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CONSTRNAINTS QM THZ DIFTUSION OF INNOVATIONS IN
KERALS = ) _C£ABE STHDY OF SMOKELESS CHULAHS -

F. Mohersnr Pillar

It has becn  surgestwd that the failure to diffuse
inmovatione acrocs preductive s=ctors mey he a major factor for
the lona drawn stacnatioun Iin the growth of Kerala economy during
the last two drcades.’ Howover, so far no serious attempt has
k2n made  towards rdzntifiving  the major constraints to the
litfusicn ef innavaticns particularly in rural parts of Kerala.
hile this question has bz raised in some studies on
gricelteral deveicpnent o4 Kerala, howaver the fotus haﬁ been
wnfina2? 1o the linkage Detwsin resea}ch laboratories and
ktensicr: centres.’ Tho =axan.nztion of the constraints in the
fiffusicn of guch rural! irncvations &s low cost housing and fuel
déiciznt chualebs which can gerwvrate significant changes in  the

yrarizr ecounomy of Kerals has been inadeguate.

The technology of smokeless chulahs is considered 38 percent
we efificient as compared to the traditional one. These chulahs
re available at a subsidised price (to the extent of 30 per cent
¥ the total cost) sv that even the poorer households who r=ly on
y&et for the purchase of firewoad meay be able to reduce the
pantum of ourchase and should thus be able to gain monetarily.

he diffusion of smokeless chulahs wouid thus not only restrict

See M.N. Raj, Natuwral Regouries ane Decentrajlsed
Lavelopmant in EKerala, peper brosented aiv  Lhe Annual
Conference ot KSSF, Calicut. 1:i€3.

K.N. Nair, Agriculturai Growly in Keirale, Constraints
and Folicy Implications, Centrme for Deveioom=2nt Studies
(!Tll mt‘D) l_liaL



the rate of depletion of our forest wealth but importantly alw
nrotect large numbers of women and childrsn from  serious healt
and environmental hazards emanating Jrom the smaking chulahs o

Yhe traditional types.

It may be pointed ovrt in thisz conpectaon that the initiative
in XNeraia for the difitusion of these t=2chnoiogies and in
partircutar ths fuel ef7ficient smokeless churahs, was takan
vigorously oy the Kerala Sastire Sahilya Farishat as a naie
programme tw bring “the fruits of =crence to the door steps o

noorer householdys”,

However, the aveailabla2 evicence or Lne =extent of diffusim
poth :in Kerala ang otker paris oF lndla oresents a diseal
pircture. Jut of aimaost 4% lath "hguseholds wincluding asall,
medium hot=ls ang tee shops: in Kerala potentially eligible for

chulah installetion only as many <s ZiZ2993% represerting 44 of the

total housenolds have gons i for qmproved chuiahs,

Given the simpl:icity of the technoleogy and pts active
propagation by a masor scir=nce awversnt in a state renowned for
1ts high Iavel of soriail awarsness, this slow diffusioin appesrs

-~

somawhat paracoxical. tirzrsfore,  we have attempted in the
followine paces a stucy of r2bwe  andg pattern of diffusion of
this techrology so =35 Lo throw i.9nt on the major facters

constraining 1is sprect 10 Kerala.,

Llled e (nos ot the Fangpnlets CScience for Socted
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Piftfusion Perspective

In the literature technolcqy diffusion is understood in
fifferent 5erspectives.' Thesa can be braodly classified into
three groups viz. (1) Aduption Perspective, (2) Market and
Infrastructure Perspnective and (3) Economic History Perspective.
T?! main analytical guestion regarding the three approaches
hntioned above relates to the key factors that infiluence the
timn path ot the souread that dotermine the rate of diffusion.
The first approach underlines the relaive profitability and the
required irv=estment: the more profitable {(advantageous) the
ihbnavatioin and smaller the reaguired investment the greater the
rate of diffusion. The adoption/ epidemic perspective considers
diffusion in terms of demand for new technology (products énd

process) and i1gnores supply.

s wwntrast, the market and infrastructure perspective
mmphasises the supply side of diffusion and shows concern with
the ways by which innavations for adoption are made available tao
the +firms (or users). Here, it is not the individual but the
iovarnment and public 1nstitution which establish and controul the
censtraints set for the individual to make choices. Therefore,
the difference in diffusion path can be accounted for by looking

at the institutional rathaer than individual behaviour.

* See for a review of lLiteretuvre F. FMonanea Myilel and
K. k. Suurahmanian, Qittusion ted WAL D slectronics
technpoloyy (& study of apolicetion of microelactroanics
in Indl san capltx:  goods industrys, Lantre  for
Development Studies (Mimew) | (947,
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in the two perspectives outlined above, the innovation is
assumed to be same the throughout the diffusion process. In
variance with this, the econamic histary perspective emphasises
the changes that can be broaught about through locail adaptaﬂm
and i1mprovement. The diffusion process, according to ihis
perspective is characterised by 1nnovation-oiffusion interaction
there 1s a continuity in the innavation-dirf{fusion pracess in the
sense that the diffusion requuires the development of. the
capability to acaquire, adapt, improve/produce and make available

the technology consistent with the local conditions.

A review of the recent experiance of energy technology
ditfusion 1ibivgas, gasifiers, winomillis, hydropowared mills,
water heaters) inp a wider range oY developing countries added
more dimensions to the yeneral liierature on the dJdiffusim
perspectives! Such perspectives range from sacio psychalogica
concerns to concers about the nature of technology political
economy of users and wrouucere &nd the role of participation on
the proucess of technological cnzaEnge itself. All these provided
greater understanding of hox energy technology interests with
rural scciesties.” In relation to smareless chulahs, recently, a
compai-ative interpational  evaluation of the fuel efficient
chuiahs have become available which focuses an regional specific

constraints such as technizcal. soucial and economic factors

Sew for uetarls ANdraw Harnett "The diffusion of energy
tachnolugies in the ifUral  areas of developing
codniries, a aynthenls of research", World Development,
Vai. 16, No,7, 19%0@.



conditioning the diffusion of chulahs.® Needless to say such
factors differ from region to region. Regretfully chulah
programmes have largely failed when they were introduced on a
large scale in rural communities, whereas adaptation requires
closer interaction of the designers with local artisans and the
usefs of chulahs.’ Theretore, in the present study we take a
position that one can not investigate the diffusion of naw
technaolaogy without cansidering the innovation diffusion
intefaction. Furthermore, it may also be useful to integrate the
quesfioﬁ relating to the suppy demand sides of the technolaogy
#long with the intervention strategy of both the state and the
local'vurganisations such as saclence movement. The intergrated
approach has the advantages pf evaluating the role assigned to
local organisations in particular the voluntary organisations in
vdiffusion process i.=. "With the capebility to ie=arn, teach,
.cajﬁle, mediate, advize and oarganise particudlarly in rural

areas".”

See for deteils Art van de Lear . Rural Enerqy Froblem

in developing countries, diagnosis and policy
Spproaches., A review of major  issuen, working Paper
2?8, Institute of 3Soacial Studies, Hague. Naetherlands,
1991,

BeRe, SEARET. Have planners uiderstood the poor peoples
energy oroblems? BSocio-economic aspects of energy
technologies, a literatura review, University of
Twante, Euschede, 1787.

Litchman *ab, “Organisatiounal man power and
inst:tutional aspects of biugas programmes, Laessons
Ingian exkpearience”, in Romash Fhatia aad Armanand
Pereitra (eds.) Bocio Economic Aspect of Renewable
Energy Technologies, wor 1d Emp) oyment Programme,
cungva, 1786,
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'

trateqy qf Jdiffusion ov_imaroved chulah technology
- lL.egsens from all India experiepce

The Gov yrnment of Indi2 launched the diffusion prograsse ef
smokeless chnulah technolagy as early as 1983. In the averall
strateqy of diffusing the chulahs, Govt. of India has given
special role to voluntery organisations on the basis of the logic
outlined above. To make this ipnovation increasingly accessible
to poorer swuctions of the population the programme invalved
subeidy to the extzat of 30 percent of cost of installe
chulahs.” Ta facilitate rapid diffusion around S@0@ training
courses ware held specially for village women to learn to build
improved chulahs under the auszices af Department af N
Conventional Enerqy angd in collzsboration with voluntary
organisations. By 1934-65 around 7.596 lakh chulahe were
supposedly built saving 3ix million tons of fuel wood valued at

Rs. 24 crores.'”

However. a detaiijed avalustion study conducted on improved
chulab programme has a differant story to tell, In the words of
an evaluatar, "@s som=2 one involved in warking with number of
voluntary organications in spreading the Nada chulah (ons ef

Department of Non Casaventional ECnergy aporaved madels) . Bince

Total cost 7 snovseless chulahs ia astimated to ke
R3.173, 5S¢ srzrcent or 1t 1e subaidy,

Hadhu Sari v "lproved Chulen Frogramme Boon
disaster?" i unomic and Felitical Weekly, September 20-
27, i736.



1988, three yeurs aftor NFPIIC dvatioral Project on  Improved
Shulahs) was ieunchoo; I ss2 the oicture on ground being the
epposite of wiat Dopirtoant of Konconventional Energy claims to
be. A lot cof chillehs have siaply QaL been installed as materials
far them is 1lying «round 17 ciif=rent villages. Out of the
chulahs azactualiy 'nscailed, = very high gercentage are already
aut af us> or broxan. Mony Are vwed only part of the time. Out
of chulihs ¢iill in us2 many nave 1ncreased fuel consumption
rather decreasad id a5 thaey have Heen built by untrained trainees
during the training coursas. Many do not remove smoke from the
kitchen. Many chianeys 2w rat ¢ edove the roof thereby releasing
the smole inside, Jad cut of the 2o called agency of now fqur
lakh wonen treinzd to coite rheliakhs, 2t will be surprising if

even 25 Jures Yh o &y Hrilt a single chulah after being

‘t

trained".

This xinu 4 gireseing account of the state of arfairs
raises fundanertail goostions sbout the diffusion of this new
technology. Tt:a msiow problisa according to the study cated
above, was the mboeecnee af a wide network of voluntery
organisetions with desp invalvement that is sufficient enaugh to
induce adaptaticon among the households. This weaknass must have
reduced to tha minimum the feedback mechanism that may help in
upgradation 2nd modification of the chulah technology., Our study
proposes to examine =nether the presence of active vo.untary
organisatiion is in fact a4 sufficient conaation +favouring

diffusion of rural technology.



Invalyement of Science Movemsni in Keralg

The abovz account an the limitation diffusion of chulzahs may
not be entirely valud in the ooee of Kerala, in tihe light of a

majior coemitment to dovelasnerntael ethos ganerets=d by a popular

i
3
IL‘
T
it

science movem2nt callnd K Sealinra Cahitya Farishat (KSSP).
We may mentian here the aaior Jdifferentiesting aspects betwsen a
pure voiuntary organisatiorn whose 2cbzvity is  moctly confined te
social work whereas as the sc:onc2 movement like KSSP trying te
combines social work along vith conscientization process through
the diffusion of ccience !l1cerature, irivolving 1n  political
struggles, campaigning Zgainst tho  paliwtion pronz projects etc.
Thouch the former 21g0 dovelupe congcientization, the art of

combining it with 1ntaryventyren s L0 SCclience movenents. We may

Ui

consider (he falloéoag Loldiciiiiies <avouring more  intense
diffusion i+ taron wWwo Lvw . secicncs novemant, (1> sciencs
movements can sensitite  the  LIchnoiugy options according te
social needs leuding %o Lthe peneralion of more appropriate
technlegirs; (2} thoe wsnre  innovator interactian may be mare
intimete than usual., Four, vl waniy that there is concentration
of sascrentific tenpor and  talants enceng members of  science
movement but aleo the f=zu buck mechanism from the users will be

stronger on account of tho scientific knawledge of the members of

the movamant..

The naotiorr that oluntar-y arganications in particular the
science movemsrts ars  the most  appropriate nodal agencies

creating the pre canditicns for diffusion with the ability te



issue that has not been examined clo=ely. This is among one of

the iasues we propose to take up in our study.

wtting the stage

In view uof the impending energy crigsis K&E6P decided to take
iy the ceause of energy efficiency by designing fuel efficient
mod burning sﬁokeless chulahs, the adaptation and development of
wich was undeftaken with the help of Department of Science and
Technology. KSSP took up the energy conaservation programme, &
mjor activity in the 88= and the chulah programme in the middle
¥ B8B83 much latter <than the all India experiments mentioned
wlier. An appropriate form of chulah was designed by a process
of experimentation. KSSP decided to diffuse it through its own
network. This network 15- spmething unique for KS55P, for, no
ther voluntary organisation in Kerala has got as big a netwark
15 KS6P. Therefore, the task of diffusion was expected (o become

Nsier.

The task necessitated a muelti pronged approach with the
following strategic steps (1) diftusion through conscientization
of scientific literature, conveying the message of conzervation
through atrt, songs, skits, street plays, folk art etc.

2) Froduction and diffusion of asmokeless chulahs through its
retwork. It needs ko be mentioned in this context that among the
wltipronged strategies were skill formation and local employment
wneration by designing and manufacturing of stoves, once the
imand was generated by conscientizaotion. Through a scheme of
pocurement of clay bieked chulahs, the unemployed rural artisans

mgaged in gottery cauld be rehebilitated. This was another major



obijective of the programme., It was also envisaged that a'qrou,l
nf people can be entrusted with the repair and maintenance

activities for specific regions.

KSSP, it is claimed, is said to have drawn useful lesgms
from the experience of non—diffusion of this technology elseﬂﬁke
-and developed a prototype model by 1963-64, While designing the
model the KS5SP technical team is said to have taken note of all
possible technical options to arrive at an appropriate design fer
a smokeless chulah with higher levels of efficiency. To start
with, four different geographical areas were selected keeping in
view the variations in the quality of firewood and local clay,
type of houses, ventilation, cooking habits etc. Having
distributed 8PP chulans in four locations, 16@ KSSP activists
were assigned the task of constant monitoring of field
efficiency. Five homes were alloncated to each KSSP activist. The
data generated were carefully analysaed and by 1986, a uniforaly
acceptable model of a smokeless chulah was developed. One unique
feature aof the KSSP model unlike the models developed elmﬁhmw
is that it has incorporated pottery 1linings in order to ensure
the dimensional accuracy such that the heat efficiency is

maintained at a higher level.

Anather major element of the strategy was the intensive
training of the volunteers in technical and organisational
matters. Those whao were closely associated with the development
of chulahs were subsequently absorbed as instructors to the maier
training programmes. The training programmes also involved the

task of procuring materiais and fitting the chulahs. To start



vithy, 28 vsluntz=zr’ weore seled iod by the District Comaittees for
training at the .KSSP headouvarters in Trivandrum,. 1t was noted
that that thocse trainod tould in turn train the Taluk and village
level wvoluntenrs and  thoreoy doevelop a chain of skilled
preaonn=21. This kinag of La:_""dcmn and vertically integrated
mtwork wae  intended to vracili:itate the transmission or flow of
iformation regarding the Censtraints from the local level to
bigher levels tor suitabie uporadation and modernisation of the

tachnol ogy.
M Trengs in_DRitriacion

Fur a maanpanciul  assessment of the overall trend in the
fiffusicn of hivs  technolugy 1t is necessary to have a
wantitztive profiie of the number of eligible households'™ for
tulah  instalistioin, Unfortunetely, the data relating to the
weber of househalds, chopse and haotels eligible for chulah
installztion are available only wup to 1980-81. Though census
figures +or population is available for 80s, however household
figures have yet to be published. Iin the absence of the lattar,
®» have attempted to groiject the total number of eligible =ites
fr installation; on the assumption that cthe family sizw 1in
@grala remained unchanged for the 80s. This assumptian derives
srength from the fact that there has been very littlz2 variations
in the family size during the threz preceding decades :nspite of
the decline in growth rate of ponulation. On the basis of this

ssumption and using the population data the following Formula

bl £ligible ia the sensw of taving & kb ochen Lo Zook

il



was used for estimating the growth rate of households.
N = No (1+n'
N' = Number of nouseholds at time t.
n = annual growth rate

and

Where r and h are the annual growth rates of population and
average household size respectively,

r from 1981-91 census and h is based on 1971-81.

Similarly we have also attempted to project the other
potential wser= of cidilahs. lhus nsing the haucing cencus wa wWers
able to identity five other categories of residences where
traditional chulahs may be in use. Thaese include (1) hotel and
sarais, (2) Dharmasalas, (3} Tourist homes, (4) inspectien
Mouses, (3) restaurants, (4) sweet meat shaops and eating places.
In addition to this there are also other two categories of
residences surh as shop cum residences and warkshop cum
residences., Though they are aliso listed under the category of
"residences" in the Census we have however omitted them from the
calculations as we were not certain whether these residences hava
caooking facility. The guestian in thig context is haw te
generate numbers for the six categories mentiored above for 1988s
in the absence of census data. Urilike households it s
problematic to project service sector growth, as it is linkedtp
the pattern of economic growth rather than of population grouwth.
Since the growth rate of the economy remained more prltﬂ

steady, we have taken the growth rate 6{ 78s as the basae for



prajecting faor the 80s. 0On the basis of this method we have
westimated the total number of eligible places for chulah

installation as given in Table I.

Tahle 1
The Trend in the Daffusion of 3mgkeless Chulahs 3n Kerala
. increase Increasse in Tata! Increase OGf which Parcentage
Year in the the stuck of in the installed No., of house-
stock of other types ~chulahe by KSSP holds undaer
households of rasidences installesd chulah
eligible fcr {stock) (stack) inatallation
cnulah -
installatian
(1) ] (2] (3) 4) (3) (6)
: {1+2)
1989-8} 4959549 36450 41535993
i9p1~82 121448 97299 4218793
1982-83 4155134 °812 4282268
1983-84  424R194% 96274 4347170
19B4-83. 43;:3021 9zi & 4412937
1989-86 4378838 1886335 4477493 5154 Jeea B.16
1986~87  444%457 181496 4537155 12978 7800 9,27
1987-88 8513552 192354 4415084 38424 27800 .83
1986-89 4582775 1P3176 4485532 7B451 45000 1,67
{1989-98 45652384 104016 4750320 144735 57008 . 3.84
1999-91 4723297 184357 48280154 212993 70009 4,41
Source; tolumn 1, 2 penerated from housing census 1988-81, column 4 and §

taten from Agency for Non Conventional Energy Technology,
Vazhuthacauo, Trivandrum.

As is evident from table I six years of intensive efforts
resulted in installation of chulahs in a mere four percent of the
total households in Kerala. Infact, the chulahs installed
annually do not even cover the incremental year—-wise increase in
the number of (newly formed) residences, not to speak of the
increase in the existing houses of around 43 lakh households in

the beginning af 1985



Coalumn 9 af table I giyes vear wisa stock of chﬁlahi
installed by KSSF. From the table it is seen that th
incremental increase of KSSP chulahs have come down over th
vyears and hence is a matter of great concern. This is because &
already been stated, KSSP passess the institutional capabilities
to build up production, delivery and maintenance and also adapt
to changing wuser needs. The increasing withdrawl of K&,

therefore, casts shadows on the further prospects of diffusion of

this technologqy.

In order th capture the multiple dimensions of the process
of diffusion we felt it imperative to undertake a case study
approach incorparating both the supply and demand sides. 0On the
demand side. the major factors to reckon with appear to be the
appraopriateness of technolaogy and socio economic structure of the
households. On the supplyj | side, the entire qamut o
organisational factors such as availability, maintenance
personnel motivation etc. are the crucial determinants. The
nature of constraints imposed by these factors have to be
analysed in order to develop a strata2gy of diffusion of this nw
rural technclaogy. Iﬁ the follawing pages a madest attempt in

these lines has been made.

A Sample Village Study

We ventured to examine these parametears with refarence tsa
village located in the outskerts of Trivandrum. The choice ¢f
Kazhakuttom was not only a chaoice of conveniente, But KE8PF wis

in fact asked to recommeded by KSSP a viliang for survey te



aggestecd, for, tne preasence 2f large number of KSSP  volunteers
located in ¢he villagn was anothoar cunsideration as it would help
for our investioation. Kzzhaekuttom has & total paopulation of
2574 while the Lotal numbegr of households were estimated to be
192 in the vear EQSQ—BL.L The major cccupation aof the viilage is
griculture  supplementsd by coir making, copra processing and

tishing, "

Following tihe method used earlier regarding the number of
fouseholds eliagible for chulah which in the case of Fazakuttom
ws estimated to be around S5B@ households in the vear 199@. Fram
1986 to 1993 the total number of chulahs installz=d in  the
Kazhakuttom village was oniy arcund S@@8: out of these 258 were
installed by K3SP. The recard of diffusion 1S rather
nsatisfactary and rzisey #larming yuestians abbout the
wnstraints and the fultilment of socio-economic obizctives of

integrated tc this pragrammes.

In order to identity th» maior constraints in  the way of
liffusion of this technology. We have survsyed around 180 users.
'm addition 3@ naon—ussis of this i1nnovation were also
feliberately included in our survey i order to understand the
mmtential economic socio-palitical copstrainte ta adaptation.
fsong the user housshoulids we swuryveyerd ali those who had installed
wokeless chulahz in the vaar L787-BG, This was dane in  aorde to
illow sufficient time to thke households for famitiarisation with

the use af this techncloav. Horecyver, all the chulahs we survayed

Lovarpss S



had been installed by Kerala Sastra Sahitya Parishat.

Bacia-economic characteristice af Adopters

Who oare the{ adoptors of this technologqy? Our survey
revealed that in terms af the occupation—-wise af the head of the
housholds the majority belonged to the category of service.'
This was followed by agriculture. A significant point that sees
to emerge from our survey is that the diffusion of thh.
technolagy is g=tting restricted to the relatively eore
privileged sections whereas agricultural labourers, coir
canstruction and fishing warker:s who constitute the asajor
proportions of the vierk Force in the village are wider
represented in the population’™ (c2z Table 1II) are autside the

sphere of influense of this ororizg,

Needless to say. occupaticn is a poor indication of socie
economic stuatus. A noroe approp-iate indicator appears to be th
income status of the households baowever this is not free ef
problems either. As is weli-nown, there is a natural tendency
to underreport information on income when an investigater
confronts the households. Thareforey we have taken consumser
expenditure as a proky for income. Details of which can be seen

from table ;V.

The cateqorisaticn is on the basis of major source ef
income,

e Oucupation-wise the distribution of the population ef
the viliage the distribution showed the majority of the
category o¥ agricultural workers followed by coir and
fishing workers, Ses alsu detalils census 1981, op.clt.



Table II : Distribution gof the Househgld accgrding to the
pecupation of the head of the househnlds

Occupation No. of households
Agriculture 30
Agri. labour &
Others (construction, fishing 3
and coir)
Services 23
Business éa
1ae

Bafore examining this issue let us present detalls regarding
the distribution of the housghoids according to the size of land
helding. Logically it was hoped that tbhaose who buy the firewood
from the market may adopt the technology somewhat faster than
thase who can afford te procure it fram their garden land. (see
Table IIDD This we have ircluded to ensure an important
limensiion from the point of view of firewood avallability, for,
the original scheme of chulah diffusion envisaged substantial

wconomy 1n +uel use among the households to rural and urban poor.

Table II1 : istributiaon  of Households Accurding  to the size
af_land_bheidings and _occupation

Hoiding size Agr. Agr. Constru— Services Busi— No. of

labour ction and ness house—

other holds
warkears (42
Landless - 1 i 2
Below 10 cents z 4 2 o]
12 - 25 3 i 23
25 - 50 10 43 2 41
%@ - 1 acre 15 19 2 23
1 - 2 acres 2 2 2 X
Above 2 acres 1
Total 30 6 3 39 6 108

Table 11l revsal that the majority of the households have an

rea size abave 29 cents which in the context of Kerala can be

17



considerad as average holding size. Interestingly enough, the
majority of the heads of such households bave also indicated
service as their major occupation. However, the paorer
hous=holds having a limited range of 5 cents, who have bem
relying exclusively on buying firewocd have by and 1large were
excluded yrom the diffusion pro&éss. The charateristics outline
abave can be roughly teken as proxy for the socio-economic status

aof households.

However, we nead to reckon with several other variahbiss
among these, the major one appear to be the relatiuvnship betwes
expenditure on foad, +Juel consumption and fuel cost. The data
collected on these aspects are presented below., Hs 1s  claar fres
the table IV there exists an 1inverse relationship batween fuel
availability from garden land and chulah installataion. Thus
while there is heavy reliance on the market for tuel for those
househol ds whose monthly s=xperdiiture is 1ess  than Rs.955
However thoce with income Rs.38d are Jound ta be depending e

their own garden land.

Table IV : Market Degendepce for Fuwel and  Diffusion #f
Chulahg
Food No. of Fuel The axtant of
Expenditure house- availabiiity purchase of
holds fromn garden firewood from
land open market
(Rs.) (%) (%
Below 159 ] - 100
15@ to 250 8 - 190
258 to 158 16 1b 90
350 to 438 2 =a 8@
450 to 3T 5 37 73
530 L2 &S0 28 7 30
608 to 75€ 146 &5 13
750 to 810 10 7?0 10
839 anJd above g L 8

e e . e S . S i (L D P B P g i e A s M S S R = L0 S A Sl @8 Mk Tl = Y S S e e S e il e S S i S e R P M i, e e s i S SE—————
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We alsa found from the suwvey that the installatiohs tend'tu
favour houssholds with higher olinth are2a (as in Table V). May be
thea chulab instaelilations constrains the kitchen space of the

househol ds.

Table V : Ristritution of hougenolds according to the floor area
of _the houso

o e s S e e e A e e e . A T e s O S o e el i o e e e —

Area (+l1oor) Households

y 4

Below S0 sg. fi. &

560 - 790 15

756 - 1000 23

1868 - 15806 31

Above 1500 13

Total 100

e also  oberrved ia certain linkage between chulah
installation and a relatively larger size of land holdings,
higher levels of consumpticn expenditure. bigger size plinth area
o haouseholds etc. Uur sample study also reveals the same
linkage extends to aducation. As table VI reveals the number of
households according to the education of the bhead of the
households having =ducational qualification (5.5.L.C. and above)
tonstitute around 47 pearcent. Thise was faund to be true in the
tase of female head of the household as well whose opinipn have
been a decisive factor in the adaoption of this new technalogy.
from the above discussion of +the socio-economic status of the
hauseholds it can be cancluded that this technolougy has tended to
favour those with “critical minimum” of socio—economic status.,
It is this factor, that posed as barriers to entry of this

technol ogy.



Table VI : RDistribution ¢:  Households according to the
ediucation nf _the bead
" Educatiognal level No. of households
%
Illiterates 2
Std., 1 - 5 2
Std. 5 - @ 29
SSLC 35
12
15
1
4

Pre Degree
Degree

Post Graduotes
Professional

- — — i T o B i B ) o = S e S i s e S B i o i S e i A o T e S e e Bl S S

Lommunicating the tschnaioqy

In additicn t¢ the role of ccience movement in cammunicating
the us=2fuiness of thar  ftwchnoiouy to oprospective adopters, the
Governmnaent cf Keraice hat alsao ¢g:ven csufficient impartance te the
projoct by praviding publiiaty hrough the print and non print
medias. »

However, cur study cugo=sis that it was not so wmuch the
impartant channcls gul  the personnel channel which were the
principle source of infarmaticn of new technology. Only a laited
nunber relied on thae print oif non print sources. The details m

the saurces cf infarmetion ora given Ln table VI1 caonfirs this

observation.
Table VII ¢ Ciagsification of information sources
Sources No. of householda(¥)
1. Imperconel (print & non—gorint) &
II. Pergsonei '
(3) activists aof voluntary 63
oirganisatiouns .
() extensian aga=2nte 3
villayw level workers

{cy friends ang relatives 26

— e, e . s G -t
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From the a2bove table, it is evident that the major source of
mmunication was activists of KSSP and the friends and
relatives, examples of non-institutional personal communication.
he village level extension vorkers, despite thelr fairly
videspread social contacts, appear to have been lethargic in
tommunicating this new technology. When asked whether subsidy
w3 a major inducement for adapting of this technology, only 13
jercent of the households gave positive reply. These houssholds
ielonged to less privileged among the sample hpouseholds. The
iplications of this we shall discuss in detail latery; meanwhile,
iet us discusa the marginalisation process of this technology as

reflected in the supply constraints=.

). Bupply Constrajints

As already underlined, some =art of initial “push’, was
iound to be necessary to induce the adoption of this technology.
ht subsequently, as a result of demonstration effect the
inonl edge about the technology spreads and gain a momentum of its
m. As the demand increases, the availability of the technology
wy alspo have to increase commensurately. The following section
wamines the supply conastraints relating to technological

Hffusion.

The inherent problems confronted by the usera are a pointer
to the supply components. The chulah using households complained
{ enormous problems confronted by them. In fact, of the 100

thulahs installed, only 73 were "in operation’™ and the rest were



abandoned and in its place the traditional chulahs were antJ‘
The following table provides details abhout the major reasons for

abandoning the technology.

Table VIII : Maior Reasons_far Abandoning af Chylahs

e e e e e e e et e . WS G Mt e, e R R L S S S i, (. Ay i A S G o Py S S SR S S e o T U

Major reasons No. of Expendlture
housea- status
holds (range)

1. Chulah platform 1 belaow 13Q@

broken

2. Chulah constraining 1 b

space
S. Exhauset pige broken 14 o309
4, The greater initial 7 500 & above

time taken
for lighting up high

These ranged from Lhe breaking of installed chulahs, cracking of
pipes, to difficulties in starting etc. (See table VIII. The
significant point that emerge is the correlation between the
incidence ot abandorpment of chulahs with the law axpendituﬁa_uw
low educatiovnal status of the houssholds.'”’ In fact, we observed
one instance »f chulah being removed due to lack of sufficient
space; this household belaonged to the lowest social ladder in

terms of income, housshold ‘space’, and educational status,

L]

A more comgrehensive survey conducted by FO5F came  to
the conclusion thatt  abandonment rat=2 is 28 percernt,
See for details M.N. Suchakardan, Diffusion of Improvec
chutlahs : A 5Study with reference to Kerale. TFLFhil
dissaertation, Centre for Develupment Studles, 1%71.

he educational status uf Che  majoraity utr  the
housenolds 15 helow 5.5.L.C,



Molacement and Repair.

From the above, it dnes not haowaver necessarily fallaw that
the rest of the households had no complaints with chulahs. On the
contrary, another 20 households had faced similar set of
yroblems. But these househoids had manag2d to overcome such
problems by replacement of damaged parts such as pipes and chulah
basements. However, our enquiry revealed that 1t was only after
considerable efforts and time tnat they succeeded in locating the
personnel for replacement ang repair. This is because the team
ws distantly located and do not have any monaetary incentive for
the technical team to attend on the repairs. Cleparly, the
installatiaon work was saic to be mare remunerative than repair
and repl aem=nt, Thais clearly suggests that the development of
local expertise in installing and repairing chulahs have been
absent: though the originel intention was to dJdevelop a small
‘nucleus” of people who'Qill forge two way links with the local
artisans on the one hand and with households on the other. The

wrvey has brougbt out this major missing link.

The reason has been that the transfer of skills of the
personnel through training and retraining aof district to taluk
and furthar down to villages did not take place as expected
nainly blLecause the installiaticons did not get the necessary
momentum. Even those who gqot initial tratning 1in installing
thulahs therefore dropped aut when they found better opportunity
tor employment. The demand for new chulah installations are
presently met Ly i1mporting the materials from distant places
laround 2€ kilometers away). This was not related to the absence

of potters but had mare to do ewith lack of sufficient momentum

ra
w



from the recion and consequently the linkagés cantamplated could
not be atiachod. ' Th= same phenomenon has resulted in undue delay
ot repair and rﬁﬁﬁaﬁcmcnt.

The daizoz oY the various parts of the chulah, the
abandoning o+F the chualehs  «nd difficulty in replacement am
repatr on thz othor 22p2arad major canstraints to the diffusion
of this tnchrslogy,. Howzver, {here were a whole lot aﬁvbrdblﬂn
related to thio uwe 2f the techneloqgy which are in no way lass
important. Thocez ihave beePn sorially listed along with the

rasponcas againsi aach Lrablem (see Table IX.)

Table IX : The2 _ma’or _prablems confranted hy the Chylahs usim
Hovazolids
Major probliiurc No. of
‘ haouseholds
1. Froquoot vrack o7 Si0cs and platforms (Y]

2, Thea incally avail szl fual other than wood
(3uch o cocornus renidues, dry leaves etc.) &0
can net ratikin bhoet

4, Srnnt ocumulataicn and tho difficulties
iR the romoewva’ of a2tcusnulated soot 70
in the caoking vent

4, fAbecr 2 afF et Holes O sUit vessels of different 63
dimencions nos=2 problems

5. For chalahs dry firewcnd has ta be split up

into small picces wvwhich is a time consuming 58
process
6. The initiecl ltighting up is a big problem 39

7. Hzat from the main stove can not be transferred to
other two stovos and therefare cooking takes 60
considcrable time

8. Lack of space and the accompanying difficulty in
using long firewood and alsp the problem in 61
drying up rice water

9. The smoke from traditicnal chul ahs enabled the
dryving up of copra and fish during the rainy &8
s2ason this is noct fossible with chul ahs




Constraints cited above and faced by the majority of the
households is clearly reflection of the lack of "good will" for

this technolaogy.

lmistence nf the traditioinal -and the improved chulah

At the time of survey we come across another strange
phenomenon . At least in 23 households the traditional chulahs
e Iiébt along with the smokeless chulahes., of the 23, 10 are
having serious problems like soot accumulation, breaking up of
tatforms etc. and awaiting maintenance and replacement and
therefore traditional ones have to be retained. The households
reported that even after the repair the arrangement will continue
Wwe to the wuncertainity regarding the steadiness of the new
technol ogy. Anothar 13 hohseholds gave the reasons reported in
table IX. In effect the total reliance on smokeless chulahs are

lisitead to a mere 50 househnlds.

M response of non adapters

Though maljaor lessons about the slow diffusion af chulah
technology can be drawn from the above, yet we have drawn another
wall sample of non adopters with a bias 1In favour of mare
wlnerable househclds from the same regqion. This we felt would
facilitate a better appreciation of their attitude and also
mnderstanding about this technology and thus bring out the major
reasons for their disinclination. The detalils of the sample 1s
fiven in table X. The households were randomly selected keeping
their proximity to user hauseholds as an important consideratiion

in the selectin process.



Table X: Household Distributio: of naon-users accordinrg to pajw
gegupation, consumpiion _ssipenditure and_ _educetiopsl

levels
Uccupation House~ Average »’-‘w'e?‘age monthly Educa- Plinth arm
holds land consumption tional the house-
size expenditure level hold
(in acres) {in Rs.? (in sqg.ft.)
Agriculture 1@<(20%1) 1.9 3990 5 to 9 3500 to 794
Agricul tural 22(44%) 2.10 338 1 to 3 below 5M
Labour
Mason and 7(447%) .15 45@ 1 ta 5§ below 38

Construction
and other warkers

Services 18 (20%) 1.00 &00 SSLC 7580 to 18N
and above
Businesys 1(27%) 1.20 750 Daegree Above 1008
S8(100)

The non user households sconomic profile appear dilsiniﬁr
to thosae of adopters. The question to be agsked in this context
‘is what prevented them from adopting the naw technology. Iur
thinking opened up few possikbilities. (1) The awareness and
conviction gap (2) organisationzl weaknesses (3) soclo—econeaic
disabilities. In Jact, non diffusian of this technology is the

outcome of the combined effect of all these factors.

Ta illustrate, the hcuseholds upper strata defined in table
X have exprassed udifferent view points regarding the nes
technology. Almost the entire households wanted to save
firewood. for, 1ts rcost has bwen escailating Ffast. vm.n asksed
about the new techpology oniy 7@ per cent of the households dld

axpress thelr awarensess about chulahs. In fact, socially an



labourers, masons and carpente~s and those agriculturists with
land siz=2 below B.56 cents) only 26 percent of the housesholds had
iny knowledge apout the chulahs whereas, among the upper sections

the percentag= i3 around B0 percent.

As for the soaurces of informatiaon abaut chulahs the
situation was dissimilar to that of adopters. Unlike the
a&mtE(s, the majority oF the non adopters in the sample (8@%)
rndAreceiyed the information about this technology from relatives
ind friends and only a tipy minority (8%4) had heen informed about
chulahs by the wvoluntary workers of K.5.8.P. and otﬁer
ingtitutions. . The only abservation that can be made on the
information dissamination channel is that the voluntary workers
influence is becoming limited even in respect to imparting
information to prospective users of the technology.

Table XI: The Number. of Househaids _infarmation about_chulahs and
sources_of such information

Total no. of houseinolds surveyed o

No. of househalds having infarmation about 35
the existence of chulahs

(@) 0f which households belonging to the upper 28
strata )
(b} Households belonaing to the lower strata ?

(iri percentage)

surces of informatlon

l. Relatives and friesends 80%
2. Print end pun orrint nsgra Y/
3. Village Extension workiors &%

4, Voluntary worhkers 8%




Why is that this information is not getting translated inte
instailations? Part of th2 answer to this complex problem has
already been braught out in the earlier section relating to the
constraints +2acing the users. In vact, our interviews with the
non users have been mare or less a repetition of the constraints

voiced by users., The majour cifference has been in terms of

perception of technoliogy maoulded by interaction with users

Table i2 gives the reasons for neot installing chulahs.

Table XIIz Reasons for _not Instslling Chulahs

;;;;; F;eascm; ————————————— _—;erce;;.;ge of the hoauseholds

1. No knowledee T sow

2. Difficuliy in iocarting the 60%
installation tean

Z. Initial cost difficulty 4Q%

4. The report about the working i1s 65%
not encowraging

9. Friends and relatives did not a3S%

recommand

From the above table it is clear that the non adoption #f
this technalogv is explained by strang inbuilt constraints such
as
(a) in targetting the vulnerable sectian
ib) difficulty in arranging men and materials
(c) failure in maintaining an organic link with craftsmen (er

techpitzal personel) belonging to the 1local popuiation se

that the repair and maintenance can be taken care of
(@) the inherent defects of the chulahs which failed ta respsnd

to users need.



From the demand side, the major prablems as discussed
earlier are those emerging from the sociio—-economic background

that defines certain conditions of entry.

Concluding Dbservations

We conclude this study with the following ocbservations. The
chul ahs designed by KSSF, though an upgraded version, fell sort
of being an appropriate choice for the users. From the supply
side the inappropriateness arose from its inflexible deisgn
characteristics which preciuded the efficient use of any fuel
other thar wood. The efficiency dimension of the other types of
natural fuel scenario has bheen averlaoked. This is significant
given the diverse fusl Qse pattern in Kerala, The whole gamut of
problems assaociated with the use of saokeless chulahs such as
breaking up of plat+torm and gipe, inapprupriate pot holses, soot
accumul ation, difficulty in heating up etc. on the one hand and
the 1ack of a2deauats perscnnel for maintemnance on the other poses
serious problems in the assimilation of this technology by those
who can afford ik, Cn  the demand side, we found that the
miority of the ponref households were getting isolated. Such
households are characterised by low incoma, limited plinth area

of the households and low educational standards etc.

The percaptivie decline over time in the number of chulahs
installed by K5SP is in itseltT a reflectian of the crisis in the
rocess  of diffusion and of technical change. Some of the

congtraining Ffactors c:teé.abave cauld well be true of other

29



general innovations.

I+ inspite of heavy subsidy and the inherent possitilities
of direct monetary gain to the users and the acstive involvesant
of a popular science movement in nastening its diffusion, this
technology is Ffar from gairnipng popular acceptanca, it does
seriously cell into questiocin the appropriateness of the strategy
of diffusion. KSSP can perhaps partly absolve itself of this on
(in the light of its preoccupation witn other programmes and alsa
in 1line with a general shift irn its priorities. However, in a
fundamental sense it does suggest an inadequate appreciation of
the complexities inherent in the process of diffusion. Te
illustrate, the need for 1ncremental technalogical change
characterised bpny a process of +flows and counter flows of
infarmatioin could not be carried forward by the Science movement
and consequently tachnology ra2mained  static trapped in
situation. Incremental technical «hange and adcption igs a
continuoue process of 1nteracit:zon zmong four major agents within
a given strucature namely, R % D, voluntery workers, artisans
(who are znrgaged in designing and preduction), artisans engagm
in 1nstalling the technolagy in the user househalds.

Eigure I

Elows_and Counter flows oaf techpolagy information systeam

- R & DT
L o o BN
Househclds T artisans
Voiuntary - NG S installing,
warkers - T repairing and
TN maintaining
N o Artisans //{-
T (designing 4/
T and .
praduction)



In this situatinn es the cl.art reveals the infarmation about
the new tachrology :s diseminated through volunteers who in turn
rrranges -tes nroduction Dy o speclal set of artisans and followed
by ite pstelletnaon 1 tha hnuseholds by the local artisans
lmasons). The experiaence of the households in the use af new
technuialy ¢ 2¢certained by voluntary workers directly as well
% indir=chiy thrcouah the local artisans engaged in installation.
This infcrmation traensmitted to central R & D system where
further design channes are undertaken and treansmitted back to
uars as indicat=sd by the arrows in the figure. The process
ontinues wuntil the technoleogy becomes appropricte to the
wvircnment, Unfortupately, our study would secm to indicate that
the first round of circuit was coaplete when a rtaw households
rece.ven the technolcyy. Howovay . Ly secHhn? ravers2 flow was
shar ¢ circuried  becauss disciontrnuities developed betweean
musehold and maintenance workers and further between artisans
g voluncary workzre. Even is such 2 revarse flow had accured,
there was no centralised wifort Lo brina in 1ncremental
aptat:ons and improve perforironce anc efficiency. Innovation-
Uffusion 1s a continuous cCrrcwizr process, the +ailure of

liffusion waould iroiceate the chart curcuiting of Lh:is process.

We may alsou porat ont in this context that there 1s a need

tor developing a certxinr sennitivity towards user needs of the

rristively underprivilucrnd sections  of the society. The
mintended bias of Ty tachnaloav Lowasrds the fore privileged
wction= stands Lo {»1 Lerrecicr. Havi,mg €&aid this we would

bdever =till maintale thazt (85 v pertiaps the most appropriate



sections., Moureover " Lha terhnotogy demand ionoavation and
giffusion 1s 3 continuous oroCess which  other  voluntary
arganisations limited tc a few regions may +ind it difficult te
carry forward., KE558P with itts gtra2ngitn heritage and credentials
is capabile of meeting such challanges on proper realisation of
economice of diffusion of this technoiogy whose widespread use
has in the long run bear the potential for transtarming the rural

society of EKerala.

[ Sundaresan heliped in collecting ths viliage 1level data.
CK.K.Subrahmanian, U, Naravana and Ramnan Mahadevan offered helpful
comments. However . for errors that remain, the author alone is

responsible 3J.
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