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·r~:;.y /~FPROfRIATE TECENOLOCY? 

1. npr-ropriatE;. tcchnoloey ic .~ :.1c2.~1inclcss phrase, for n()ooonc would 2r~vocatE the 
usc of an in:lppropriatc tcchnolOfY• It is~ hoHcvcr, a tcr:" which has ::'cccntly u1tcrcd 
dcvclorocnt vocab'.llc-:ry ,._,_·1C' it it: import2.nt to be in arrce:ocnt as to Hhat is mu:mt. Two 
examvlcs may best serve to elucidate. 

2. Sugar is an important commodity in any national cconor.;y. In lS74-lS75 India 
prod.uccd E.l r:i Ilion tons of crystal sug-;r. Of this to be 1, 8C ~xr C"-nt is produci.:d in 
222 factories utilizint_. l::..rcc-scalc vccuum pan tf_chnolory ::md c::Jployine sonc 200 ,CCC 
peo_i:lc. The b2.lancc ic: :_::Toduccd in sm:1ll-scal.: units utilizing the so-c'.llcd orxn pan 
sulphitation tcchnolo£y ::;.nd these ~>rovidc seasonal employment for som•. lCO,OOO people 
who would otherwise migr2..tc temporarily to the cities for four or five months or remain 
unemployed during the slack season. 

3. The first pilot rhnt for s::1all-scalc tcdmoloey Wl.S tuilt in 19::&-J-9:7 and has a 
crushing capacity of 30 tons per dc:y. Continuous dcvclo:.1l'lcnt h::-.s t'lk• n pl·tef: since 
then and certain compc:.rati vc firurcs bct~•cen th;: laq~c - '1.:>1d sm.~.ll-scalc :--lants arc 
relevant. II dc.tailul. study in 1973 show;;d that for the .SC'.rnc initiC'.l invcstmE:nt o£, 
28 million rupees, one nodern pb.nt, usinp. the v-~.cuur.-. r·nn technology, could be built 
or 47 smnll-scalc mills. The formE-r would produce n li tth. more th.::n 12.,000 tons 
of sugar per season for n totnl employment of 9CC 9 but the h7 small plants would produce' 
two and a half tint.s more SUf'lr rrnd employ ll tir.tcs more people. The.ett ratios obviously depend 
upon the nssumptions about an .::vcr::::.gc. mill 1 s :!-Cr'ICJrmanc(_ in :lrt c. vc.r:1.gc ycilro However 
rough they may bE:, they show that sm.:tll-sc.J.le tE:ch:>"~olo[y is more f'_fficicnt in terms 
of cafital output and employment generation. 

4. :Jot surprisingly, the technicu.l efficiency of the l::crgc-scnlc. V<lcuum p<m plants 
is superior to that of the small-seaL: units. !.nothcr study ebowcd that for ten tons 
of cane, the averar'- recovery r"-.tc in the l'lr£€.-scnlc factories of northern India was 
g.:; per cent. "Hth the smnll-scalc technology, it varied from 7.;;~:~. to o per cE.nt. 
The cost qf froducing 100 kp of sugar thus worked out ~1t 2-3~: rupee:::; with the modern 
racthod, and between 223 and 23C (c:.cj:'cndinE on the recovery rate) with the ~aall-~¢.a)c 
technology. However, the sugc.r rJc.ck in the lnrgc rlants had to be solcl in 'b.oth nt:arby 
and distaat markets Hhich r.1cant ':l.dditional costs for tr:-\nsport. Furth .... r, there t.ras 
ahtays a delay in the dicposal of the sugi'.r sincE 'l ouch bigger region hac to tc covered 
by the nnrkctin£ system. Thcsc factors added :;: to 7 per cent to the cost and raised 
it to about 250 rupees per 100 kg. 

5. Great success he;s been CJ.chicvcd in ::cttracting, rural investors and entreprenEurs 
to take ur:; the new small-scale technology. Ey 1973-1~74, 93:_: units had b:;cn set up 
by small entrepreneurs in the State of Uttar Fradc.sh 2.lonc. Further, a nct-r industry 
has been cstablishcd to n:anufactur( the fcquipmcnt required for the sr.1all-scalc units. 
The amount of iron :--.nd :--;tcel needed for the::;(, smc:.ll-sc.-_1, units ir: only c:.bout ;EC rcr 
cent of that required ty the l::J.rt,c-scalc industry for <roducin[ the SOlr.lC qu·mtity of 
crystal SU£U.ro In ::cddi tion ~ the milChincry d.csic;n do1..s not requir( any imrorbc..d com
ponents, thus s:-.vintr, foreign c.xch:1nge. 

C. The .::ttov'"L. is th(_rf.:;fOr( .. 3.-·;frOOG Cj:.ztn1plL- \Jf smu.ll-scalc appropri(:':.tL tL:chnology .. in 
the ilgro-industrial sector. The second ex2.mplc, dc.scritc.cl bclow, tells a different 
story. 
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7. I n ;:nothw- country , two !=l astic-injEction nouldin[ m::-.chincs castin e 100 ,000 
doll~rs och wc r <' i ra::,ortc.<' to r:roduct p l a.cti c shot.s a nd s~:tca lc . '·!orking thrE.c. shifts 
a.nci with 'l t o t a l l~tour forc~ . of only 40 wor k er .::; , th< r;•~ chi!1(.S r roduccd 1.5 million 
j1<cirs o f shou:: a nd ::;and~ l:: ~ yc..ar . F.t two doll:!r s p c.r rair, thc..sc. wer e t ctt c.r V.:\ lu c. 
a nd h~d c lonct.r life than ch c..::. r l <..ath •. r footw(.nr c. t the. s~m< pri c e . Thus, : 10GC 
artic~n 'shou.i::i-.c.r :; lc1ct t!Kir li v <... lihooc'. uhich i n t ur.n Tl.C!UC(:.C th<... m:-. r k <...t s for the 
s ur:pli c.r s of l c.athr..r, h.1.nc! tools, wax :1nd ;:-olish, l a c<...s , e:t c . f .s a ll th ._ m<:1chin ery 
~nci the.. r.utw-i ~ 1 (?VC) f or the. ~lastic footwmr had t o h e.. ir::~port r.d , while t~c. 
l c.<:1thc.r foohi C·!l r wac t~so:l on l;~rgcly on i ndi [;(.;.l'lOus lil'ltf.ria l u .1 ncl i ndustric.c , t he: 
net results w ~ r<. a dc.c.linc. in both onploymc.nt ::nd r c.:1 l incor.: : withi:-~ th<... country . 

3. Th (.s<... two c a s1.. ; tucti c.::: illu ::;tr a t <. t h e k<.y c..reum<.nt for ~n~orriat<. t <Zchnolocr , 
namely tha t , in u,, ;;~~ j ori ty of c!c.:vc.lo;'n(..nt ;::.r oj<.cts , t h er e i n .::-. c hoice ::ts to th(:. 
t cchnolot:.,-y which c~n b<... u ::;cci , th<:J: t he. !":lodcTn •:k.:'\t t rn ' , t <.chnolomr i c not :1ecessarily 
the Oi:)tin.• l tc:e!moloe y, -'l::v:.1 th:~t c irnr l c. t cchnic::1.l e f f iciency i s not the s ol .::: c r i t c r ion 
on which a t c..chnoloc;y ohou lc! be s c.lcctc.d . Tc chnoloey i s not neu t r a l in its c.conomi c , 
socic l a nd rolitic.:-.1 i mpect . lf .:-. Gover nment is conc~rnc.c\ not only !,..r ith e conomic ' · 
~o~rth but <:l eo with th~ s r r~d of thi5 growth ii"tto d iff1..rcnt j:<:.rt s o f the.. country 
(specifica lly throu c h c>n::-·10yt1<...nt c r c.:ltion i:-t tht. rur~l a r t..:\c: a nd in the poorc.r sc:.ctions 
of the cities), th~n the choice o f tE.C~~oloGY is c ruc i a l . 

9. It may t c.. usc f •Jl to c.x::mi.'lf:. tri c fly sam::. of tht:. other areum~nts wnich h~wc~ bcon 
p.1t f orward in f a vour .. of t h e. d c v<.lopmc nt ~nr.: dissc.min.:ltion of u p:: ropria t < t echnology, 
and a l SO to look C'. t SOrnC Of t he. ObjEctions. ~irst 1 in the· ~ (.VClO{:inf COUntri C:.S r 
capita l i s :~r s c a r cer tt~n i n the industrialize:.~ countri c..s whc:.r ~ost ~odern 
tcchnoloc i c..s orig ino t cd . T~c.r ~..fore , the. rorita l :r~quir<.n c.nts for r-r ovic'in£ m:u:ir.rur;: 
employment o :;;:x:>rtunith.c t h rmlfih thcs~ tcc hnologice 1r e f r c.qu 1..nt ly h cyon'.:! the r e.."\ch o f 
the. pooz:-cr countri es . L-:.bou r , on the othe r ln nd , ic f·..O~r :-. lly .::.n ~bundant r esource 
a nd is r c.1dily a v1.ila tlc for _production J.urr.o sc.s. f..s llC<:.in.: t t h i s , it i s a r gued that 
• :·!est ern ' t c.chnolo&,i <...s g i vc th ~.- gr t.at t.r r <.turns art cc.r-it·:l. l invc.str.~(.nt a nd thc.se: mak~ 
a vailabl e t h e r:r cat c.st sa vinrrs f o r f"nh •y> ,-, i "'!'."!:":~~~t ~:::-= ~!-.~ .: 'ic . 1"ut\.:n.- •--t:vuvmi c 
growth . ' f.'urthc.r , l .:\bour {.-; ;;ot alway.!: ;1s i1 l:>un<!a nt or c !:c.Dp <.\ G micht be. c.x r<::ctc.d . 
Low productivi!Y ml y mo r e:. tlnn offset t hL low W.:l.gc.o ar.c? t h c w;:gc r .:-. t c s thE:m.::;elvcs 
rJay be p1ehcd up ar~ificially by eov crn!'!Jcnt 1-.c i slc:tion. 

. ~ 

10. S c.cond , th(:. t cclino'locic..s o.:f the inC:ustric. liz cci. countriE-s a r c l u. r eely CE..:'\rcd 
toHa rds lar g v-sc a l c.. pr odu c tion to m~tch t h e size .:-.nC: '1.CC(.ssibility of tt.eir mnrk(·ts . 
This lli~Y not suit ma ny d-:.v <... lopinf countries Hhosc. r.o r:ula t,.ion may be small and wid c.ly 
d isper s ed . A ~~se s tudy from ~mbia i s r e l eva nt . In one. ~r~~ o: the countr y , 
considc...rabl~ numb E:.r S Of Cf,(I:;; were bcine, prOdUCCC a nr1 t he. producer~:. W<lntcd to !'li'\rkc t 
them in t~c. urtu.n nr cc:.s . ' 'hat wa:::. rc.quir...d was <l, sr.~~ll r l :m t t<~hi ch could rrodu c <... 
p1pic.r-machr C.£G. trily s in. ~;hich _the cee.s. could b e rnckcc! for s".f c. tr::l.ll~port. Thoroug h 
invcs ti,;:c.tion of ~lh::lt 'lolas n.v2.il."..b l c ~n the. t-1orld r.u:r:~c t s howui thc:.t th~ Sllk"..l l c.st unit 
whic!-1 could be. a cc:uirt:<l (from iJc.n;na rk) could pr oduce . .:\11 t h t. qze trays tl1a t wer e n c.Gdc.d 
for an(. y enr ' s SU!Jfly of ~e:.es i . t only one month, workine onl y o n e. s hift po- day . This 
unit was highly a utomat<-.G :tnct w<.:.s c l early quit <.. u :·h.,conomic.'l l, c ivc.n tha t it would b e 
lying idle for 11 month~ of thc. y <...<1r. 

11 . Utis rroth .. m C~I'H. to the. a th.ntion of tht. Intcrmcc!i.:\h . Tec hnology Ocvclopm(:nt 
Grau}:: in London which mo.:-~:l.ged to work out a solu tion · with ~n cneinc t::rinc comr'lny in 
the United Kingdom, '' solution that r cquirc.t! the ticvclormC'nt o f a n E:w t .:::chnology for 
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on e stage of the; ;;roduction F·r oc<_zs . ':'lith thi s n e w unit , ~~hich •-1a s far l ess automat ~d , 

th'c. E::gg tra y r o:~uircr.1ent could be. ;:;roduced ovc.r 12 iolonths a nd tlv~ diffe r ence in capita l 
cost was a t tha t tiT.'Ic f0 , 0CL com~·cn:.<l u ith £J.2C,COO fo r t h e u nit fror.1 Den.onark . 

12.. Thir d , r.1odcrn •:!cet c.r n ' t cch.:1o lo6i ~s oft (.J1 r €-qUirc. a h i gh r!q~rcc of t e chni cal 
a nd o r £;a nizat i ona l c.x~e::rt isc. t o OiJcr at s :-.nc m~intain, "-n<.~ t h c..s c r c.sourc~ rn<l.y bE. 
l a ckin£ in a d c vc.lo:_:>ing country. I n :::ddi tio n, they o f h .n i nvolve i mi'Ort s of r <\w 
ma b : .. ria l s a nd spa r e f""\rt s Hbi ch cD.n not b e. :n;.1dc. locally. Th e:~sc bro f a c tors c a n l ead , 
on the o ne ha nd , t o gr catC;r- d c.pcncc.ncc. on t h 12 i ndustric lize:.:d countri c;-s ~nd an cxcer bati on 
o f balanc~of-;,aymcnts r.·robh :m.s , ::.ncl, on t hl o ther , t o .:.:.~l::ct.:lntia l und er-utiliza tion 
of capacity a nd higher unit coc.ts o f ~roductio:1. j , t a nni ng i ndustry pro j ect i n one. 
dev e l opinc country cnvisa guJ tuild i nc :l smc-.11 mod e l t '!nm.ry to a ct as a tr;:J. i n ing centr e 
a nd t o d<:.monstr c t c n e.w techniques , tog<:.th<:..r with :.. number of nel>~ buildings to r ehouse 
EXis t ing t a nncricso Tota l capita l costs wH~e:. proj <".ct , .c1 <:~ t 2. 5 mi llion dollars for an 
a nnu a l output of 1~ million cloll?.r s . Thc builc!i ne::; "'. ;'lr.~ 5omc.: of the m<:>.chi =tery wer e to 
be ma d e. loca l l y, so t h e i!:!port cont ent was cma ll . Labour r-•roductivit y l-Ias expect ed to 
increase but the number of worker-c. employed in the inGu s try would r cm<li n a t 3,000 
owine to n :; pc.r cent per annur:~ c:Xpcc t cd incrc~:sc. i n th(.. <:::c.m.:-..nc! for l en.thcr. 

13~ The proj ect wao , hm.rcvcr, d r opp<::.d 0 ':1 the. r~rounds of not h :i n g moder n enou gh, and 
was r epl a ced by a sch orne for :. l .z.r e c Gov crnm e:nt - ownc.r:l t :1.nncry c.st a t c costi nt:, 15 million 
dolla r s , c.quiprcd with th~:: b.t c..st modern ma chi nc.r y , n.w.: wi th a tot<.1 l caplcity 50 per 
c ent in c xc <O:ss of the: cxistine iir rM.: . Empl oymc.nt i :1 the. inriustry Hould b : h.:-.. lve-d , 
existing ~ui;ocnt made obsol<: .. b;, , owners of pr c:scnt f i rmG r:1ad e: r c .. dundant, ~nd t l1C 
import bill incrcasC:..d by G million dolla rs . 

ll~. Fift h , snu!l-s cc.l E: i ndustri t1. l u nits a r t. 3r.l€.n<-.blc to a wider d istribution among 
the. towns nnd d i ffe rent r c.eions o f ~ count~y. Such ~i~persf.l] strengthens t he links 
'I-I i th the r u:t of the economy to a gr eat er ext ent the.n i s possi b l e wit h a few mode:rn 
isol a t oo units in l <.1rgc urbc:m c·znb~c.s . foUrth~ , small industries sti mula t E: r a t h-=:r 
t ha n displ ace. th~:; t r 2 .. d itionc.·.l sectors i n 1.vhich most of tht. r urn l peopl e wor:< a nd will , 
f o r the for cs<:.able future, continut:.. t o wor k . I n Gha na , t h e. Tc.chnol ogy Consu l t a ncy 
Ce ntre a t Ku111r'l s i Univc.rsity r c c c iv0d a s trc.ar.1 o f enqu i r i e s f r.or:1 sm<'.ll loca l soap makers 
a s · to ho w to i mpr ove th<..ir production o f SOil;-') from l oca lly a va ila ble v egct <>.blc oi l i n 
ordor t o c.na0l c. tha n t o cot"'petc .cuccc:;s f ully wit h th•'~ so0p manufn ct urcd at the Le:vEr 
Br os. f a ctory t-~hich tvas m<:l.dE. mainly from ir.t )JOrtc.d r a w mc.t<Sr i a ls . 

1:) . The C£:.ntre s uccecd E·d in d ov <.: l o pinc; no t only a sim[.'l~ p l a nt for maK1ng bdt er 
soap from lo~lly a va ila bh:: r a t..r r.~at cri.:tls - a.t :Jl d~ily p rodu ction r a t e of 2,500 lb. 
of s oa p - but a l so , oNing to th.:.. d ifficultie s of procurinc suppli es of caust ic soda on 
a rq:;u l a r basis a nd a t a r €asonablc. cos t , a scconcl. unit f or thG ma nufa cture of caust i c 
soda . /, numb er of toth tr::c...:: o r· ;.:l :t.nt have now b.: c.n mac2e: a nd so l d to l ocal entrepreneur·::; . 

16 . One o f the. most cormnonly h c.ar d obj :::ct i onz to aF~ro:-=riatc o r inbsrmcdiah: t e chnol ogy 
is thc.t the qua lit y o f the [OOd~ pr o duc<..ci is i nferior . Only cn:::')i t al- i nt cnzi v<. methods 
of pr oduction , it is a qr...1c.c , c:-.n ;·,r cvick the dc..gr c.c. of quc:.li ty control a nd product 
prec i s ion r \Jquircd in int crn.::t ional r.JJ. r ket s . r!ouev cr, it i G s i mpl y not tru e t rot the 
sca l e or sup~sod sophist i Q'tion of~ ~ reduction ~roccss is dirc:.ctly correlated to the. 
qua lity of t h e prod uct . In the. sm:~.!.l-scah o r--en r .nn su l;:-.hi t a tion t c.ch.'1o l ogy for thl.'. 
r;r odu ction of c r yst a l ~>~hi t c. suga r r ef crrc:.cl t o a bove , t he.. C}E, l i ty of th(:; !='roduct i s 
often indistinf,UiShaclL f r0r.1 t ha t produce~ cy th( l a r go-scal e ~CUUm ~an t echnology. 
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17. Further , by no mc~.ns .::l l l ;:r e duct -"· u r c d e:st i n ' ;c! f or th(. c.xport mar k e t . ThE.re ~y 
be occa s i o ns on wh i c h c.n inferi or qua lity ~·roduct i !:. b e.tt cr th~::1 nothing . For exampl e , 
in Niecria the. Intermtcl i a te Te chnology Dev €.lol='!7l <..nt GrouF h c.l pcd to a ct u r.o a wor ks hop in 
Zar ia l-lhich i.s ma inly invo lved i n th(.. ~:reduction of s imp l (. hospi t a l cquipme:nt. The 
de.sign of the c.qui p.'i1 ent produ c ed i s unqucntiona bly l t:.Gs soph i st i ca t e:.<! t ha n the imported 
r.tock l s of ins t rum(.nt trolleys , hospita l bu:is , wheel cha irs, par~f.'l cgic t u rnine fra mE:.s 
etc. but the cqui pm<..nr do c.::: do t h e.: job it i c r cclui r t..d to do , it docs not require fore ign 
currency or a n i mport lic ence. to obt 2.in, i t is f a r chc.a;cr t ha n the. i mportse. c.quiva l ent 
a nd,, pr oba bly most importa nt o f a ll , it c<~n be r cr a irc.d in Nir,cria by any rea sonably 
we ll equi ppc'<i mE..t u l worksho,')~ There. i s no t muc h uec in ha ving a s o ph i sticatccl , chromium
F•l a t cd itGm of hospit<:\ l equ i pment if , wh en it brca !<s dmm, nobody has t h e t 0c hnica l 
!~now-how o r spar '~ parts t o rq:::~.ir it t.nd it sits i d l e. f o r 10 r:~onths . 

18 . Fi na l l y , a d e liber a t e policy to a dopt a pprorriut c t e chnol og y wherever possi ble wi l l 
not only encourag e the u s c. of loca l r esource;s to me et loca l n e eds and th<..r eby pr omot e 
loca l a nd na tiona l sE..lf-rc.lia nc0 , but i t will a lso s timula t e the growth of a n a tiona l 
c a rability for t e chno logy rcs~•rch a nd developrn ~nt . This i s the dirc:.c t count~r
a r gur.te::nt to tha t which says t h a t the ::1a t ur c. of t ecl1i'lical inno va tion-s r equire s the 
conccntra tio);l o f industri ~a t o c r c-:.t c. ~ cr i tical ma ss for compc.::titivc innovations. 
Small- sea l (;; d(;c entra liz cd investments , it i e a rcucd , Hill f c.i l to creat e the necessary 
environment t o stimula t e innova tions . 

19. RefGrenc~ has alr~~dy b een r.t~de abov e to the Te chnol ogy Cons ult a ncy Centre in 
Ghana • . This body uas sd u p in Ja nuary 1972 to mcl<c. ava ilabl c:.: to the. public the 
(;Xp~rtisc. a nd resourc es a nd r esou r ces of the various ~cultics o f the University a t 
Kumasi a nd t o pr omot e. the indu s t r i ;:: l dc v e lor..ment o f Ghan.:l. , a nd i n particula r by the 
smal l-sca l e i ndie cnous cntr~pr~ncur . Over the f ive year s tha t the c~~trc has be en 
oper a ting , it has r e c e ived numc.rou!l r cqu e:s t s for t c:.:chni co.l o.es i sta nce t o improve. o r 
d evelo p nc~>~ pr occ:ssis a nd pr oducts . Th e c :ample of "'"·" ~"' m:...-~ r f!"~~ :!.~ :: ::-. :!. ·; :.~ ;:.t~~:!. .:. v:i.l 
ha s a lready be en [ i vcn . /~nothe.r c;.;:•ampl c·. is tha t o f t he cntrcprcn cur who s ought the 
hcl r o f the Centre for the. d<::vc l orncnt of a f orr.tub. t o r.1a nuf acturc p a;:cr g l u e f rom 
c a ssuva s t e1r ch and e1l ka li f rom pl a nta in pc <::l - ttw i•a H mnt cr i a l s which a r c in abu ndant 
s upply in the loca .i. ma r·k ct " Th e Uni v cr s i ty providcd the t e c hnica l knoH- hou a nd th~ 
Centre built a pilot production ['!ant c a r a b l 0 o :f produci•'l£ 40 ga llons of c lue r cr day . 
!lithin a year, t h e cntrc~>renc:.ur Ha s su p:-:lyi:, g t he be et part of Ghn na r s n e eds f or c lue , 
therc'Ci .:..~.ui 1. :;; oubst<:'.nt ;_i\1 ::tmount <J o f for d [ n currency . ;.clcliti onc.lly , t h e project is 
~rovidinc; emp l oyment to 25 rura l dwe;llcrs uho ~JOuld othcr t-Jisc b e. uner.q; loycd . 

20 . So much for th"- " pros" and " cons " o f a ppro ;,.""r i a t c t e chno l ogy for sma ll- s ca le 
industri c.s. I t i s !1oped th."lt · t h e. c xam;:-l c s e:i v €.n Hi l l convince the: sceptics tha t t h er e 
is a str onr; c a se for a ppr opri<ltC t echno logy, t l-v.i. t it is not a h re.y s a n un economic 
propos itio n, a nd t hat much [;r e.at cr "ltt c:nt i o n shou l d be ~ivcn t o the c hoice of te.chno_loe y 
when considering a ny d ev <:. loro<mt pro jt:ct . 1\ t the. s c.mc time;, howcv <:.:r , it should !'lOt be 
thought that sma ll- s c a l e <l}.'pr o pria t e. t e chnoloer ~ b e u see! in a l l c c.s cs a na tha t 
l o.rgo-sca l c c apita l intensive. 'ikst e.rn' t cchnoloc i cs a r c unacce pta ble . :·/ha t is sought 
is a mixed t e chnology cconorr.y in Hhich .coro~c activities will b e undcrta l: en u sing the 
simrlc tradi tio na ! tcchnolog i e:s , some tdll us~:: thE.. most s ophist ica t ed l arg <::>-scale 
technoloer availa~le, a nd t h e c r cat ~3jority of a ctivi ti es will u sc:.: t echnolog i e s which 
fall between these two cxtr·e:mcs . 
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2 lo lt i s cruc i a l to b ear i n min<.! t ht.. n t c.c::.dily incn .a s i ng imrorta ncc of wha t is called 
t he soc io- economic im? c r a tivc , nam~ly , th e. n 0cd to r~ucc s~bstantially, even i f not 
e l iminate.. , uncmploym c.:nt. To quot e.. 8 . 2. Schumacher, " do one would s uggest tha t outFUt 
rcr man i s unim~ortant ; but the. prima ry considera tion can not but b e to maximize work 
opportuni t i e s fo r the unemploy~d a nd undercm~loyc..~ . For a poor man the chance t o work 
is the. gr eat est of a ll needs a nc even poorly paic a nd r c..lat iv~ ly unproductive work is 
b E;ttc.r tha n idl(:llcss"!. 

OBSTACLES TO /,CCEPTANCE AN;) Ai'FLICj.TJ ON 

22 . If, indced , thc c a oc for appropria t e t f;:clmo logy for .cmall-nc a l e indu s tries is so 
.ctrong , why i s it t hat i t has not b c.cn mor e. widely acc epted a nd cuccesnfully applied 
in the d cve lopinr; countries in !.frica ? l·fhy, for cxC'.mp l e , d i d Z.1mbiCl bui l d two l a rge>
::ca l c mod€.rn brick f a c t orh :.c t.r}li ch f r equently op era t e a t l:doH planned capacity, a nd 
thtrcforc uncconomically , wh en th~rc a rc t echnologies ava ila ble , rcquirine f a r l ess 
capita l a nd f a r mor e l abour per unit of output, a nd y c.t 1~hich can produc e bricks o f 
EoXC(..lle.nt qua lity and at cor.~petitivE. ? rices? ~'lhy ha.c tho Rura l Industria l Deve l opment 
Proeramme in I~E:.nya been so unsuccc.nsful in its obj ectives? lfny has the United Republic 
of Tanzania cc.cidcd to increase t h e c~~city of the: exi stine largo-sc a l e. f actory 
producing agricultura l i onpl CJ,tcnt c and n l so to build a net-~ l a r g€-sca l c. p l a nt to 
manufa cture s i milc r !Jroduct n HhE.!1 a i1Uti1bcr r:- f small- s ca l t:. proc:uction units could be s~ 
up throughout the. country not only dr a"Jing on the s Lills of cx:is tine blacksmiths and 
m~tal worker s a nd providine va luable empl oyment, but a l s o b~ing a ble. t o underta ke muc h 
n£:c.d€d maintenanc e a nd r q::ai rs? '·!hy iG this, whn t a r (; t he. obs t acl es t o the widespread 
a pplication of appropria te. t cchnology, ~nd what might t he dcv( lor~c.nt f ina nce 
:.nc titutim1s do abou t r cmovin0 these. obst a c l es"? 

23. Th or o a r c , obvious ly, many r easo nc for t h i s sit untion. In part, they a r e tho same 
r casonc why sma ll-s ca l o industri t;.o in general ha v e _t::rovcd so d i fficult t o promot e . 
Howev er, be l ou a ,fc t-t r easons a r e c ivE:n whic h a r c s peci f ically rc.la t ed to the t (;chnologi cal 
a r ena a nd vthi ch a r c. r e l e vant to the. inter ests a nd r <.sources o f the. develo:,:mcmt finance 
i nstitutions . 

" Sr.1all- sca l e t ec hnologies do not c.xiot" 

24. It i s often b clic v€d that s~al l-scalc t echnologies do not exist . If they do , i t 
i.e the accept ed wi s doi:l t hat t hey a r c c.ithcr ~ui t c archaic or tha t, in comparison with 
lar ge-sca le mod ern t echno logi es , thc.y .::. r c hope lc::;sly i n <:.fficit..nt in e:.conomi c t m4 ms. 
Ther e. i s some truth i n this b elie f but it is a much e;~ae;&cratc.d a r t,umc.nt. An incrcasine 
number of empi ri ca l s tudies ha v t:! nm1 sh01m tha t sm.::. ll- sca l c t e chno loeics do exis t, for 
exc:.mple , in bre wing , shoe:- makine , t cxtil<:::.c , s uear-pr ocessing , baking, brick-making , 
~tc . a nd a r c in bcn0ficia l usc i n many d<:::v <:.loring countries . They do not, however, 
ha ve. the pre:stie t:! a nd g l a mour of t h e:: rnod.E:.r n '1cs t ern t cch!lolo g i c..s , have a ttract t.d littlE; 
a ttention, and, in consequ C;nc c , ha ve b e en little. r:ubliciz(;.d . 
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25 . In this connexion, mEntion s hould b~ ma dG of three fUbl icat ions which ha ve r ecEntly 
appeared a nd which h2.v e b een used in the prcr.;ar a tion of this paper . The first is n 
r-ublicat i on from the Intermedia t e TEchnolO£Y OcvGlopm~nt Grou p and compilG~ by ECA 
cmtitl&l 'Economical ly appropria t e:. -t echnologic~ for d cvc l opin'e countries - An annota t ec 
bibliography' . Second, ther e is GnrGt;, Jenkins ' annota t td bibliogr a phy of c.mpirica l, 
studies o n 'Non-agricultural choice o f h .chniqut '. Finally, there i s a publica tion 
from the Deve lopment Centre of OI:.'CD cc itc<.l by Ni'cola s J t::quicr, e,ntitloo 1Appropriatc 
t echnology - Fro~l crns a nd promis~s •. 

Lack of int~rcst by r esearch institutions 

26. Thf:XC a re: many ins tance:s, it i s true , .in which technologie s a r;propriat r: for \;mall
scale: irtdustr:LE;S do not exist, or, more frequ ent l y , have not b e en a da pted to suit local 
needs and res~urC(.S o fRcnt ion has be en ma de of a numb er of C.Xampl~S ~f sli_ch . deve lopments 
sugar, s <?ap 9 'papiE,r-machP cge tray s , a nd g luG - but for the: mos t .ra rt thcr~ is a n a lmost 
t otal lac!< o{ interest by public or pri vatJ:; rc.s u:l rch institutions in d(;vc.loping countrie s 
in such act:l~itic.s. Th (; rrimcry rc~sons fpr this would a ppear to bc. tha t sma.ll-scalc 
t echno log ies do not have the g lamour of the moccrn t c.chnologi es , ti'l<"lt they · a r c not 
r c.gardc.d as b eing as intellectua lly d cmnnding or r ewar ding , and tha t they a r c not 
p crccivc . .d . a.s b eing so im~rtant t o the country. 

27. It i s , howev u , c.ssc.:ntial tha t the_ intcre.st of r c.sc.ar eh oodic.s in s ma ll- scale 
t(·chnologies b e a roused .:J.nd tha t s ome rcsour~c.s ·bC. d iverted towards rc.s~areh, d evelopment 
a nd adaptation . In a ddition to th'- Technolot,y Consulta ncy .Centre a t Kumasi Univer sity 
in Ghima m'-ntion should b e madL. of thL ASTAA Cell a t thc. India n Institut e. of ·Sciencc . 
r.STitA , which stands for ' the. Application o f Sci ence. a nd Technol ogy to Rura l Areas ,· 
uas s d UJ:: i n th~ bc.li cf not 0-1ly tha t a premier intc.llc.ctua l bodv suc h as thf': Tn c:+-i i:'.! f:' c 
0! .S~i~-::::~ ~liv;.; l-:1 ~' ' · · uklhing a contribution towa r ds the dcv(.lOJ:ment of b..:chnolog i c s 
t o n l lcvia t c the lot of those in the poorer parts of India , but a l so that many of the 
probl em~ faced a rE as intelh.etua lly diff.icult to solve as those; in the 'high 1 

t e chnology a rena . The. _founde r o f the AST;(A Cell, Fro f cssor Hc~dy, has a reued forcibly 
tha t only the nnjor a c ade:mi c institutions - univcrs'iti cs , research ins titutes, nationa l 
l a boratori€.s, a nd ins ti tutc:::s o f b::chnoloey - posse:ss the mul ti-di Dciplina ry competence.· 
t o tackl~ the.. t a sk of developinc a~propriat €. te:chnolop;i es . 

Lack of funds for provizm .. the commercial viability· of 11ew techno logie s 

z[:) . E;ven where institutions have devc l op.::d and/o r aclaptu.i t cc hno l oci cs f o r .smal l-sca l e 
i ndustries , there o'ften r emains a c ritica l stage bef o r e the t tchno l ogy wi l l be accepted 
by local entrepr eneurs and they are l-Jilling t o put their r esources into a ?lant us ing 
the new technology~ rlliat i s r equired is a pilot production unit t o t est the t echnology 
on a commercia l s cale . This is cr.act~y "'hat the Ku~si Te chno l ogy Consul t<incy Centre ha s 
.st:t up in those f ew insta ncc..s Hhere. it has :nanaeed t o r a ise. the:. funds, the a ims b eing: 

t o complete product ·development under production conditions 
to test the market for the product 
t o demons tra te t o entrepr eneurs the viability of the new industry 
t o tra in manar.cr s a nd craftsmc,n i n the skills of the' n e:w process 
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2'0 . f.nothE.r I"Ccc.nt cxarm.' 1€. of t his ty·· c. oi i '1i t i:-.tivc. co!!l~.s .::'rom Ind i :. ~nd o n ew ~roccss 

for thL Fr c duction of Portla nd cc.mcnt on n cma ll s c<l1E. . :-:cs~archcrs h:::v•. s uccu .c!v.:l in 
d cvt.lo[>ing <! ;_--rOC€.6~. ~1hc.rc.ty ~ortb.nC. ccm..:. nt C.:ti1 bl. r,;r oduc<::d in Sm'3ll b2.t chcs with <.v ery 
b a tch b c.in£ of thE . .s~r~c require.~ hi[h ~ta nC:urc1 . (ThE. v~rt:i,c.:-1 kiln ;- r oct.S.!l widdy 
u .:;cd i n China a nd sam<;: ;:-arts of Ind i a ha s thc. \H.u kncso o i occa.si onally p roducine t-c.lo~-J

c r ad t". Ct:iic.nt . This ha s o bvious dange rs . ) I t iD r l unn (.C. to con.:;truc t a r i lot COJ!If!l(. l"'Cia l 
scn l c p·oduc-i:- i on u ::lit in til;.. n o r futu~" ' wi th fin{lnci.:l l c.ssista nct. from th e. Hor ld Eank . 

L:lcl' of f unds f or cnt r~;;pre:.neurs adopti ,1& u nfc.milia r h.chnologic.c 

30. Ther<:. i~ often no lacl~ of fu nds ~v~ilablc from comm(;rcia l a nd d<:.vc.l ormc.nt banks 
for the sma ll-scal r, indie c.nous c.ntrq:rc.n<:..u r Hho wi .:;h<..s to s<::t up a n ew business usi ng 
a familia r t c.:chnolo£Y (The ' deliver y r::yst u n 1 for th.csc f und3 is oft<.n <'. pr obl 0m but 
r <l r c.ly is thcr c a l .:1ck of fundc J. cr s c:.. ) . Ther e i c , ho~Kv<...r , c:.nothcr a r e a of need for 
which funds arl oft ~.;n n c:.;vc r made avai li.; bl c .:lnd thc t i.c. '1-rhcn an <:ntr:-q :r c.:ncur wishes to 
set u p 2. bucincss u s int; ~ technology ~nf~r.tiliar t o hie cnvironm<:.nt · l;l~t which has been 
proven in a nother EnyironmE.:nt. / ,n .::.xan~lC' f r om th~ C:tri bbv:m i s r c.l c vc:-.nt . 

31. J.. t roj e:ct ha s r c.ct:.ntly b c c.n d r .J.w'1 up by th~..: Car i bb<:.an D<:v <.lorm<:.nt Bank Nhi c h 
. ~roposc.s the c st'-lblishLlc.nt of .:-.n :~r;:-ropri~t ,_ T~chnoloff Servic e . I t is ;->ro;:osed that 
·:his S <:rvic L: , wh ich Hill r E.;srond. t o t (.chnica l <...nquirie.s a nd 11 l~o comrni ssion r t:s car c h 
?n a n_:-ropria t t:. t<..chnoloe ics , 'Hill li-::.isc closely with ;:not h(..r Cl0ml.n t of th<:. p r oject, 
.1nmcly a Cr<!.d i t FUnd t•hi ch uill b~ <...st c.blic h<..d with in th(; La nk . Th<.. ob j c.ctivc of t he 
-~u:d is to fi vc assist.:1nc c to cntcr~:,riscs 11hich ador:t unfC\mi lia r· cmr.·loymo::nt- gcn<:r a ting 
tcchno l oe i <..s . Th~ t-rOf.'OSL<l c r w tion of t his Fund r e.cogniz.:.s tha t th<... adoption of su c h 
unfamiliar t cc hnologiE.;s by sm;;. ll-scal<.. (.ntrep r c:-.nrur s i ~ likc.ly t o involve a gr<..atcr 
risk than the usc of more: conv entiona l t~Lchnoloeics and that no rma l <:r c.cli t sourc~s 

a rc u :1lik<;ly t o be l':i. l ling to a s.sumc such ri .-::.ks . 

]~stitutional r esistance to sma ll- scale. t echnologi es 

32, /,rict r~c.r :.xn!cr f u l r eason f or t h e. f a ilurc. t o ndo~)t t(.chnologics ar~ropriatc to smnll
scalc i ndustries is th<\t t h e i nstitutioml r csi sta ncc. to small- sca lt:. i:roj cc t s Hithin a 
dcvelopine country ie. consi d<:.ra bl<.;. For c.xn.mr.. l c , ~ r e c ent Swedish report on t he Smc..ll 
Industric.s DcvE..l oi:.mcnt Or£~niwtio:1 o f t he Uni t e d ilc;utlic of Tanzania s tatu:l tha t " the. 
c;..xisti~g vigorous o r ganiza t ion:t l s c.t - u ; for ~.,rOJ!Iot in£ bi£ industry, i . <. . the p.'lr ast a tals , 
hns l on[ sine(; a llied itself with th<:. c<:.ntra l admini str a t ion , r:.ar ticu l nr ly thE.. 
fH nistri cs of Fina nce .:1:1d Pla nning a nd. of Industries . Thl administr::-.tion k :'lows and is 
used t o t h e r outin e s accorn~.;-.nyine big indu s try :-rojcctc ;.Jh cr c.cts th e. i'r obl<.;ms of small 
industr it.s a rc unfamili a r. The. backt::rounci [l.nd tra inin[' of e;ovE.rnmc:1t officialc 
f a vour s bi g industry". 

33. The. attituck of ma ny eourct:..s o f finn. nc c for ,l ,_v .:.:.o;_ l'lcnt pt•oj c.ct.c i s simi l a r . 
Ther e t ends to b e. n.n aclminictr:,:-.t~y,c,._ Nc.a!m .:.::;s fo r la r gv-sc a l c pr ojc.ct's···b c causc th<:..y 
r c.quirc l ess effort t o s<..t ~F <::.;1d f L.tH-r h<..<'.<:iachcs to <::.dmini ntc.r than .?.. [rfE.nt E:r number 
of sm~ll-sca lc. p.~ojccts . J.'c"' b:n.kc ;. :::.y N . .g::.r ~~ tc t b .. t~-chnologicr. l as1:•o.:..ct s o.£ ~rejects 
in the course of projGct idcntific-'ltion and ar.:rr~i s:'ll o ;ln (..XC(.pt i on to this , a lthough 
not in .Africa , is the. I<or ca ;)cv<..lo::;me:nt FinancL Cor~::oration whi ch r:ta i nta i i1S a close 
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link wi th the Kora~ Ins t i tut e. of Sci ence anr: T<.chnc-lofY• Th~ Cor;-or~t ion ha~ t r.:en 
r eceiving r t.lcva nt ~nformation a nd·. dat a :L~om th'~ li1ot i tut c. to imrrovc the t echnologica l 
<lsr.c;:cts of its :::.ssistu:~ rrojccb:: . (The f. ci :m Dc.vclo~·ncnt Ee.nk i n Octote:r 1976 issu ed 
a r c.strict cd r cport <ntitl<.-d 1Appr.:>pria t c t,·,ch:1o logy nnd its ar.r~l ict.tion in the 
act i vities of- t h E. Asian D~tvdoJ.mcnt },3.:u11.-; 1 ). 

34 .. -The. govc:r . trncnt burc.a:Jcr a cy 1 s: r <-.D ist:;·.ncc. to DmE!:!. l -scale. t ,:.chnoJ.oc i cs :md pro j ~ct s 
i:!Zl.Y bc. r cducc.u by t he dE:cLntrali~tion of notion<l. l ministries a nd the cre.ation of 
r <.:e;ional dcvclopncnt a u t hor i t i<.:s Hi th a mc..:\:::ur<.. of finc.nci<.l ~u t o ;1omy • This has 
happc.nc.<l , f or c.xe.rnplt:. , i n t he Ut:rcr Vo lta ::lnc t h e:. Unit.A :kr ubli c o f Tanzania ~ . However, 
t her e. i s a des; c.rnt e. s hortaer: of CXF;;;r i c.ne:c.C 66inpttc.nt s t .:!.ff for s~ch r egiona l bodic.s , 
C:Sj:·0cially thosE· l-lith a ny sicnifi~.nt '-X} r~ricnco on small-scal 1.. t cc hr1ol ogics . 

35. One of the. r easons for t his shortage. of staff is t ha t th~ ccuca tiona l syst~m i n 
the great ma j ority of dcvc lor -ins countri <!.s t ends not only t o cr e-at e .:;,. bias t owar ds big 
proj ec t s but a l so t o stimul~t c a s t rong·<lt t r action in any person of ability forth~ 
national capita l or ma jor urba n a r ca.s . Cnginccrs anr.~ t cchni cia:"ls , the r efore , as well 
a s ma nage-rs and (idrninistr<1tors , c r avi t at c. t o the nat i onal mioiotrics , th~ St C!h--: 
coriJOr a tions and· the. b i c; ::ri va t c. comrnni c..c wi th v ery fnr b c.inc_ r:'r er..ar cd. t o s;·cnd timE. 
on th~ t echnological t:.roblans of smn 111 s c <1l e: indus tria l devc l ormc.nt . 

36.. :-!ha t can be clone , th~trcforc, a t out th,'.sc obstacl e s t o the appl ication o f ,"lppropria tc 
t ect> .. nol og y? Hh:l.t coulG t c. thE:. r ole of c!~vdor:mcnt f im.ncc. i nstitutions in Africa? 
ThrE:c s uggestions will b ,, r~ut for wz,r d but, b(.fOr €.. th<rt , one. further cor.1rnc.n t i s r equired. 

37. No form of t c.ch:1ol ocr , b" i t hieh, l ou , !kst E.rn, tradi tic:al, r.tc . i s neutra l i n 
its soci a l a nd i:-oliticc..l imF.c..Cto So-cal l ed 1ks tcr.;1 t echnoloe-Y : wh rn ~r:-·l i<~ i" 
acvc1or~ng countr ies , ha3 t e01doi s tron£l y t n r ei nforce. t he du.:!l socic ty - on the on 0 
ha nd, a rich c.·litc consiot i:1£ of sor.Jc 5 pel" c c.nt of the ;:o:_-ul a tion __ "!~o ~j_ve: __ <>,lmost 
cxclusi vc ly in th e: urban <~rc.a s, a nd , on the other, " t i-re - -r (.r.i~lnii1i 9S :-.-c.r c (;nt r emainder, 
rrinci ~1. lly the. rurn l t:~or but o lso , a nc; i ncr c.ac ingly, thc urban i-'oor . In contrast, 
small- scale a ;:-pror r int c t cchnoloey i s imr:licitly dcsi enccl t o incr c.as< th<::. ;.-ro~-luct.ivity 

anc incorn~s - of the. rura l ~nd urbon 1oor . Unl~sc , t he:r cfQr c , there. is pol itic<ll 
comrnitm (.nt a t the. hi£)1E.ot l cvc.lD of GovcrninE-<.,t t o t--rint: <1bout a !:lor e. cga li t a r i a n sociEty, 
thc:::n ther e. will be- inc..dcqu<::. t .:- su r-r-ort f or th(-. conc~..-pt of a;:·pr OJ>r i .J. t c. t echnology and , i n 
consc:quwce , little-will be. cichi cv ct:. in tryine t o r,;r omot c its a pplic<l t ion. 

_38. Assurai nn, how<..vcr, t hat tbc.rc i s H1c nec~ssary r-o li tical commit ment, thr~e mcasul·Qs 
can be takr~n : 

Establishm(mt o f na tiona l <lppr opria tc t echnol oc:y carzbility 

39 . Dc:vc l opm..::nt fin~ncc i nstitutio ns cou l d g i ve- valuable, s u ;:.· ;_JOrt to the. <::sta b lishrnc:nt 
of some. form of na tionC!l ·a ppropria t e t <::chnoloe y cai::>abilit y. Such a capability, whi ch 
ne:ed not be y et . e.noth(.r ne w institution , would ha v e. r cspondbility for the fo llo wing 
functionD, either dir ectly itsd f , or i ndirectly throurl:: existing organizations: 
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the o:;eration of a t e;chnical caquiry s~rvicc. t o r <.>s i·on<l to rc..c;uc s t s 
for info r mntion about il.r pro~riat c. t cc haoloe i cs; 

tho active s.::;ar ch for r;ossibh. a ppropriat e.. t c::clmol ocicn l solutions t o 
meet idcntifi t...d pr o blems " nd opportu:1it i cq 

g iving advice: t o nat i onal minis tri (...::; , for ~;..xam~·lt those of Plnnni nt:. 
and Indus t r ic..s , on th~. choi c• .. of t cch:1ol or.ic.s ava ilabl <;.; :(or cnrryi ng 
out s pecifi c:cl vo licy ob j ~:;ctivc .. s , for c.x~r.;l~lc mal-:.~ng bri ckn Ol" c c,r:Jcnt, 
a nd a ssis tinr, i n the. cvu luc. tion of t h (. a lternatives ;- n.f'ld 

a ssistance in promotin~ tho whole. concq :t of approprint c t e chnol ogy by 
organizing workoho ... .s , s eminars , etc . by r.ul::lishinp, i nforma tion a bout 
r e l e.vant t echno l o[;i E:.s , a nd by :::utting intc.rcst cd i~ties in contnct •rith 
nationa l approf!ria tE. .. t echnol ogy c a pc'.l:ilities in o t her countrie s . 

Technology dE:.vc lop:tcnt 

commissi oninG rc;sc.arc~ :md dc..vc.l of,llncnt of no1 a ppropria t <.. t c chnol oei c.s 
to meet identif i c:.d n<::·~ds; il:&d 

commissioninc the :lc~aptation o f e x i s tin g tccb.nol oeies t o suit di fferent 
environmC;llt s . 

Technology :lpplica tion 

fi e ld t esting ne H or arJaph ... d tc:: .. clmo l oci c.:s a nd, if nc cc.snary, cstublishing 
pilot comrnerci~l-scnlc production unite; a~1d 

g iving {;echr.ica l assi s t a nce: to t'r o j c:cts in the field. 

40. Obviously no sine,lc or Bcmization will hc.ve; the. r<...sourccs o r corn!'ct cncc t o carry 
out a ll the above function~. Thus ~ nution nl a ppropria t e t cchnol oey capability would 
be essentially a cnt a lytic or co-ordin~ting body s tirnula tine othc~ o r ganizations to 
undcrt~~e muny of the abov~ activitie s . 

1~1 . '~i1cr<'.:. a1::<)C:dy <;.;~iot~ .::. numbc.~~ of s uoh a ppr o;wiatc. t cchnoloCY cc.rc.biliti c.s i n 
vurious dcvclor inr countries. Reference has already teen made t o the Tc chnoloey 
Consulta ncy Centre. a t I~mas i University i n Ghann but thw-e i c n lso a s i milar body 
l>fhic h has r ecently bc.e::.n oet u ::· in Z:<mbiil , the: T(..ch.."'lology iJcv c.:lorme:nt a nc:' 1\dvisory Unit 
a t t hE.. Univcrs~ty in Lusaka . / . pr oposal f or t h e. c..sh :.blishment of a n r\pproprin t c 
Technology Centre in Eots~mna is well a dvunc <...cl , t o b C; sc..t u r as J joint v enture by the.. 
f·:inistri<..s of Finance and Pla nnint.. , Cor.ml<.r cc. and L1dustry, and /,r.ricul t urc , a nd by the 
Botswana i:k .. vclopnC;:llt Corporation and thc.. Ba tsw;;.na J!;i1t(;rr riscs D<...v C;.l opmcnt Unit . In 
/.sia , there a r (;; units i:i India , Fakist a n , Ba ne:lac!c.sh u nd Sri Lanka to mcnt i on but four 
countri(:S . Si1;1ilnrly , in La tin America , there: a r c:. a ppropria t e t c.:chnology bodies, on e 
heine the Unit on Appropriate Tcchno l oey formed by SEi·/i,, the. Co l ombia n Government' s 
nat iona l training organization. /1gain, in th€ O:l.ribbe.-':l.n there is th<:. r r o;:-osa l to set 
up an Appropriate::: Technolo[!y S~:..rvic ~~ in the: G<ribbca n .Ucve loi?f11c.nt Bank r e ferred t o a bove.. 

42. None o f these oreaniz.:"ltions carry out exactly the sc..rnc. functions a nd ther e a r e a l so 
gr rot variation.:; in wher e they a.r.e loca t ed institutiona l ly. Thc..rc:.. seem t o b e four 
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mr-. in f. O!:'£.ibili·:i o:: ~: Hi th i :J. c::. =Jnivu·sity ; 2.s :'\ s c. ction i n t he.. f lannine Fini stry ; a s 
rnrt of one of tl.c gon.rnt1cnt bodi os c ha rged ~lith !" r omot in;:. sr.~c::. ll-sca. l c. i ndustri es ; 
a nd in a dE.v~:. lopme.nt bank. Obviouely, in c.c::.ch country, thE. ins titutio na l l oca tion 
wil l b <::. uniqu e: but i n th~ c::.bs<..nc<- of s u d "i ~ t <:c hnol o& c:~.rc::.bili t y , d e velopment financE. 
inst i tutio ns coulc:, r'lay a n i nvu. l ua bh: role by o ffcrinE to set u p s uch units, a t h :ast 
initia lly, 

FUnds for r~sca:ch 2 clcvd opme.nt 1 ada;.t a tio n a nd t cstin,5 o f a ppro priate b::c hno logic s 

43o From '1-Ihat hos a lready b cr.n s u. i d , it is clear funcl s will b e r cquir c.d for: the.. 
r E:search a nd dcvc..lopr.c1t of n <..w t c.chno loc ics; the a~artation of exist intZ tcchnoloci c s; 
and t h e. cstablishmcnt of pilo t ~:,reduction units f o r commt:.r cial-scale t e s ting. To all 
thes e , dcvcs.l o p ne:nt finance i."lztitutions coul d make <\ f in<lncic::.l contribution , and 
esr ccia lly, r c.rhaFs, to th<.. l ast . If a na tiona l c::.ppropriatc.. t c chnoloc y ca .:.·-ability 
exis t c.cl , thcs.n such f u nds coul<.~ b.: chc.nncllc.d t hrouc:h tha t o r ganization. If not , then 
they could b e d irc..ctce to cxi stine i nt<..rBst cd bodies , 1~ssibly t h <::. gover nm ent aecncy 
cha r ecd with promot i ne smc::.ll- sca l c.: industriE-s . 

Appropriate t echnolocy in cduca tion 

44. l<s mention ed , the. c:.trricu l a .:md cou rse. rna t c.r i<!l in technica l collc.gcs and 
univ<..r s i ti c.s t~nds to or i enta.. t c. stu d ent s towa r ds the. l a r g e-scal e i_:roj ec t, towa r ds hic;:t. 
rnod<:r n t c.chno l off a nc tot1.:.rc!~ t h{. whit e coll<\r j ob in the mctro poli tu.n u.rc.as . It is 
im~ortnnt tha t the mn jorit y of s t u dent s , esp ec i ally ~ncinec.rs a nc e conomi s ts, s hould b e 
t au e ht abollt the. concc:t o f appr opriate t c;;ch;1olo~y ~ "' "'l t-h r . "'"""- i '=' :- :-~l. ::; it .::<:.;-. i-·l .. y .111 

ul.v t::.ior:-'l:lc.n t o :.:>ci c,ntists sbould l~s shown th~t th<'. r:k ve l ::>pment of n e t-1 c"!.ppr opriw. b .:; 
t c.chnolo[.i <::.s oft en r equire.:> n t l east as much , i f n:::>t m::>rc. , int c llc.ctua l comrctcncc. 
as do t he, t cchnoloe i cs for l a r [:C- sca l(. pr o j c"Cts . FUr the:r , stu dent s n eed to b e t a u e h t 
how t o r.,arc~ the choice. bch tc.c.n o lt <;rnat ivc, t echnol ogi es; not on the basi s o f narrow 
pri va t c. profit but r"th~r t aki nt: i :tt o a ccount the. r..lid<:.'." social, c..nvir ont1ental and 
political factors . 

1~5· If such t eching i s to b<:.- undcrta!.:i:..n , course mat er ia l wi l l have t o b e. pr erar c-d 
anrJ l ccture:r s f ound who a r c coopct ent t o pr <::.sc.nt it 1 t:ossi bly speciali s t personnel 
who mic;ht run · short courses or e ivc. a se..ri es of l r:ctur' c c. I t i s d oubtfu l Hhcthcr 
dcvc l OI:'me:nt f i nanc._i - i n ::;titut ionz c ould b E· p<.:r cua d cd to j_"·r ovidc. f unds f o r the prcparati ~.n 

o f zuch cou rse oatc.riul or for s uch l c.c t ur(.cs, l:ut they rn i r;ht b e pers ua ded t o provide 
limited f u nds f or wri t iilg u r z ;· €.-cific cas<.. studi (;.S o .Cxrcri cncc s hOl··' .S t h<.1t ther e:: a r e , 
on the on e; .hand , nurn <..rous casc..s of ~1!1<! 11- .scalr t cchno l ot:;i <:.:s in s uccc.nsful opEr a tion but 
a bout 1~hich l i ttl e.. i s known o r ru blicizcd , ancl , on the o thc..r, university ~-tucl.cmt s who 
arc l ookinc for ucc ful ;wrh t o do durin[, thei•· l one vo.c a t i on . 

46. Would it not be pos.sibl e t o arr ange f or t h <.:G C student s to b e rrovidr~. with the very 
limited funds rcquir c.d - for l ocal tra vel a nd sub.~i shmcc. - a nd for th<":::ln to invE:stica te 
a nd s ubsequently writ e u~·. , accord inc t o a n agr c E.d for ma t, such case.. studies as could be 
i d entific:.d i i1 the ir own countries! Such ~n c.x c:r cise i.Jould b<.. a va lunblc uperi cn ct: 
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for t.ith<.r one student twrld :'lf. on his oHn o r pcrhurs h i() s t ud(:nt.'J opcr a tinc as a paj r 
~(one e:n&in cc.r a nd o ne t.conomi:::t) .::md of (Tl.at intc.r e:st ·::, s r.1:1. ll-scal c industry ck.vclOIE Cnt 
a c;c.ncics e lse whe r e. in llfrica . 

• L:.?. In conclus ion, ma ny of th<.. o bs t a c l es t o th:.. accepta l1CC. a nd a f:.plica tion o f small-
seal (; appropria t e tt:;chnoloci cs ca::1 b e r cduc c:.d by the.. s c..~ tine; Uj' of s ome form of national 
at=-propria t t:; t ec hno logy ca~bility in c..vc.ry d cv c..lopine country. This roy s e c...il like 
mass ive duplicat ion but the. f act iz. that, in t h e £ r cat majority o f s itua tions, t c..ch11:>loe i cs 
have to b<.: c l osel y t ai l o r al to me:c.t the. unic:_u c n€::cdz z.nd r C;scu r c • G o f t hat 3itt•a tion 
and this is best a chieved by a ::1a tion:1l body. i.kvdo~. ment finanoc i nstitutions can 
c l<.:arly play a ma j or role i n the. €..stablishme;nt of s uch caplbili·.: i c ::; c.ithcr by c:: c.rci sine 
t h e undoubted influence s uc h institution~ hav<.. , or by providing fuad s in the directions 
s ucgcstcd , o r by providin[ a t asc fo r thcs<. c a pa biliti es wi t hin t h e. institution-'> 
thcmsel v es . 




