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I t  has bern 5 that  t h e  qai lure  to di+fuse 

Inmwsti~nz errocs prcductive sectors mcy be a msjw factor fw 

the long drawn s l n c n a t i ~ n  i n  t h e  growth of Kcrala economy durinq 

the la3t  two drtc,~ds%. ' !-twtes:ctr, sc? f er no serious attempt has 

k n  me& towerds zdsnt iC i .  yir14 the major cm9trs in ts  t o  the 

fitfusion e 4  :nn~v?t ims  p?rticciarly i n  rural  parts of Kerela. 

mile t!:i5 oucr.tic> has b ~ r !  raised i n  some studie9 on 

rgricul t!:rai c!evelczmcn(-, c? i  Kcrere, howsvw the focus has been 

mnf inex! to 'cha.? . i n C e  LIetwerzn research 1 a b w a t w i  es and 
- 

atmsicr! cent!-e5.' The ex~4n:ln~tion of the cons tra in t s  i n  the 

liffusicn of such r:fr.>?, i r n f  vat ions  es low co5t h w s i n ~  and fuel 

rlficit~nt chulshs which can ge~era ts  significant changes i n  the 

waricn e c m 0 x y  ~f ICernl a bas been inadequate. 

The technology of s m a k e l c s s  chulahs is carrsidcrcd 38 percent 

at cfiicient 8% conpard t o  t h e  tradit ignal one. These chuish~ 

r e  available a t  a svbsidised price ( to  the extent o+: 30 per cent 

l f  the t ~ t e l  cost) so that wen t h e  power household9 who r e l y  on 

rrket for the purchase of f irerrooc! may be able to reduce the 

mtum H purchase and should thus be able t o  gain mnctcr i ly .  

1)2 d i 4 f u s i m  of smokelc3s chulahs nou;.d thus not only r-trict 

I See P.. N. R & J ,  !ht~!rr?..l. R C ~ Y C I L ~ ~ Z ~ ~  hrtd Gec-.entv ni  i sed 
r;evcl oprn~~nt i n  K~ral  3, pc?per !2r'n+entec) ai ':?)c hrlr:ctal 
Cunf erence o4 KSSF, Ca.1 Lcut. i ZGY. 

7 K. N. Naif- , ear icultl-11-e.i Gr..r?w~!r i n  Kot-s.!e., C'oo.strai r t t s  
rnc! Psiicy ~ m v l i ~ ~ t ~ ~ n s ,  C e r ~ t l - ! ~ .  for Deveiopmef11: Strrdies 
I m m e o ) .  IFRS- 



the rate of depletion of our +orest wealth but importantly rl- 

protect large numbers of wofnen sn3 c h ~ l d r e n  fro* seriou?r hcrlt 

end enviranmental hazards emanating J r m  the s m k i n q  chulatn mf 

t h e  traditional types .  

It may be point& out i n  this c ~ ~ n e c t l o n  that  the in i t i r t in  

i n  Kerala fw the dif+usior? of t h e s e  t s c h n s l ~ g ~ m  and in 

perticular the +ucl eS.C icieni; 5fItckt?lc5~ chulahs. was trkm 

v i g w a u s l v  by the  Eerela Sautl-a Sshi Lya Par i shat  a9 a M ~ W  

proqramc to S r i n q  " t h e  Jruf ts of sclence to the door steps ef 

poorer  household^"." 

However, the sveilabls eu.lder.cc? or! the extent o+ diffuslm 

both i n  K~rala arlrl other p s f t s  ~f lnclld presents a dimtl 

picture. Out of al mast 4% L p !  h ' i?oc!seholds ' Cincluding r r l l ,  

m e d i u m  h o t e l s  and tea shows:# in uerela potentially e l ig ib le  fr 

chulch Lr?stcllation QPIY es mznY ii.5 Z13733 .reprcr%c~ting 4% of the 

totai househo'l ds hctvco qonc i t 1  +or ~n;Drovcrd chuiahr. 

Glvm the sl~~licrtv * the technolaqy and its Mttn 

prwaqation by a rnaJdr 5cicnce nwvmcmt in a state renowned fw 

a ts  hiqh Icvr l  ci socraZ anar~nc?ss, t h i s  olow diffusloin appears 

somswhat ~aredoxrcal .  -. tkef-%fore, w e  have attmptcd i n  the 

f o l l m i n q  paces a ctucy o+ r:ct.ctr.r and pattern of diffusionof 

th is  tcchnolopv so LS 9 t t . ~ - ~ ) w  L~?ht on the m a j o r  factws 

constratning i t s  spreed i !, K~ira! a. 

., ;; 1 ~-.ii ,- - *??' t.l.!r? F'e:?tpir lets ' Scf.cnce f o r  3aclzl 
~ ~ * ~ Y ~ C J L ~ ~ . ~ . L C . ~ ~  , 1 :  b I S a ~ t r a  Sahl!~a 



fn the Irteratur~ technology dl+fusion is understood i n  

(Iif+orent perspectives.' These! can be braodly classi+ied in to  

thrwr groups v iz .  (1) Adoption Perspective, (2) Market m d  

Infrastructure Pers~ecti v s  and (3) Economic History Perspectivem 

The main analytical quest1 on regarding the three approaches 
I 

m t i o n e d  ebove relates to the key factors that  influence t h e  

path ot the suread that detrrnlno tho r a t e  ot diffusion. 

The f i ro t  approach underlines *ha relaive prof f tabi  lity and the 

m u i r e d  invsstment: the more prof i table  (advantageous) the 

ihnovatioin and smaller the reuuircd investmnt the greater the 

rate of diffusion. The adoption/ epidemic perspective considers 

di f fusion in terns 04 demand for new technology (products and 

process) and ignores wpp1 Y .  

.I* ~unt ras t ,  the  arka at and infrastructure perspective 

.npherises the supply side of di.Ffusion and shows r m c w n  w i t h  

t h e  wsys by which innuvatzone for adoption ere made avai lable to  

h a  firms tor usera). W e ,  it is not the individual but tho 

@Ovsrment and public anotitution which establish and control the 

cmstraints set for the individual to make choices. Therefws, 

the d&ffwenee in diffusicn path can be accounted far  by looking 

at tho institutional rather then individual behoviour. 

8 Scc ?or a rev iew of l i  teretore  ?. P10ha17an r 'r  r l e i  artd 
K. k:. S u ~ r a h n t a ~ i  Rib, i + S A I  ~ ? 4  1 r?ler.-trclnics 
t e c h n o l o y f  (a 5tuc;y oC a a o i l r a t i . ~ n  nf n~icroeI.eccr-~c.~ics 
zn Indiari t a p i t &  ~ Q O ~ S  i o c l ~ t ~ t ' r y j ,  

, . 
I "  +or 

DuveZopnrsrit 5tu.J !.es iM i tnec)  , i C r c 7 .  



I n  the t w o  perspectives outllncd above, the innovatim i c  

assumed t o  be same the  throughout the  diffusion process. In 

variance w i t h  t h i s ,  the economic h i s t o r y  perspective emphrsisn 

the changes tha t  can be brought about thrguqh locai adaptation 

and improvement. The d i f  f usian process, accordi nq t o  this 

perspective is characterised by rnn~vatron-a i f fusron interactimr 

there is a con t inu i t y  i n  the innwat~on-d~*qusiort pracesJ in the 

smsc t ha t  the diffusion requurr~s the development cr) the 

capabi 1 r t y  t o  acquire, adapt, improve/produce and make available 

t h e  tcchnoloqy consistent w i t h  the local cmdi t ions. 

h review of the recent experience of energy technology 

di+fusron Cbiogas, gasiqiers. windmi 1 Is, hydropowered mills, 

w a t e r  heaters) in a wider range of d e v e l w i n ~  count r im uldd 

more dimensions t o  the general literature on the diffusim 

perspectives ! Such perspect& ves range +ram saci o psycholoqicr 

concerns t o  conccrs about the nature a+ technology political 

economy 04 users and crrocictcerc a ~ d  the role of p a r t i c i p a t i o n m  

the process o+ technoloqical cisnge 3 t s e l f .  611 these providrl 

greater understanding cf h o w  energy technology interests  with 

r u r a l  suci 9t10s. -' In re1 a t i o n  t o  smokeless chulahs, recently, r 

com~arat ivu Ir i ternatron~l  evaluaL~or? of  the fuel e f f  ictmt 

chuiahs have become avai lab le  which bocuses on regional -ific 

constraints such as technical. social and economic factors 

7 See for ~ h t * > . i s  andrc~w Parnctt "The d i f f u e i o n  of energy 
;Sechfl3! O ~ I I S  i 11 the t'ctral areas of devalopinq 
c;cju~l.t~- LUG, a dqnt?telii s ~f ~ Y ' J C ~ ~ C ~ I " ,  World Development, 
Voi.  ~ t ,  No.'), iY90. 



conditioning thedi f fus ion  of chulahsm6  lesst to s a y s u c h  

factors d i + f e r  from r e g i ~ n  to  region. Regretfully chulah 

programmes have largely failed when they were introduced on a 

large scale in ru ra l  communities, whereas adaptation recpuires 

c l e e r  interaction of the designers w i t h  local artisans and the 

users of chulaha.' Theref ore ,  in the present study we take  a 

position that  one can not investigate the d i f f u s i u n  of nsw 

technology without considering the innovation diffusion 

intsraction. Furthermore, it may also be useful t o  integrate the 

9umtion relatinq to the suppy demand sides of the technoloqy 

along with t h e  intervention strategy of both the state and the 
I L 

locai w g a n i s a t i o n s  such as science movement. The intergrated 

approach has the advantaqes of evaluating the  role assigned to 

local w g a n i s a t i o n s  in particular t h e  voluntary wganisations in 

diffusion p r x e 5 s  i .r .  "With the capability to  learn, teach, 

cajole, mediate, advise and wqanise particularly in rural 

areas l 

6 See for dutaila A r t  Van d a  Laar, Rurcrl Enerqy Prdblem 
i n  dwvelopiny coirnrries, diaqnosia and pol i c y  
aPpronche6. ri veview ~f nujar i;;s~\.rah, aorking Papar 
98, I ixs t i tuts  u+ 913ci41 Studies, Haque, Netherlands,  
1991, 

7 Sae, SEFIRET , Have planners ~ i ~ d @ r . ~ t ~ o d  the yoor peoples 
energy groblams7 Soci o-ecmomic aspects of energy 
technologiess a 1 i teratur-a rev iew,  University of 
Twsnte, Euschadg, 5787. 

ti tchman Pab, l'Qrqenisati crnai m&n power and 
insttrtutronal aspects of bioqas programmaw, Lsssws 
Irlrii arr akper-lance" , i n  Ramash B b t i  a acrd Ckmirnand 
P e r e i t r a  (rdc.1 Sacio Economic, Aspect of Renswablco 
Energy Techrr~ l  ogi ee,  Wr>r I d  Emol ovment Prcylrammv. 
Gunsva, I Qd6, 



The Gav ?t-nmen t of Indic f alrnched the dif fusion program d 

smokeleos chulah technslagy as ear ly  as 1983. I n  the overall 

strategy of cltffu?;inq the chulahs, Govt. of India  has giwn 

special- r o l e  t o  voluntzry organisations on the basis  of the lagic 

out1 incrd above. To make - t h i s  innovation increasingly rccossibla 

t o  poorer sxtions of the population the programme invalved 

sCrbsidy to  the extsl-tt 0.i' 50 percent d cost of installad 

7 chul ah%. Ta  f aci l i tats rapid diffusion around S000 traininq 

coc.wsei ware held special 1 y +or vi  1 l age  women to learn t o  build 

improved ch~clahs  u n d r  the a~r,;Fces of Department of Nn 

Conventiwtal Energy and i n  col. laboration w i  th voluntary 

wganisations. By 1994-85 aracrnd 7.36 1akh chulahc mn 

ru~posedl y built saving ai >: m i l l  i an t g n s  of  fuel  wwd valwd at 

Rs. 24 crores. t n 

Wtmever, a detaiied avaluation study conducted on imomd 

chulah proaramma has a diqfersnt story t o  t e l l .  I n  the  uwdrd 

an evaluator, "6s sc1n-r one involved i n  working with nu* ef 

voluntary wpanisatioqs i n  spreading the Nada chulah (om af 

Deoartment 0.t Non Ca3ventional Enerqy aporoved models) . 8ince 



)hulahs) was ieunchec; I 552 tht? pf cturc m ground baing the 

oppmlta of what b ~ o ~ r t n r j o t  ci. tcimsconventionrl Energy claims t o  

bm. A lot cf rkt!lc.5.; trabe s i . ? ~ l y  not been ins ta l lad  as amtwiels . . 

f t h e m i s  l y i n ~  $,ro~ir?d zr .  tii++arent villages. Out of the 

chulihe actually t n ~ i a i l a - 3 ,  i very hiph oercentaqe are already 

out ef u s  or o ! .  M:ny ,-it-€. l t ~ed  only part  o+ the ti-. Out 

chulchs still !n ur,e nany i ~ k v e  increased fuel  consumption 

r a t h u  decrrasad i k  :+s the*,, ha\% tmzn built by urrtreined train- 

during the tra in ing  corlrc3.s. Rany do  not remove smoke from the 

kitchen. Kiir?y ch~rnrteys e~ rcc  go ebove the roof thereby releasing 

t h e  smoke r!.rsid;-. :?n4 ci;t + . a UQMCY of now four 

lrkh wozcr. tretni i '  ?.-.s t ~ ~ f  l i - 4  c!?t*.:tkhs, a t  nil1 be surprising i f  

even Zt pt.?-cc..,?r, \ r ? :  1 k -3 ~3incLe ct?ulah 8+tu being 

t r a i  ne;fW. 1 

fh?s klnit 3f d e i ~ r e c s i n s  '?ccount of t h e  rtrte of rifrirm 

r a i 6 ~  fur?d3ti~rLiri ~ ~ k s t S 0 i l 5  ;:bout the d i + f u s i m  o+ this neu 

t ~ h n o l o q y .  Ttit. rna jc~ .  problea according tc r  the study crted  

above,  at t h e  nbsrnce a wide network & voiunterv 

organlaations w i t h  dueq~ involvement that  Is cuff icimt enough to 

induce adaptation among tho households. This weakness must have 

raduced t o  the minimum the feedback mechanism tha t  mav help An 

upqradatiort 2nd mi+ ication o+ the rhu2ilh technology, Our study 

prop- to examine whether the presmce of active voruntary 

wganisatiion is I n  fact  a sufficient conai t iw fcuourinq 

diffusion of rural tuhnalwy.  



The above account on the liqitation dirf usion of. c h u ~ a h s  my 

not be e n t i r e l y  varud i n  the c,=:c.$ O+ Kerald. ic :.(-,he l i g h t  of a 

major copmi t m c r t t  t o  dcve lo~ne !? t a l  c*:hoc ~ m e r  eteG bv a popular 

science movercent call zc! kar-2 5 Si .ot i?ra  Sahi t y 3  Fsri shat  (KSSP), 

We ma)) mentian here t h e  na jcr d i  f 2erentizting aspects betmm r 

pure vaiuntary org%ni ~iaticsrr wh:?se s c t l  v i  ty is finst1 y con+ inod te  

social work tvhereas as the scicr?c-.. mttvemcnt like KSSP trying tr 

comI?<ne?s soci a1 work al m g  r.~i,&h conaciencl zettior! process thrw@h 

the dif f usf an of science 1 1  .:leraturs. in\!alving In pol i t ical  

struggles, campaigniffy b q n i r t ~ t  th,? pol 2 utr cn p r ~ n s  projects etc. 

Thouqh the +ormcr also d~vc?iupc conscien'c~zation,  the a r t  of 

combining i t  with i n t a - v e n t i o r t  r7cr.s Lr_') S C I U ~ I C C  movements. W. my 

consider. tkc f t l l  .I u. f;.,?q >.:'-.::'~;iL;i L I ?.i.i+- r'av01~ri;lj more i n t a m  

di+fusion i +  trtkur: ug b y  -. ccl--:nce movement. (1)  science 

movements car1 sensi tlr;,: i : h ~  'icshnoluqy o v t i o n s  according tr 

social weds l e c ~ d i n u  trj L ~ E  ~clnercl l ion of more appropriate 

technlegies: (2) t h ~  u . 3 ~ 3 ~  irrfltlvat~r interaction may be mwr 

intirnzte thiln c!s~ral .  Far ,  ' L  n thcit there is conccntratim 

of l i c i cn t i$ i c  tc.n2cr- cine tcltc5nt5 2mcng members of ~ i M l C e  

movement but also tho i'-rzk bcick mechanis~n from the usws will br 

stronger on account of the scientkf ic kno!~ladge of t h e  nembers d 

the movement. 

The n o t i  or? tila? *;02tint=i~\f orqani sationc i n  particular the 

s c i e n c e  mave.(nsPts a r e  tile cost appropri a t e  nodal agmcim 

creating the ore  c o n d r t i c n r  fo r  d i f  +usim w i t h  the ability tr 



i m e  that  has not been examined c l o ~ e l  y, Thi3 is among one o+ 

h e  issues we propose t o  take up in our study. 

r j r l U ~ ~ f  ht-,s_kn_ae 

In v i m  of the impending merpy cri3ig KSSP decided to take 

w the ceuse of energy e f f l c l m c y  by designing fuel efficient 

rod burning ~molrcles~ chulahs, the adaptation and devrtopment of 

dich was undertaken w i t h  the he lp  of Department of Scimce and 

TLchnology. kSSP took up the energy conservation programme, 8 

ujw a c t i v i t y  in the 80s and the chulah programme in the midtile 

mf BBY much l a t t e r  than the all India experiments mentioned 

rwlier. Ch, appropriate form o* chulah was designed by e process 

ef mptrimcntation. KSSP decided to d i 4 f u ~ c  it through i t a  own 

network. This network is something unique fur KSSP, for. no 

tther voluntary organisation in Kerala has got a5 big a network 

19 KSSP. Therefore, the task of d4 f f us ion  was expected t o  become 

The task necessitated a multi pronged approach with the 

fmllcming strategic 3teps f 1 ) d i f  +usion through conscimtization 

ef rrcienti f i c I i terature, conveying the mc5serge of consuvation 

through art ,  songs, skits, 5treet plays, f o l k  a r t  etc. 

(2) hoduction and di+f  usion of smokeless chul ah3 through its 

network. I t  needs to  be mentioned jn t h i s  content thet a m p  the 

ultipronged strattgie5 were ski1 1 f wmation and l o c a l  employment 

v a t i o n  b y  designing and manufacturing of stoves, once the 

m n d  was qentrhtcd by conscientization. Through a s c h m  of 

procurement o+ cl sy bsked chul ahr , S h e  unem~l oyed rural artisans 

mpaged in pot te ry  could be rehebil itaterd.  This was another mafor 



objective of the programme. It was also envisaged that a graq 

of people can be entrusted w i t h  the repair and maintenance 

a c t i v i t i e s  for specific regions. 

K-P, it is claimed, is s a i d  ta have drawn useful Insans 

f r o m  the experience of non-dif+usion o+ this technology e l d e  

and deveL oped a prototype model by 1963-84. While designing the 

. m o d e l  t h e  KSSP technical  team is said to have taken note of all  

possible t e c h n i c a l  options t o  arrive a t  an appropriate dtsign fn 

a smokeless chulah wi th  higher levels of ef+iciency. To start 

~i th, four d i  f +went  geographicai aress were selected keepinp in 

view the variations i n  the quality of .firewood and local 'clay, 

type of houses, venti lat ion,  t (30kin~ habits etc. Hwicy 

distrf buted 900 chulahs in - four locati ens, 160 KSSP activists 

were assigned the t a s k  of ron5tant monitoring of field 

efficiency. Five  homes were allocated to each KSSP activist. The 

data generated were careful ly anal ysed and by 1985, a unifarmIy 

acceptable mods1 a+ n smokeless rhulah was developed. One unique 

feature of t h e  KSSP model unlike t h e  mode l s  developed els#rh#e 

is that it  has incorporated p o t t e r y  linings i n  order t o  mwrr 

the dimensional accuracy slich that the heat e f f i c i e n c y  ls 

maintained at a higher 1 eve1 . 

b o t h e r  majar element o.F the strategy was the intensive 

training of the volunteers i n  technical and organisatimal 

matters. Those who were closely assaclated with the developmmt 

0.F chulahs were subsequently absorbed as instructors t o  the m l W  

training programmes. The t ra in ing programmes also involved the 

task of procuring materials and f i t t i n g  the chulahs. To start 



with, 20 \.sicqt=zr?, were selac Led bv the District Committees for 

trrini np a t  the KSSP t~ead*:usr ters i n  T r i  vandrum. I t  was noted 

that that thoca t r a i n 4  :-~c?uld i n  turrc t ra in  the TaLuk and village 

Iwel volunteers and khcre"; dovelop a chain of skilled . . . 
wwrrn-ll. Thia k i n d  of Lcr dawn and vertically integrated 

nrtwwk r g z s  Intended to r aciif ta ts  .the transmission w f l o w  of 

infamatian r a g a r d i n ~  the c;or;strsints from the local level  t o  

h i q k  levels far s u i t a b l e  upcr-adation and modernisation of the  

Fw s r n e n n i n ~ f ~ l  ashksment of the overa l l  trend i n  the 

liffuszm of %:his t ~ c h n o l o g . ~  it i s  necessary to have a 

t ~ ~ ~ t i  tcti vc pro+. i c? oi' the number of el i qf b l  e households" f o r  

rhulrh i n s t a l  i:?+:ioi>. 'Jnf ortunctely, the data r e l a t i n g  to t h e  

wbw of he~oetnlds,  €haps and hotels eligible for  chulah 

instal lation ere avei lab1 o onlb up to 1988-81. Though census 

figures f o r  population is avsilable f a r  80s. however huusahald 

ciqures have yet to  be pub1 ished. In  the abwnce of the 1 a t t w ,  

r h r v e  ~ t t e m ~ t e d  to oroject the total number of e l i g i b l e  sites 

ir instal lat ion; on tfre assumption that the family s i z n  in 

Wi la  remaine?d ~nchanqed far the 80s. This aslsumpticln derives 

emgth from t h e  fsc t  that t h w e  has been very li?tlbs variat ions 

in the f mil y s i z e  during t h e  threo preceding decades I naci te  of 

W d s e l i n e  i n  qronth rate  of podulation.  On t h e  basis of this 

usumption and using t h e  population data the  following +armla 

" -  Eliri  b l e  in the s c n ~  of qavi  nq &. b:.; k t w n  tc! z ~ j c ~ r .  

12  



was used +or estimating the growth r a t e  o+ households. 

N' = Number of households at time t. 

n annual growth rate 

and 

Where r and h are the annual grwth rates o+ population rnd 

average household size respect i vel  y ,  

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

Similarly we have also attempted to project t h o  othw 

potential ctsor s OF cirtrl atrs. 11111s t r e i  r r q  +lte t\mac,i r b c )  c - e r t c ~ ~ o  wo uere 

able  to identiiy five o t h e r  categories of r e s i d e n c e s  w h n  

tradi t ional  chulahs; may be in use. These i n c l u d e  (1) hotel md 

sarais ,  (2) Dharmasalas, (3) Tourist homes, (4) i n s p u t i r n  

houses, ( 5 )  restaurants, (61 sweet meat shops and eating places. 

In addition to th is  thwe are also other t w o  cateqwims mf 

residences such as shop cum residences and workshop cum 

residences. Thouah they are also listed under the category of 

"residences" i n  the Census w have howww omitted them from the 

calculations as w e  were not certain whether these residences haw 

cbokinq facility. The question i n  thiscontext is haw t m  

generate numbers for the s i x  categories mentioned above.fw 19Wr 

i n  t h e  absence af census data, Unlike households i t  is, 

problematic to project  service sector growth, as  i t  is l i n k e d  tr 

the pattern of economic growth rather than a+ po~u la t ion  growth. 

Since the growth rate of the economy remained more w Irrss 

steady, wei have taken the growth rate  of 70s es the base fu 



praJIcting far the 80s. On the b a s i s  o+ this method wo haw 

wtirnrtrd tho total  number of e l i g i b l e  places fw chulah 

inutrlfation as given in Table I;' 

f j j l n d m i ~ ~ 9  Chlrlrhs i n  Kr T_he..TreU_n Plf.iuoi on 0 r a j a  
---LI------"-------------I-------^----------""------------------------------------ 

Incrsa%e Increase i n  Total Increase G f  which Percentage 
Year i n  the the s t a c k  of in tho installed No, of  house- 

s tbck  c f  o t h e r  t y p e s  chulahc  by KSSP ho lds  under 
households o i  rasidesces - i n s t a l l e d  chul ah 

e l i g i b l e  fcr ( s t o c k )  (s tock )  i n s t a l l a t i o n  
c h u l a h  . 
i n s t a l  l a t i a n  

( 11  ( 2  1 ( 3 )  i 4 )  ( 3  (6) 
. . 11+2) 

- -me- - - - - - - - - - . - - - - - - - -  --  .--... - .  - .---..-----------"CI---L--------I--------------c 

1788-81 405954@ P4435 41 55935 
1961-82 4121440 97295 421 879;  
1982-83 4184134 88 154 4282268 
1183-04 4246194 9607 6 4347178 
19B4-85. 43 3 302 1 99a16 44  1 2837 
1705-06 4378038 101635 447349; 5154 3088 0, l b  
1986-87 4445657 !a1496 45471 55 12378 7080 8,27 
1907-88 4513553 1023Z.4 46158@4 38424 27080 O n 8 3  
1980-09 4 5 2 2 Z i 5  103176 4605552 70451 45608 l , 6 7  
1789-96 4652384 lL4481b 475b320 144735 53888 . 3.84 
1998-91. 4725297 194857 4829!54 212993 7bB00 4 .41  

" - - - L - - - - - - - - r - - " - - L I - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

S O U ~ W ;  Column 1, 2 generated frob-housinp census 1980-81, coluan 4 and S 
taken from Agency far  Nan Conventional  Energy technology, 
V~zhuthacmuo,  Trivrndrua. 

Ch i s  evident #rom table I s i x  years a+ intensive efqwts 

resulted in installation of chulahs i n  r mure +our percent 09 the 

t o t m l  hwsehaldci i n  K w a l  a. Infact, the chulahs installed 

annually do not even cover the incremental yov-wise increase I n  

ttm number of  (new1 y farmed) residmces, not to speak of the 

increah i n  the existing houses of around 45 lakh hwseholds in 



Calm 5 af table I gives year wise stock chuldK 
L i  

i ns ta l l ed  by KSSPw From t h e  tab le i t  is seen that tk 

incremental increase of KSSP chulahs have come down over th@ 

years and hence i s  a matter oS: great concern. This is becrucr 6 

already bean stated, KSSP . possess the institutional capabilities 

t o  bui I d  up production, del i v e r y  and maintenance and also rdwt 

t o  changing user needs. The increasing withdraw1 of KSIW, 

therefore, casts shadows on the fur ther  prospects of diffusion mf 

t h i s  technology. 

f n wde r  th  capture the mul t ip le  dimenrims a+ the  p f o c ~ s .  

d diqfusion w e  $01 t it imperative to undertake a case study 

approach incorporating both the supply and demand sides. On the 

dmsnd side. the maJw factors t o  reckon w i t h  appear t o  be tho 

aporopriateness of technology and socia economic structure of tln 
, . 

hwsehol de. On the supply side, the ent i re  gamut of 

wgarrieational factors such as avaf 1 abi 1 i ty,  maintm~er 

personnel motivation etc. are the crucial doterminantm, Th, 

nature o+ constraints imooeed by thaw factors have t o  k 

analysed i n  wder  t o  develop a s t r a t m y  of  diffusion of t h i s  Mw 

r u r s l  technology. I n  the +ollawing pages a modest rtt.mpt i n  

these lines has been made. 

( F S ~ a _ V F l L w s S t u d y .  

Ue ventured t o  examrne thesie parameters with  ref wmce t o  r 

v i  llaqm located i n  t h e  wtskarts 09 Tr,ivandrum. Thm choicw d 

Kuhakuttom w a s  not  only a choice of convenience. But KSS? wu 

i n  f a c t  askad t o  rexommeded by K S P  a villaqe fw wrwv tr 



srqpested, +or. t n e  prc-sence ~f 1 arge number of KSSP volunteers 

located f n the v i l l  ayt? was another consideration as i t  would help 

fw our investinatroo. Kazhakuttom has a total papulation o* 

25574 whi 1s the tcta:  number cf households were estimated to be 

4592 i n  ths vear ;?BPJ-01. The m a  jar accupation a+ the v i i  lage is 

agrfcul ture  supplementad by r ~ i r  making, copra process inq  and 

rishing. I 7  

Folla~inq t h e  method used earlier regarding the number of 

hseholds e l i g i b l e  for chulah which in the case of Karakutton 

4s estimated t o  be around 3508 households in the year 1990. Frm 

1996 to 1Wa the total number of chulahs instql!cd tn the 

lrrthakuttom village was only aroclncl 308: out af thrse 450 were 

instal 1 ed by t:SSP. The  recurd of dff+usion zs rather 

nsatisf actory and rai 5es 21 arrnxn~ quest i  m s  about t h e  

conqtreints and t h e  +ul ti l men? 0.F socio-econarnic objsct  i ves of 

~ntegreted tee this prograrnrntl. 

In order t o  identify the ak-,jar constraints i n  the way of 

diffusion of t h i s  technotogy. W e  hdve s u r v ~ y e d  around 100 users. 

h addition SC? non-users o.C thf s innovation were also 

hliberately included i n  aur s?irvey i f ?  order t o  understand the 

~otential economic socio-pol i t ics1 constralrrts to adaptation. 

-9 the user hor~sehulds w e  sclrveved a l i  those who had installed 

mkeless chulahs in t t i ~  v ~ c i -  1987-8G. This wws done in wde to 

allow su+f icient time to t h e  hclisehoEtls for 43rni l iarisat ion with 

tk use of t h i 5  technolc~nv. Hor6:s\ccr, all the chulahs  w e  surveyed 



had been installed- by - K e r a l a  Sastra Sahitya Parishat, 

Who are  the adoptars of this technuloqy? Our wrwy 

revealed that in terms o+ the occupation-wise of the head of th 

housholds t h e  majority belonged t o  the category of servicrr"  

This was followed by agriculture. CI s i g n i f  tcant point  that ww 

to emerge from our survey is that  the diffusion of thir 

technology is getting restr icted to the relatively #n 

privi lcrged sections whereas a ~ r i c u l  tural  labourers, calf 

construction and +ishing wurkerz who constitute the nrjw 

proportions o i  the v r m k  *otcco in the village arw u f d r  

rapresmted i n  ths ponulat!onl" Cc?s Table  11) are outside the 

where o+ in+ lum.=e oi: thxs ~ ~ W C I : - ; B C J ,  

Needless to say, accupnticn is a poor indication of weir 

economic stuatus. F) morc? approc:-iste indicator appeers t o  bo thcl 

income s t a t u s  of t h e  houa~halds however this is not fm d 

problems either. fis is w a l  l-lnscin, there is a natural tmdmcy 

to underreport information an income when an inva~tigatr 

confronts the households. Tr-iereSorer w e  have taken cmwmr 

expenditure as a wroxy +or income. Details of which can bm maen 

from tab1 e I V .  

1 The cs.ter~or~iaat;%cln is on the basis of major uwrn of 
i noom. 

I S  Occupation-wi ae the dist~ibution of the population rf 
the v i l  iage t h ~  dis tr - ibut ian  showed the majority of the 
cat.sq3ry o-i: agr i c u l  turwl workers f 01 lowed by coir and 
f i sh ing  wurkers. Q Q ~  alsu details census 1981. opDclto 



able 11 : O 1 l s ~ i b W A - ~ e e H H w s e h o l  d ~wdin- 
~ ? s ~ U ~ n b U ~ b A w ~ _ O + L & ~ e h a l d s .  

- - - - - - - - - - - - - 

Uccuprt i on No. o+ households 
-------CII----UUU-------------------L-L-----l------- 

hgricul tur-e S0 
Clgri. labour 15 
Others (construction, fishing 3 

and co i r )  
Servi ces 39 
Business 6 

---.-------------.------------------------------------UI- 

100 
~ ---- 

Ba+orc examining this issue let us prasent details regarding 

thm~distributiw, of the households accwdtng to the  s ize  of land 

holding. Logically it was hoped that  those who buy the firewood 

from the m a r k e t  may adopt t h e  technology somewhat +aster than 

those who can & f w d  to procure it f r a m  t h e i r  garden land. ( s w  

Table 111) This w e  bave ificluded t o  ensure an important 

H m s i f m  from the point of view rrf firewood auaflabl~ity, frx, 

thr original scheme of chcilah rji++usiw, envisaged substantial 

umomy A n  +ual use a m q  the tlauseholds t o  rural  and urban poor. 

Table I f  I : I?i.st,tg-bgti 3%. .-p$- Ha~~schrll9~&sw~i_ng - -tg the s i z e  
c1f-l -dn& ~ o A  a tt?!J.fi -and - Q ~ E U L L ~ ~ . A  - -  .______- ---_- -- ------------------------------ - _ -  

Hoidxng size &gr. Clgr. Constru- Services Busi- No. H 
labour ctian and mess house- 

other hol cts 
workers (%) 

------ - - - - -- - 

Land l ess .- 1 J. 2 
Below 10 cants 2 4 - 3 5 
10 - 25 3 1 25 
25 - 50 10 43 2 41 
58 - 1 acre 15 1 0  2 23 

1 - 2 acres 2 2 2 3 
Wove 2 acres 1 
Total 30 6 3 35 6 100 ---------------------------------- 

Table I f f  reveal that the majority of the households have an 

wrp size a w e  23 cants; which i n  the context of K e r a l r  can be 



considered as average holdinq s i z e .  Interestingly enough, the 

majority 05 the heads o-F such households have also indicated 

s e r v i c e  as their  majar occupatfon. However, the p w r u  

hous~holds I~pving a limited range of 5 cents, who havc bmT 

re ly ing  excluslvc2y on buying .Firewood have by and large w e  
. . 

excluded irom the di3fusion process. The c h a r a t w i s t i c s  wtlina 

above can be roughly taken as proxy f o r  the socio-economic status 

Hawever, w e  need to  reckon w i t h  several  other variable 

among these, the  major m e  appear to be the relationship b e t u n  

expend1 ture an f oad , +uel consumpt f an and *ual cost. The data 

collectsd on these aspects are presented below. A r  is r l e r r  fm 

the table I V  there exists an inverse relatianshif3 between furl 

i r v a i l a b ~ l i t y  Srom garden land and chulah installation. Thus 

whtle there  is heavy r e l i a n c e  an the ~narket +or +uel  for thou 

households Wase monthly expend1turia is less th%n Rs.551, 

However those w i t h  income Ra.SG13 are *ound to be dependingm 

their own garden land. 

Table IV t flacket QeaenC!er,cc!e~~tFu.e3---~r?ddDDi+&s~ 
C.hq.!-a.b5, ---------------------------------------------------- 

Food No. o+ Fuel The extent of 
Exoenditure house- ava~labll i t y  purchase of 

ha1 ds froin ~ s r d e n  f I rewuod f rm 
land o ~ e n  market 

(Rs. 1 ( X  j ( X I  ...................................................... 
Below 130 5 - 100 
158 to 250 8 - 100 

250 to 330 16 1U 90 
550 to 438 CI 

C- 20 80 
450 to 9CXJ 4 37 73 
530 t@ 650 28 7d 30 
630 to 7SC 16 6'3 15 
750 to 858 18 5'0 10 
895 and above ? PZ 8 --------------------------------------------- 



We also found from the survey that the insta l lat ions tend t o  

favour households with higher alinth area (as in Table V) .  Hay be 

th chulah i n s t a t  l a t i r n s  ccnstraf ns t h e  k i t c h e n  space of the 

hwsehol ds. 

Table V : ~ j - s t ~ ~ - ~ _ l ~ - ~ ~ ~ ~ f ~ ? - p y ~ e ~ ~ ~ ~ L d c , - ~ - c ~ o r d i n a  t o  the f loor area 
CI f--t .h.e-h!ws !?- ..................................................... 

area ( i l w r )  Househol ds 
x 

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

B e l o w  Sd@ sq. f k .  6 
SO8 - 750 15 
75@ - l0B0 25 
1B5Q - 1SClG) 41 
fAbove 1508 13 ----------- 
Total  100 

We c-lso gbzw-ved c ~ r t a l n  linkage between chulah 

installation and ~7 relative2 y larger size of  land holdings, 

higher l eve1 s of cunsumoti cn expendi ture.  bt gger s i z e  p l  inth area 

househol.ds etc. Uuy s a m p l e  study also reveals the same 

linkago extend5 to education. A s  table V I  reveals; the number of 

hauseholds t\ccordinq to  the education of the head of the 

households having educational qualif f cation (S.S.L.C. end above) 

constitute around 67 percent. This was found to  be t r u e  i n  t h e  

case of female head of the household a s  we1 1 whose opinion have 

bm a decisive factor i n  the adPaption o+ this new technology. 

From the above discussxon af the socia-economic status of the 

households it can be cm,cluded that th is  technolo~y has tended t o  

frvour those with "cr i t ica l  minimrrm" of soci o-economi c status;. 

1t is this factor, t h a t  posed as barriers ta entry of thfs 

trchnol ogy . 



Table VI : Q-. 5 tr i but i mn c i H a ~ x e _ h L d ! . ~ a c c - ~ . y !  1- 
edu~in ti_q=.~3.-t.he.b-e-a@. 

- Educatio>el level No. of households 
x 

~ - - - - - - - - - - - - 

Illiterates 2 
Std. 1 - 5 2 
Std. 5 - ‘? 29 
SSLC --r 

3 3 

Pre Degree 12 
Degree 15 
Past Gradu~tes 1 
Fro+ess~onai 4 ----------- 

100 
--------------I--------------------------- 

1n add1 t lcn t.o tbe r a l e  04 cc:ence movement in c o ~ ~ c a t i f t q  

the usa+uinsss crq t f ~ a r :  tachnoiogy to orospectivw adaptus, thr 

Government r.f Kcr.a:z 32.- also ~.:i\:cn ~ufficient imowtanco tathe 

p r o j w t  b$r ~ t p v t 3 .  !.kg pub: ir.r.ty through the p r i n t  and ~ i *  

medias. 

Hewever, cur- skudjr '1.?'~q?5ts t h a t  it w a s  not so much tha 

important channels L thd cersmnel channel which m r m  thm 

principle solcrra oi inSacma+.lcn a+ new technology. Only a ,  lritd 

number +'e; i o d  Qn th? m i n t  Oi- non pr i n t  sources. The dmtrils m 

the eaurceo cf inforrnction sra  given i n  table V I I  cmfirr this 

obs@rvs.t I on. 

Table V f f  :- ~ h ~ ~ - s s i ~ ~ i , ~ . ~ _ t ~ . ~ c ! ~ ~ ~ . f i n ? - ~ ~ - a . ~ ~ n  5aurc.es ----------------------------------------------- - 
Sources No. o+ hwrseholdm~%~ 

---------------------------------I---- - 
I .  I'mperaor,ef. (pr1r.t & I ton-crint) 6 

11. Persmei  
(-:I a t t i v i : ~ i s  a+ voluntary 65 

ergani az - t ibns  
(b) ex1:ensian aizents 3 

v:l:dqe level workers 
! c )  E r r  ends .3n< relatives 26 

- ICI I I -  

-I--------------------------------- 

100 - - 



From t h e  cbwe table, it is e v i d e n t  that the  major w r c e  of 

cummication was a c t i v i s t s  of KSSP and t h e  f r i e n d s  and 

relatives, ex amp1 e9 of non-i n s t i  t u t i  a n a l  pe r sona l  carmrmnicati on. 

Tbe v i l l a ~ e  f eve1 entcnaion n w k e r s ,  d-pStt t h e i r  f a i r l y  

didcspread social contacts, appear  t o  have been l e t h w g i c  i n  

cmmmicsting t h i s  new technology. Whm a s k e d  whether subsidy 

rr¶ e major inducement fw adapt in^ of t h i s  technology,  on ly  1s 

w c m t  o& t h e  h o u 5 e h o l d ~  gave posi t i v c  rcpl y .  These hausehold?, 

Calongcd t o  less p r i v i l e g e d  among t h e  sample households,  The 

iml ica t ion5  of t h i 4  w r  s h s l l  d i s c u s s  i n  d e t a i l  l a t e r 1  meanwhile, 

irt us discuss t h e  margSnal i sa t ion  procc5s of t h i s  technolcwy as 

reflected i n  t h e  supply  c o n s t r a i n t s .  

Rs a l r e a d y  under l ined ,  some sort of i n i t i a l  'push*, was 

iwnd t o  be neces sa ry  to induce  t h e  adopt ion  of t h i s  technology. 

ht ~ u b s c q u m t l y ,  49 a r e u l t  of d e m a n s t r a t ~ o n  effect the 

tnanled~e abwt  t h e  t u h n o l - y  =reads and ~ a i n  8 momentum of its 

m. Fls t h e  demand i n c r e a s e s ,  t h e  a v a i l a b i l i t y  of t h e  technology 

r8y a1 so have t o  i n c r e a s e  commmsuratel y .  The f 01 lowing = t i o n  

m a m i n ~  the supply  c o n s t r a i n t s  r e l a t i n g  t o  t echno log ice l  

Ilf*uslon. 

The I n h e r e n t  problems conf ron ted  by the  u s e r s  arc a p o i n t e r  

to t h e  supp ly  component 3. The chul  ah us ing  h o u w h o l d s  complained 

f enormous problems conf ron ted  by them. In fact,  o+ t h e  109 

chulahs i n s t a l l e d ,  onlbl 75 were 'In ope ra t ion '  and t h e  rest were 



abandoned and i n  its place t h e  t r a d i t i o n a l  chutahs nere built." 

The following tabla provides details about t h e  malw reasma f r  

abandoning the technology. 

Tabl e V I I I x M !  or Sea_wr?.sAal~Ab~nb~nina+..ChW 

Major reasons  No. a d  Expenditure 
h~use- status 
holds (range) 

--------------------------------------------,-,--- 

1. Chulah platform 1 below 13B 
broken 

2. Chulah constraininq 1 a* 

space 
3. Exhaust pime broken 16 550 
4. The greater  i n i t i a l  7 500 k ~ ~ Q V W  

t i m e  taken 
f o r  l i q h t i n q  uo hlqh 

These ranaed from t h e  breaking o+ i n s t a l l e d  chulahs ,  cracking of 

plpes, to d l . C f i c u l t i e s  i n  start ing etc. ;See table VIII) .  l'?m 

s i g n i f i c a n t  ~ o i n t  tha t  emerge is the cwrelation between thm 

inc idence  of abandonment of chulahs with t h e  l o w  expenditure .and 

low educational status of the households. I 7  In fact ,  w e  observed 

one instance Q+ chulah being remo#ed due t o  lack of suqf iclmt 

space; this household belonged to  t h e  lowest -1 a1 ladder i n  

terns o+ income, household 'space', and educational status. 

1 J FI more coaprehencive survey crrnducted by l':SSF' cant@ tci 
the cuncluaicn tha? abandanmur'rt r * t s  is 20 per.cent, 
SPP +or d e t a i  l e M. N. 13~b,Ghakai~dn, DI < f LISL Dr, of ?muroved 
chulah.; : Q Study with reference t a  h'er..;la, R.Ftli\ 
dissertat ior~.  Cantre 40r Devol~,vme:nt S t t i d l  cs, I 'J';il. 

I 7  The edu.catiana3. s t - ~ t u s  I t l : ~  tn r?Jor~ tv  t ,t  the  
housenolds 1%  below S.S.L.C. 



From the above, It does not however necessarily follow that  

the rest of the household5 had no complaints w l t h  chulahs. On the 

contrary, another 20 households had +aced s imi lar  set of 

problems. But these househaLds had managed t o  overcome such 

problems by replacement of damaged par ts  such as pipes and chulah 

basements. However, uur enquiry revealed that  it was only af ter  

cmsiderable efforts and time that they succeeded in locating the 

p u ~ l r n e l  f o r  replacement and repair .  Thf s Is because the team 

ws d is tant ly  located and do not have any mcaetary incentive fo r  

tho technical t e a m  t o  attend on the repairs. Clearly, the 

installatian work was said to b e  more remunerative than repair  

and re~laement , This clear1 y suqqasts t h a t  t h e  develobmgnt of 

l a a l  expertise in instqlling a.nb rmairlnr) chulahs have been 

; I b u n t ;  though the originel intsnt ion was to develop a small 

'nucleus' of people who w l l  l far'qe two way links with the local 

artisans on the one hand and w l t h  households on the other. The 

w v e y  has braughz out: t h ~ s  maJo?- missing link. 

The reason has been that t h e  transier of skills of the 

personnel throuqh tra inino  and retra ining  af d i s t r i c t  t o  taluk 

and further down 4 0  viIlages d i d  not take glace as expected 

mainly because the insta l la t ions did not get the necessary 

momentum. Even those kho qat initial training i n  installing 

chuiahs therefore dropped out when they found better oppwtunfty 

for employment. T3s rjmand for  new chulah insta l la t ions are 

presently m e t  l u  importing t h e  materials f rocn distant places 

(rrwnd 2G kilometers away,. This was not related t o  the absmce 

of p o t t e r s  but had mare to do with l a c k  of suff ic lmt moutonturn 



from the reqion end consequently the linkages contamplated caul4 
. .. 

not be 2ttich?d. Thr-l sam? phenomenon has resulted in undue delay 

of repair and r~a lxc rncnt .  

The dai.;~.:? u! ths -..(ariaus parts of the chulah, t)n 

abandoning o-? the chulelrz i-.r)d difficulty in replacmment aM 

repair on t l lh  5 t h ~ ~ '  d ~ p b a r ~ d  majar canstraints t o  the dif4ur:m 

of t h i s  L_t-?ch~;;l~gi;#. NOW*>:-.YE~~ there were a h o l e  lo€ H 'problm 

related <a tho ltco QX the ttschnado~y which are i n  no way loss 

imortant .  'fhess ?lave beer, sbrially listed along with th 

raspohses against each ?,rablcn !see Table I X .  ) 

Table x x  : T! .! :?.-? ? f ?J-~-JLC.~~?&-~B!FLP=~~~~-~L-M 
!j~:;5?2yJ:q!s 

-- -- - - - -~ 

Major v r a h l : : ~ ~  No. o+ 
hwrsehallr 

---.--------- .....------. ------- ...------------ 
1. Frwqcr!zl~t c . ' r ~ ~ t  2.: ;.? :':oP. and platforms 60 

2. Tha t r c a l  1 'l; .-,v.?:i :! k h t  i! r'lraX other than uood 
t 3uch LS cficl=.z!~t :-er:..idu~s, d f  y leaves etc. ) 60 
can nrt ret . z ln  ?-%st 

4. S r ~ o t  ;:cct.!mc~l .?t ien arlJ tha difficulties 
i n  t 9 p  r'c;nL-Va'. otc. ~zruixulated soot 
in the c , i C i k i ~ & g  V P Y ~  

4. r4bsrrce a+ n ~ t  5 0 : ~ s  to suit vesb~ls  of d i+ f#mt  M 
d i m s n ~ i  ons 305.2 probl ems 

5. For chulehs dry +irewead has to be split up 
i n t o  small gir.ces which $5  a time ton%uminq 58 
process 

6. The i n i t i d  lighting up is a big problem 50 

7 .  Haat +corn t h e  main stave can not be transferred t o  
other two staves and thwefwe cooking takes 60 
cons1 bcrabl a t l  me 

8. Lack of space and the accorrrpanyfnq difficulty i n  
using l m q  Sirswwod and a l s ~  the problem i n  6 1 
drying up r i ce  water 

9. The smoke from trndi~t ional  chulahs enabled the 
drying up of copra and f i s h  during the rakny 68 
season t h i s  i z  nct  r . 0 5 s i b l e  w i t h  chulahs 

- - - - - L I - - - - - - u - C - - - - - - - - - - - - d - - -  



Constraints cited above and faced by the major i ty of the 

hwuholds i s  c lea r l y  re f lec t ion  ot the l ack  of "good w i l l u  for 

thin techno1 agy. 

~ t e n ~ h e - t r a d - L L t . ~ - ~ a l m a n d t h e  1 mnrouM chullah. 

A t  the time of survey w e  come across another strange 

phanomenon. C l t  least in 23 households the t r r d i t i a n r l  chulah6 

r e  kept along wi th the smokeless thu1.h.w of thm 25. 10 are 

having serious problems If ke soat accumulation, breaking up & 

~lrtfot-ms etc. and eweiting maintenance and replacement and 

M r r H w e  t r ad i t i ona l  ones have t o  be retained. T h m  houwholds 

V t e d  tha t  even after  the repai r  t h e  arrrng~mmt w i l l  continurn 

t o  the u n c e t t a ~ n i t y  regarding the steadiness of thm n m  

tuhnology. Clnothsr 13 hwhseholds gave the reasons rt?poft.rd i n  

tabla I X .  In  e f fec t  the t o t a l  re l iance on s~lokoleos chulahc are 

linitrrd t o  a m e  50 households. 

!~#Lc?)DoR~Q! Q L ~ ~ ~ Q R ~ ~ J I S  

Though major lessons about the s l a w  d i f fus ion of chulrh 

tuhnologv can be drawn i r o m  the abwe, yet ue havr dram anothmr 

-11 sample of non adopters w i t h  a bias i n  favour of m w e  

vulnerable hausehclds t r o m  tho same region. This w e  felt would 

hc i l i ta te  a bet ter  appreciation of t h e i r  a t t i t ude  and also 

mdwstanding about this trchnoloqy and thus br ing  out the majw 

mume for  t h e i r  d is inc l inat ion.  Tho details of the sample is 

!ivm i n  table X. The hwssholds w e  randomly  elected keepinq 

t h m i r  praximitv t o  user hauseholds as an important considerati ton 

In tho eelect in  process, 



Tab 1 e X r Yw~~eh014Di,s3~~5b~~.f .Lo ~ ~ + ~ . s r r z u s . ~ a ~ c o ~ ~ - & . ~ E  
ocs up at i . o n L ~ u ~ _ s _ ~ . r n ~ 3 . i ~ n _ - ~ : d ~ ~ r l @  i-t-ura s . d ~ d l l ~ ; ~ ~ ,  
&.we & si ..................................................... 

Occupation House- average fivegage month1 v Educa- Yl i n t h  UH 
h o l d s  land consumption tianal the hwro- 

s i z e  expenditure 2 eve1 hold 
(in acres) ( i n  Rs.) ( i n  sq.ft.1 --------------------------------------- 

Agriculture 10t20X) 1 =3  5Sm S t 0 9  S 0 0 t o 7 5 1  

hqricultural 22(44%) 0.10 
Labour 

Mason and 7(14%) 0.13 430 1 to 3 belaw 5# 
Construction 
and other workers 

Services 10(20X) 1.00 600 SSLC 750 to  till 
and above 

I)usine!bs 1 (2%) 1.20 750 Degrse Mmve 1- 

The non user households economl c prof i le apmar diss in i lw 

to those of adopters. The question to be asked in th is  contmt 
.. . 
is what prevented t h e m  ?From adootirty the nen technology. W 

thinking opened UP f e w  possitiIlties. ! I )  The awareness md 

conviction yap (2) orqani eation&l weaknesses 13) socrmconwic 

disabfl~tia~. I n  fact ,  non diffusion of this technology i s  the 

wtcowe of the combined effect of all t h e s e  factors. 

To illustrate, the households unper strata def in& in t b l r  

X have expressed d i i fwen t  view pornts regarding the ~NM 

techno1 OOY. Cllmost the entire households wanted t o  Brw 

firewood. f o r ,  149 cost has bwen escalating fast .  Whm ask& 

about the new tochnoloav only 70 per cent of the hwwholdr  1111 

express their a ~ a r ~ n t i s s  about chulahs. 1 n fact ,  socially a d  



labourers, msms and carpentecs  and those agriculturists w i t h  

land sizs below 0.5@ cents) o n l y  26 percent of the households had 

mv knorrledge abaut the chulahs whereas, among the upper sections 

thm percentage i s  &round 80 percent. 

A s  +or the sources a+ information abaut chulahs the 

situation was dissimlfar t o  that  adopters. Unl ike  the 

adopters, the maj~rity a+ the non adapters in the sample (80%) 

had received t h e  information about t h i s  technology f ram re1 ativms 

and friends and mly a tiny minority (8%) had been informed about 

ehulahs by the voluntary workers o a f  K.S.S.P. and other 

imtftutions. : The only  observation that can be made an the 

informati on d i  ssmi nat i  on channel is that  the voluntary workers 

influence! is becoming limited even in respect t o  imparting 

in+wnati cm t o  prospect i v s  users of the techno1 ogy. 

Tab1 e X I : lbeB-!.rlrbeh ~34:usehoi_4ss M a r n \ a t i o n ~ t r c ) ~ k A u ~ U b o _ a n d  
W-U~.F:P.S-Q~..S.UE~~~~! f . . ~ ~ ~ ! t a r ? .  -----------------------------------------------.-- 

Total no. of households surveyed -a 

No. of households having in+ armat ion about 35 
the existence o+ chulahs 

a Of  which househbSds belonging to the upper 28 
strata 

(b) Hwseholds belonging to t:>e lower strata ? -----------------------------------.-------------............- 
(in percentage) 

sQwxPslrs?A ~ ~ ~ ~ r f ? ~ * o r !  
1. Relatives and +riends 80% 

2. Print  and nan c r l n t  msd2a 6Y. 

3, Village Egtensiun workrrrs  6% 

4. Voluntary workers 8% 
---C-.-------------------------.LI--C-----------II- 



Why 1s that t h i s  in*ormat.ton is not getting translated intr 

instailationr;? Part  of the answer to this complex problem has 

already been brought out in t h e  earliar section relating t o t h r  

constraints tacinq t h e  users. In +act, our interviews with the 

non users have been more or less a repetition of the constraints 

voicqd by users;, The major aifference hasbeen i n  terns of - 
perception of techna:aqy maul dec! by interaction with u%ercl 

Table I2 g i v ~ s  the reasons for not installln~ chulahs. 

Teble  XII: R-essin-s.-_f .~.!x!.a_t_I-nstaXb-incr _C-h&a-h~ 
- - - - - - - - - -. - - - - - - 

Ha jar Reasons Percentage of the  househof do 
--------------------------------------------->------ 

1. ND K n ~ w l e d c j e  3W. 

2. Di++icultv in locating the 
installatian tesm 

3. I n i t i a l  cast dif+iculty 40% 

4. The report about the working i s  
not encacragkna 

5. Friends and relatives dsd not 6SX 
recommend 

-----------------------u-----___U-- - -  

From the above table i t  f s clear that the "on adoption mf 

this technolcqv is explained by strong inbui 1 t constraints ouch 

(a) in targetting the vulnerable section 

Zb) difficulty in arrsnginq men and materials 

(c) f-ailure in maintain.ing an organic link with craftsmen (rr 

technizal psrsonsl ) belonqing to the local population sa 

that the rmair and maintenance can be taken care of 

(el the inherent Zefects of the chulahs which failed to respl  

to users need. 



Fram the demand side, the majar problems as discussed 

earlier are those emer~ing from the sociio-economic background 

that defines certain canditione of entry. 

We conclude this study with the fallowing observatians. The 

chulahs desiqnsd by KSSP, though an upgraded version, fell Sort 

d baing an appropriate choi ce for  the users. From tne supply 

side the inappropriateness arose f ram its i n f  1ex ib le  deisgn 

characteristics which preclucicd tire a++icxent use af any f u e l  

other than woad. The eff icisncy dimension of the other types of 

natural iuel  scenarf.~ has been overlooked. This 5s significant 

given the  diverse fue l  use pattern in Kerala. The whole gamut of 

problems essaciated rri  th  t h e  use of smokeless chulahs such as 

breaking ctp a+ prattorm and pipe, ~nappropriate pot holscs, soot 

recurnulatian, d l + +  iculty f.n heating up stc. on the one hand and 

the lack of sdeauato p a r s ~ n n e l  for  maintenance on the other pores 

rwious problems irk the assimilatxon of t h i s  tachnalugy by those 

who can af ford I t .  On t h e  demand s i d e ,  wm found that t h e  

w j w f t y  of the poorer hausehalds were gett ing isolated. Such 

hwseholds are charactet-r sed hy low income, limited plinth are& 

mf the hausehalds and l o w  educational standards etc. 

The percsft~hle decline aver t i m e  in the number of chulahs 

installed by K56P is i n  itseXi a reflectian of the crisis i n  the 

.vocess o+ df ++usion and of  technical change. Some of the 

constraining rectors cr ted above cuuld wall be true of other 
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general innovations. 

I f  insp i te  of heavy subsrdy and the inherent  possibil i t ies  

gf d i r e c t  monetary g a i n  t o  t h e  users and the a c t i v e  involvemnt 

of a pmular science movement I n  hastenincj ~ t s  diffusion, t h i s  

technology is far .From painxng popular acceotancs, it don 

serious1 y czll i n t o  quest io i  n the apgropr l a t e n e s s  o? t h e  strategy 

of diffusion. KSSP can perhaas partly absolve itself of t h i s  en 

in the light of ~ t s  preoccupation r ~ t h  other- proqrmmes and alw 

in l i n e  w i t h  a general sh i f t  in its priorities. However, i n  r 

fundamental sense it does sugqest an inadequate appreciation of 

the comolex~ties i n h e r e n t  i n  the process + diffusion. To 

i 1 lustrate ,  the need for incremental technallogical chrnga 

characterised by a process o+ f lows and counter +lows bt 

informatioin could pot be r a r r ~ e d  forward by the Science movement 

and consequert tl v techno1 oqy reniai ned s t a t i c  trapped i n  r 

situat iov.  Incremental technical chanqe and adcotion i s  n 

cont i ncroue process o+ 1 rrterart: ~n smong Sour m a  jw agents within  

a ~ i v e n  strucature name1 y, R & 4., valunta.ry workers, artisans 

(who aro ee~aged i n  designinq snrj praductlon) , artisans e n g l g d  

i n  lnstallfng the technoloqy xn the user households. 

Fllwre-. 1. 

El nws-and,Counnter.. 3 1 . ~ ~ 5  ,aL?sz!? ao-laav.infaua&iatuimt@svcit~a 

-----.- -- R 8! 0.7.- -.-- 
. * c- 

.- .* ._--- . --.- .-- 
.-/, 

;Househcl ds '. ~rticanr 
Voi untary /-- .--- f2-. \ installing, 
workers \ repairing and --., . maintaining 

1. - t- ' .. - -_ 4rt  i sans 
\--a 

/ - (designing 
- --.. and 

praducti on) 
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In this situatian a s  t h e  c,:,art roveills the informatiun about 

the new techno1 r g y  zs di som~nated through v o l u n t e w s  who i n  turn 

uranq- -. t3 pro*iuction by n caeci a1 set of a r t i s a n s  and followed 

by its i n r t r . l I & ~ c f )  5 : )  the hnuc*olds by the  local artisans 

f ~ s o n c i .  The, expel-rencc! cf the households in the use of new 

trtbnoio ?y i c ;  esrcrtaincd by voluntary workers direct1 y as well 

as ind ir .?c t iy  threugh the local a r t i s a n s  engaged i n  installation. 

this Infcrmatron transmitted to c e n t r a l  R & D system where 

further desiqn changes are undertaken and transmitted back to 

osws a= iqdicated by the arrows in the figure. The process  

continues unti 1 the techno1 @gy becomes aoproprt&ta to the 

nviro~nrrnt.  Un+ortunatel y ,  our study would secm to rnslicats that 

the 41rst r o u ~ d  of circuit was complete when a + e w  households 

reef; ved the techno1 cqy.  H e .  , I -  c;cltonti r evwS2  + l o w  was 

Wri ctrrux ted because d i  sccntr. r\uF t i e a  develooed between 

houwold and mai ntmanco workers; srtd f ctrther between artisans 

nd vnl untar y workzrs. Even .t -; %nth 3 rever se f 1 or had occured, 

Mr- I..=~E no cenkral3sod +?++ore to brino in incremental 

adrptat~ens and improve perf oritzcrcer and ef .f ici ency. Innovation- 

Ilf+uc.ion is a c~nt i r r~ ious  crrc,ki-;t- process, the 4allure of 

liffuelan would in01c;~te the short curcu i t inq  a+ t h i s  process. 

b k  m y  a2su go~.-,t a r t  i n  this context that there is a need 

Iw develapinq a ccrt3ir:  sepal t i v i t y  towclrds user needs of the 

r r i a t ~  v r l  q undorpri v i  I~r.c*i:  osctx one oP the society. Tho 

unintended b i a s  a9 : it* t .-.cFno:cci.~ torsrd.; the @ m e  privileged 

mtion.= stand$ to be j ct r re rkc4 .  f-ist*i,-g said th is  we Would 

b v w  still 11tajct.l ir5. thzt i;5SbP :'.s perhapti the most appropriate 



sect k mns. Hureuv~r ' Ll her + er-hnal c ~ r j  y d e m a n d  t I-knovation and 

di  f + ~ 5 3 o n  i 5 a canti  nuuus Urocesr; w h i  ct-, other voluntary 

arqanis;a.tiann limited tc. a Sea regions ma.:! .Find it d i f f i c u l t  t o  

carry forwzrd. KSSP with  its S'trength heritage and credentials 

is capable of meeting such challsngec on prapcr realisation of 

ecanomi cs of di  f +usi  on 04. this techno1 oqy whose widespread use 

has in t h e  long run bear t h e  potent ia l  +or tranaf.rrrrning the rural 
. . 

society of Kerafa. 

T. Sundaresan he lped  in co3JectS.ng t h e  vf1.iaqe l e v e l  data. 

K. K. Subrahmani an, D. Narayana and Raman Mahadevan of qered helpful 

comments. However, +or errors that remain, the author alone is 

responsible 3 .  
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