although there were many valid criticisms, both of content and stru-
.cture, the porticipants on the whole regarded the course as having

been very worithwhile,

Evaluation and Conclusion

On the basislof the porticipants. reactions, it wouldseem that
the coﬁrselwas,of gome value. .O;g might try to .use some sort of cost-
effectiveness criterion ta jﬁagé its value. The total'co#t of the course
‘including oll travelling - ﬁné around Rs. 30!060.00 Los%lﬁorking time
would bring-this up to about RS.SO 000,. ¥ill this muchfhu§e been saved
to the Ind1“n economy as o result of the course? As an indication, the
sum of Ra. 50,000 represents the cost of plasters, which mxght now be eli-~
m:.na.ted, in: 100 small houses. It is not p0551b1e to.be sure, but it scems
1iké1y from the pnrticipants' reaothns, thzt savings very much more tban
this will in the future be achieved, partly though not wholeiy a8 o resuld
AP tha»nnnrsé_

But the cims.of the COUTSQ‘Wéré much broader thaﬁlphis.-’lt wa 8
intunded to provide o model'foi aubbéqﬁent, courses eléeyhere in India

or other developing countries. . Kéw far did it fulfill this aim?

As a model, .clearly the course hnd many failings, For o start, it
wvos too exponsive. ‘Rs.600 for .o three-week coursa (the course had to
be eelf—flnnncxng) is’ proh1b1t1vely expens1ve for great many potentinl
spongors. One way in which the course would have been made cheaper would
huve,been to shorten it. There hefé cortainly some subjects whose treat-
ment could have been impfoved by shortenirg, and g'few which coﬁld perheis
huve‘been eliminnted at no grejt'coét' On the other hand, purt1c1pants
and staff were constantly aware of the shortage of t1me whi ch prevented
many important topics being »dequuto1y'dlscnssed, and resulted in a new
topics Being congtently introduced bebre earlier ones had been adequately
abksorbed. In one, sense, o rather longer nnd more leisurely course with
¢ leas crowded timetabie, more time for ipdiviéﬁul vork, reading and
projects, and for groups discussfon,_ngld have ﬁeén preferabie.' But such

e course would need adequate officit) sponsmorship to attract participants.



10

A more serious f&iling of the course o8 o model was the extent
thot it depended for its success on the use of certoin scerce - and
© perhaps even 'non-renewable' -~ resources. These included the time of
its stoff-members - the members of theExpert Committee - all of whom
are heavily committed to their profeasionnl r93ponsibi1itieq[%?% be ex-—
pected +to be iﬁVOlved in only a limited way in teaching, and also the
use of the premises, residential ond administrotive facilities of the
Centre for Development Studies, an nendemic institution that would not
normally be expected to become involved in matters of technology ot all
(Indeed, an application for funds to the ICSSR, which has provided some
support to other programmes of the Centre, was in fact turned dowp, on
the grounds thet building technology dees naot come within the range of
interest of ~ Social Scienmce Resoarch Council.,) The preparation of exten—
sive duplicated teaching materiel, and the invitation .o tenchers in:
Engineering Colleges to partiéip&te, were intended to be the means of over
coming these 'resource constraints', Unfortunately however, neither
of the two engineering college teachers who did attend was primarily o
téucher of building téchnology, and the obstacle presented by the
{imitative! approcch of .the Engineering Colleges still remains, Ip this

respect therefore, the resultsof the course have not been so encouraging

Lestly, whet of the fundomental objective of the gourse — to help
participonts to understand the need for on anlternative adeptive approgeh
~nd to demonstr te its prictici:l feusibility? It is only possible to say
again on the biosis of the participant's renctions (Jiprendix 3), that some
changes in hebits of thinking had begun durine the course. But o further
comment mede by one of the participents warns cgeinst any compiacency

about this:

"1 wish t¢ add thet the implementation of chenge does not end with
this course. Choange is ¢ continuous process. By aAttending this
coursé the mechanism of chouge in one's system his been set into
motion. I+ i3 important thet this mointeined =nd ome does not go
back to the level of stapnation....."

Thus we nre not only faced wi}h’fhe problgm of how to provide reorien-—
tetion .for the mwss of todays prof;ssionuis who would benefit from it, but
of providing for those who have been‘eipqﬁed:tb, cnd accepted, 2 nev approgch
the informa%ion ~nd encovrngement thi$‘£hexlnéed:to meintain the momentum
of change. This is = substanfiul task, but one which must be accepted
(znd met with sufficient funds and,offipinl suppert) if the ultimite ajm of
building more cheaply ond iationullyhfs;ﬁg_bé'cchieved in any widespread

L .
or sustiined woay.
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ist of Participants 1ﬂ'fm,_/{4§j‘

1.

2,

3-

10,

11,

12,

13,

14,

15.

17.

18,
15.

2C..

21,

22,
23.

24. .

25,
26,

lopment Corvoration Limited. 21-1 Jamnagar Houvse, New Delhi 1,

Sri P.Kalianperumal, Executive Engineer, Economy Cell, Publiec
Yorks Department, Madras. .
[}

Sri S. Seshan, Assistnn£ Architect, Office of Chief Engineer,
Public Works Department, Madras.

Sri K.N.Chondrasekhayr, Executive Engineer, Karnataka Housing Board,
Bangalore,

Sri K. Nersyona Rao, Assistant Engineer, Karnateka State Housing
Boerd, Tangnlote.

Sri P. Sreekumeran Nair, Design Assistant, Chief Engineers' Offi
Public Works Department, Tr vgndrum.l, ' ne e
Sri M.K.Namyanan Namboodiri, Assistett Architect, Chief Engineers’
Office, Public Yorks Department, Trivandrum,

Bri P.Sugathan, Assistant Engineer, Kerelea State Housing Roard,
Trivandrum,

Sri K.V.Krishuan, Junior Engineer, Kerala State Housing Boarad,
Trivandrum,

Sri A. Rajamoney, Lecturer, Civil Engineering Depariment,
Engineering College, Trivandrum.

Sri K. Nagabhushanam, Head, Civil Engineering Division, Electro=-
nics Coerporation of Indin, Limited, Cherleppally, Hyderabad 40.

Sri. S.Revikumaren Nair, Technical Assistant, Encos Congtrudtion
Division, Trivandrum,
Sri 2.X."itre, Engineering issi:tant, Town Engincering Department,

Hindustan £ise} Limited, Rourk.,.u 1.

Sri N.K., Sharma, Architect, Hirlusten Steel Limited, Durgepur,
Pest Bengal '

Sri Subrate Roy, Civil Engineser, Indian Iron apnd Steel Co, Limited,
Turnpur, Vest Bengal,

Sri B.". Yendedkar, Senior Design Engineer (Arch.) Bhilai Steel Plant,
Bhilai, M.P,

Sri N.Bandyopadhyay, Divisional Engineer (Design) Hindustan Steel Limited,
Alloy Steel Project, Durgepur, “est Bengel. ' '

Sri S.M. catel, hLrchitect and Civil Engineer, Jyoti Limited, Raroda.

S8ri I.F. Patel, Manager, Civil Evgineering Department, Alembic Chemical
Works, Co. Limited, Alembic Road, Deroda.3. Gujrat

Sri K. Purushothaman, Civil Engineer, Chitralekha Film Studio,
Aakulanm, PTrivandrum, )

v

Sri K.S.Jagdish, Lecturer, Civil Zngineering Department, Indian
Institute of Science, Bangalore.

Sri R.J.Tharakan, Private Architect, Alleppey District, Rerala.

8ti Meni George, Private Aréhitect, Trivandrum,

Sri Jai Sen, Private Architect, Calcutte.

$ri G.¥. Diwokare Prakssa. ¥rivote Architect, Mertendem, Temil Nadu.

Sri *.G. Varghese, Privete Architect, Cochin.



APPENDIX 2

Programme
‘WBEK . 1
Tuesday 17th

9430 a,m,
11.00 a,m.

2,30 pem.
4,00 p.m.

Yednesday 18th

9!30 Bt.ma
11,00 a.m,

2.30 p.m.
4.00 pom.
5,30

Thumxday 19th

9,30 a.m.
11.00 a.m.

2,30 p,m.
4,00 p.m,

Friday 20th

9,30 a.m,
11,00 a.m.
2,30 p.m.
4.00 p,m.

Saturday 21st

9ﬂ30_a,m.
2.30 p.ml
5.30 p.m.

8.00 p.m.

Survey:

Introductory session

"Trends in the Indian economy
having implicetions for build--
ing activity" '

Economic background'lectﬁre 1,

Group. Diséussion

The -Expert Committee Report

1. Approach
2{”0b§egtion$/obstacles
Economic background lecture 2.
Group Discussion

Visit to Centre Buildings

Practical Planning exercise

Modern construction methods -
an architect's view

Economic background lecture 3,

Survey:
visit

Introduction and first

Economic background lecture 4.
Group and general discussion
Beconomic background -lecture 5.

Survey: Second visit

Visit to ¥oyola School Buildings

Presentation of répo}ts

Panel discussion "What's wvrong with
.our building"?

Chairman,
Dr. P.K.Gopalakrishnan, Member--
Secretdary, State I'lanning Board

Special dinner

RoJrS. Spence

K.N. Raj
K.S. Parikh

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

K.S8. Parikh

L.7.Baker etc,

"L.7.Baker
L.Y. Faker

K.S. Parikh
B.J.8.Spence,

K.S. Parikh

R.J.S.Spence,

R.J.S.8pence,

L.W.Baker
R.J.S.3pence,

K. P.Xonon

M.D.Nalap:

Fl.D.Noaloan



WVEEK 2

Monday 23rd

9.30 &.m. Technical lecture: DBrickwork I L.".DBaker]
11,00 a.m. Tour to local buildings g L.V¥.Baker]
2.00 p.m, «Visit to one~lakh houses sites R.J.S. Spence

4,30 p.m, Tochnical lecture: Brickwork II L.Y.Bakerd

Tuesday 24th

7.0 nom. Brickwork - practical exercise 1. L.%.Baker

10,00 a.m. Lecture: "Building Materials
' Resources =~ a Case study of Kerala"  K,C.Alexandér
12.00 a.m, Technieal lecture "Design of load- )
beering brick work" . . K,Madhavan
2.30 a.m. Practicel design éxercise in load-,
berring brickwork . . K.Madhavan'

Yddnesday 25th

7.00 a.m. 'Brick work - practical exercise 2 L.V.Baker
10,00 a.m. Lcéture: "Use of timber in building L.V.Daker
12,00 a.m. Technical lecture:” Design of _ .
slab roofs" K.Madhaven
2.30 p.m, iroctical design exercise in slab "K. Madhavan
roofs K.C.Alexandér

~Thursday 26th

7.00 a.m, Drickvork -_practical-exércise 3. '
10,00 a.m, Technical lecture: !'"Design for K.Madhawvan
' : climate™ -
-} . - et . . . ,
12,00 a,m. Af?ctiQalddeglgn exercise in RiJ.S.Spence,
climatic design ' K.Madhavan
2.30 p.m, Design exercise (contd.)

Friday 27th

7.00 a.m, Brickwork — procticnl exercise 4. L.7.Baker
10,00 a.m,, Tour of local buildings B.W.Baker
2.00 pom, Visit to Poonthura fishing village '

o sheme L.¥.Baker

Saturday 28th

9.30 a.m.  Technical lecture: floor finishes  L.¥.Haker

11.0C a.m, Tractical design exercises (Comple-— R,J.S. Spence
' tion)

2.00 p.me ~do- =dow-

4.00 p,m, Visit to Ulloor Housing Foard site; Sri V.A.Phillipose



Sunday 29+th

8.00 a.m. 411 day visit to Pedmanabhepuram

W
Palace, Kanyakumari L.W.Baker

WEEK 3
Mondoy 30th
9.30 a.m, - Technical lecture: Drainage, WVater L.W.Baker
suprly, electricity -
11,00 a.m. Yractical planning and design exercise L.V.Baker,
_ . R.J.S5.5pence
2.00 p.m. © -do=- ~ (Yontd..)
4.00 p.m. Lecture "Experiences with low-cost _ :
housing technology" Sri V.A.Phillipose
Tuesdazl1st )
9.30 a,m, A casé study of low—cost housing the R.J.S.Spence
one lakh houses scheme . M.D. Nalapat
Visitors: Sri M.Varghese
Smt. S.Gopalan
2,00 p.m, Practical planning - design exercise (contd.)
Vedmesday 2nd.
9.30 a.m. Filler slab - casting demonstration L.V.Baker
11,00 a.m. ~ Practicnl planning and design exercise (contd.)
2.30 p.m. ~do~ | . (Complete)
4.30 p.m, rresentation and evaluation of planning
exercises L.¥.Baker
6.30 p.m, Special entertninment and dinner
" Thursday 3rd
9.30 a.m. Strategies for change - 1 Sri M.Ramaswamy Iyer
11.00 a.m. Strategies for change - 2 Sri D. Ambrose
2.00 p,m. Group discussion '
4,00 p.m, General discussion
Fridey 4th . .
9,30,a,.m. Alternative technology . Prof .AKN Reddy
R.J.S.8pence
11.00 p.n. Group discussion
2«00 p.m. Group reports 1
8.00 p.m, Specizl dinner
Sta fday 5th
9.30 a.m. Group reports 2
11.00 a,m, Course evaluation X.J.8.8Spence,
L.¥.Baker
K.C.Alexander
12,00 noon Closure

*In thé event,this«programme was cancelled owing to the sudden
unavailability of its mein speakers. A visit to the Trivandrum Engineering
College, to see work on low=cost construction techniques being carried out
there, was substituted. '



Course Leaders and Staff

Sri L.%.Faker is o private crchitect and builder in Frivendrum.

He is an nrchitect, and Associate Fellow of the Centre for Develop-

ment Stuvdies, He was a member of the Rernla Government Expert Committee
on Cost Reduction in Buiiding Construction.

Dr.K.B.Parikh is Professor, Vlanning Unit ot the Indien Statistical
Institute. Author of severnl books on economics and planning,
he was . .Choirmen of the Expert Committoe,

Sri K.Madhavan is a structural engineer, and Director of Hydro-
Civil Designs, Central Water Commission, New Delhi. He was o member
of the Expert Committee.

Sri K.C.Alexander is a strauctural engineer, and ot present Regional
Engineer, Cochin, for the Kernla State Housing Board, Recently .appointed
Special Officer of the Public Works Depnrtment for development and cxperi-
mentnl work. 4 member of the Expert Committee.,

Dr, Bobin Spence is a visiting Fellow ¢f the GCentre for Development
Studies. A Civil Engineer, he was formerly Research Officer. for the
Intermediate Technology Development Group in London, Recently appointed
Lecturer in Avchitecture at Cambridge Unlver51ty.

Dr. K,N. Raj is o decding- economlat 2nd Fellow of the Centre for
Development Studies.,

Sri. K, P‘Knnndn nd Sri M D. Nalzpat are Jesearch Associotes of the
Centre for’ Dpvelopment Stu¥ies.,

Visitors:

Sri.Mathew Varpliese '1s Chiet Towr Planning Officer for Xerala Stnte., He
was responsihle for the design- used for the one lakh houass*scheme.

Sri V,.2.Phillipose is formnrly Chief Lngineer of thé ‘Rursl Housing
Wing, kerala Htate,  He is now A private conrsultant and builder, specio-
1is1ng in low-cost ‘buildines and muter1115.

Smt, S. Gopalan s District Colleetor for Trlv"ndrum. She was respensi™le
for one of the most successful areas of implementation of the one~lakh ho_so;
-schemer_

Srl M.N.Govindan Nair is Ministor for Iower und‘Blectr1c1tv, Ker~la St-te.
“Ag Minister rcapongible for housing, hu teok the initiative in launching
the oné-lakh houses scheme.

Sri.D. Ambrose .1§'Ch1ef hnginuer;”Bhiidings, Tublic Works Nepartment,
Madras;, and hi§ been respousible for = number of initiatives in cost reductioc

Sri M, anaswamy Iyver 1is Sen1or ﬁrchltect Tublic "orks Departnent
Tr1vandrum and 'is actively concerned with local lothost housing schemes,

,Ergfessor 4. K.N. Reddy  is I'rofessor Gf Rlectrochemistry at the Indian
‘Thstitute of Scicnece, Bangalore, He is Convenor of the Cell for &ppli-
.eation of 3cience and Technology to Rural Lreas (uSTRA) of the Institute,
Hp ig: ani tassacie be bellow of the Centre. for-Development Studies,




List of duplicoted Materinl

1. Tapers etc. published elsewhere

Daker,L.Y. "Cementlessnesg", Hindusten Times, Novemher 4th, 1974

Naker, L.Y. "Does building ccst reduction meen sacrifice of quality"
Sympesium of Cost-reductlon techniqu'es in building come
struction, Morch 22, 1975, Department of Technical
Education, Trivandrum.

Spence,:R:¥,5.. "The Scope for Manufacture of 11merpozzolann cement in
Kerala”, Symposium of Cost-reduction techniques in build=
ing Constructlon,_Murch 22, 1975, Department of Technical
FEducédtion, Trivendrum.

Reddy, iL.K.N. "An alterpative pattern of growth"™, excerpt from "Is
Indian Science Truly Incdian"?, Sdence. Today, January 1974

S.chumoacher,E.F: "Sotinl and economlc'rrohleméAcnlling fo}.deveiopment of
- -~ Intermedicte Technolo&y", from Smail 1s Beautiful,
HFlond amd Puggs, 1973.

Correa, Cherles M."Heousing: Space as:a reserve, Times of Indian,

Government of Herala) Dlerformance Approsch to Cost Reduction in Puilding
.Construction, Expert Committee Report, Janusry 1974

United Nations, excerpts from Climate: ond House Design, United KNations,1971

Koenigsburger 0, and Lynn R., excerpt from Ropof in the Varm Humid Tropigs
- Archite ctureal fssnplat1on, London, 1965.

Materological Survey of Indin, ecxecerpts from ClimatologicalnTableS of
Observation in India, 1931-1960,

2. Papers,”notéé'eté; not published elseﬁhere,-(available Prom Centre for
Devel opment Studies)

Spence, H.J.S., and Xopnan, ¥.¥. "Socind Cost Denafit analysis and clclee
of technology in building constructlon“, June 1975.

Madhavan K. "Impact of developments 1nvstructqra1 resenrch and onalysis
: “in housing", June 1975.

iAlexagder, E.C "Building maierinls resources and requirements of
Indie with Specinl refcrence to Ke-ala™, June..i1975.

Nalapat M.D., "The ane-lalkh houses scheme", Morch 1975.
Spence R.J.8.  "A mote on yield line design of filler sidbs",'June 1977,

3. Information, exercises ctec.

Course rogramme

Course leaders ond visitors

List of perticipants

QLostlennnlre for participants

Inventory of re¢sources and censtrainis on bu11d1ng tachnology
Course eveluntion gquestionnaire :



APPENDIX 3

Participants' Eveluation of Course

Reting:
rarticipents wése asked to consider

(a) Quality of presentation, etec.
b Usef i8S

(b) ulness, the
of the cocurse as 2 whele,and the different U“Pts of the course and/rate
them accordlng to the f0110w1ng sccles.

Quality: A £ C D
"Excellent Good Mediacre Poor
‘Usefuiness: Very valuable Valuable Some use Pointless

The numbers of evaluntions in ench chntegory are shown in the table.
A "score" for ench part of the course has been calculated by taking A=+1

L=0,C=-1, D=-— 2,

Detailed Critisism of Course:

Participants werc eosked whether the course should have been longer
or shorter, what they would have wanted to spend longer on orinclude, what
they would have wanted tolspendlless time on, or lenve out, whether they would
heve preferrod a wider selection of viewpoints on cost reduction tebhnology,

-and what other-chninges in ¢olrse structure or content they would propose,

ofr 27 participants, 9 would havgunrgferrgd;a‘short:courSQj.Buaulonger

course.

The topics tbcy'wunted'ﬁﬁ spend less time- on or leave out included
the survey, the practicel pIanningHékefcise, the ecoﬁomic backgroynd lectures -
(2 generad: comment wa.s thet ‘they corld be compressed), and "unheééssnry'
speaches", Therc was a wide range of suggestlons nbout what should he given
hqre time or brought into the course, including multi-storey buildings,
"technical matters", charccteristics of building materials, struétures,
prefabricated construction, quality control, lcbour managment, research of
CERI etc. building materiuls{ processes, ventilation, philesophy of stru-
ctural form, design, Stoneﬂork;.u complete dgsign/Construction project,

foundnticns in exponsive scils, "new technology".

Nn less tham 23 of the participants would nave wpeferred a wider selce—

cticn of viewpoints on cost-reduction technology,



TYorticirants' raving of different parts of
the course :

(In ¢he Table 2 score for each part cf the
course has been celculated by taking
A=+1, PB=0,Cm-1, D==2)

-
USEFRULNESS Q_UAM

A B c D SCORE A I ¢

Ccurse as o whole 10 15 2 C +8 .9 17 =

Economic¢ beckground lectures 10 11 5 1 +3 11 14 1

Lectures on brickwork, timber 13 13 1 -  #12 (10 16 -

etc,

Lectures/exercises on structu- 9 10 8 - + 4 10 10
ral designs

Lectures/exercises cn climatic 12 11 4 -  +8 |14 9 1
design

Erugtical planning exercise’ 4 11 10 2 -10 4 18 4

Morning brickwerk sessions 7 18 2 - +5 | 8 18 -

Visits to Yiltings 15 10 2 - +13 12 11 2

Survey 3 11 10 3 =13 3 13 6

Session/visit to one-lokh= 7 12 3 - -1 4 18 2

housing
Llternative technclogy session 14 11 2 - 412 |13 10 2
Visit to engineering college 5 15 5 2 -4 3 18 1

Covrse orghnis~ticn ~nd demestic manipmement:

Yoerticipents were asked.whether'they‘were genernlly satisfied or
dissatisfied with the domeéticimanagement ané the course orginisation of
~Aministration and te give detniled criticism. General sssisfnction on
% th counts was almost universally expressed, znd very few detoiled crif]

were made.

Learniniss from the Ccurse:

articipants we e asked what were the mojor things they had 1l¢
frow the course. This provoked o wile variety of'responses, scme of

wre guceted belows



"A range of informotion about materials and processes relevant

to building construction, - Economicil implications of housing
problem. Housing'ccenditions in Kerals. Tossibilities of 4¥2°
brick walls and folded plote rroofing forms. Yossibilities of mud
block construction". '

"Po ask question = why it is réquired; how much is required? Is
there an alternative way to attack the problem? To go to market
and do market survey and find out the behaviour of materials. Use
of t.aditionel technology in modern contoxt and conservation of
resources for wider uses.,"

""Tq have a new npproach to use +t6 the fullest extent of technology,
uses of available loecal materials, rvoiding scarce material, uses

of more labour (unskilled, e¢tc.) frém scdal point of view and to

have interdisciplinary approoch {(implementing of Eeonomics, Sthistics,
etc.) *to reduce the cost of a project.”

¥¥We were mode gware about how poor we are!™

1 have lenrnt to.thipkﬁinr%erms of adopting alternative techno-
logy to suit the conditions, social, climetic ond financiel, of my
place." '

"I learnt tc eccnomise on censtructioncl cctivity to some extent

like adopting onc sided plostered 4Y2" brick walls, filler slab
construction. Socirl cost bonefit analysis, and climateé planning

are veryv useful, Very much impressed with Mr.Daker's construction
technique c¢specinlly his own house =nd the house nt Azhagiyapandipurem.

"The necessity of cost reduction in conétrvction getivities is

. the important thing I' stulicd: and I sccured enough cournge to
implement such things in my future work by seeing the specidens.
The stwly of climatic cond<itiong and resources are very much useful
lessons," '’

"Various ways in which. cost of construction can be reduced - viz,

by taking into consideration small things which bltimately amount

to collogal sum. And that-use. of & bit of common sense is essontinl-
besides following established norms."

"The most important faoctor in cttending this course was tetlise-
tion and changing one's. inherent attitudes and epproaches which when
compared in the light of the notional perspective one finds extmmely
self-centred, ~One was aware thaot the majcrity of our people were
pear and scme bel ow the poverty line, however one always tended

“to ignore or forget such situation. Oné attending this course one
wag confronted with naied truths und stetistics., This will defini-
tely influence one's apyroach to Cesign dnd censtruction. The
importance of cost reduction in terms of bvilding was the most
significont factor that one renlised, and ways and means of imple-
mentation of this cost reduction through on adaptive building
technology.”
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"That the very low costs behieved by aker are very much the result of
application cf common sense and irmppgination, as well as of a verf udusual
(person ond) n~rrangement. A very rigorous svalustion system needs to

be developel to look at how cost reducticn ond performance improvement: can
be achieved - Lut clso to understeod fully where Baker's achievements
(quantitatively) lie. At %he moment there is unfortunately uwniaformed
comperison of his worlk with conventional arrongeménts. One of course is
promoted to realise that "conventionel crrangements” ere very wagteful
 Zgker's initiative is o very valuahle lead",

"The course itself - and meeting others in building etc. suggeststhat
the idea of "cost-consciousness" is very important and sedly lacking. But
it needs to te emphasized that building technology is not the only area
of potentinl chenge, nor is reduetion the only possibility - improvement
ip performonce (eg. by multiple use of sTuces ='i.es program) is equally
significant,"

"Tho need for planning -for poors The millions of poor who's problems are
left to themselves ore bYought to notice. The avoidable wastes, the inade-
quaay of codes of practise, the in'éfference of present needs of public

in the wake of westérn technelogy end its joor alaptations nre revealed.
The need for Te-~thinking in the present context of austerity measures,
ecobogy, ond environmental problems. The need for development of more rea-
arch in the utilization of indigeneous materials is stressed, and a vasd
tields opened for enterprising engineers.”

M"Social-costehenefit cmalysis and the climatic design and some introduction
to the economics of housing are some of the things worth learning, The real
constructicn of Brick work timber has been cxhibited .by Mr.leker, have

" cpened our eye¢s how these twe materials can be usefully put into economical
“wusgo. In this vespect the benefit of the course is amazing."

"“Importance of cest zonscicusners b every level of implementation of
building prejects. "

Dther Comnents

rarticipants were asked rbout what cther comments they would like to make
asb:out the courses Same of these comments ers: guoted below:

"Course ccntent including durction of the ccurse should be sultably modi-
fied to fit the requirement of participati of differcnt level. For

example = Por senior personnel - courso should he shorter dura+tion mainly

i give o new Zdirection in their approzch to decision making ond cach topic
need not be covered in gmreater detnils wheérers for junior personnel it should
¢ of longer duration covering 211 technical aspects of each topie'.

‘"lnsterd  of reStriciing to the low cost houéigg, some time could have been
spared for the reduction of cost in multistorey construction etc.”

"fou should orgrnize such course for the politicians also to stress the
inuortonce ~nd vastness of problems with stress on the economic. background

"Extension of this course - Ly developing information chnhnels, collection
etc. = spould be attpupted. SAn inventory of regionzl resource material, tech-
nicues and technelogics patterns — would be very valuuble,"



I_’ Lastly I wish to add that the implementation of change does not end with
#bis eourse, Chowge is of continuous process. Ny attending this course
the mechanism c¢fchenge in 6ne's system hos been set intve motion. It is
Important thot this is muintained and cne doos not go back to thelevel

of stagnation. To enable tbis I feel that there should be o follow up on
this course. TFarticipents should be given access to information in the
wey of technical data and economic data. :ieriod of retrospection of exa-
Wine one's actions over a period of time and eveluate one's work is also
important, "

"The participants should have included more 'Students'. It would have
‘been more profitable to have included larger number of students hecnuse
1he;y in future would form the Aecision making group and to make them rea-
1lize the implication of adopting such techniques wouldsubsequently help in
cthanging the system as a whole."

*This type of course is very necessary to change ideas and views of enginecrs,
apd -architects. It helps them in many ways."

%15 minutes time to explain and present a paper prepared ‘by participonts °
regerding their experience on low cost technigues in thelr own area so thot
ve could have more information."

"Some presentetions were not very coherent cnd nseful. Couldavaid these b
gelecting personnel who not only know, but also con present what they know
reasonobly well. I would stiress the point reprrding svch troining to
people ot other levels of administration and power including secretaries,
Industries Department personnel and FCLITICTIANS To attract the latter,
create the necessary beelkground, so thot it becomes a must for them,”

"Prom the'Publie Works'  point ot view, the only way to effect eocnomy

in building constructicn is to have wider knowvle'ge cn’ economy of Framed
structures, Multi-sereyed buildings, Building complexes like large Hos.i®als,
Colleges, P.ctories, Btc. becnuse "Housing"”, (especially the single-sto-
réyed low=cost houses) is handled by other Ageaméies like Housing Toard,

This Problem wves not fully discussovd either in the Expert Commitbece leport

or during the Course conducted now".
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