
techno log^, and the Transfer of Technology 

The transfer of technology is now a very irnportrint 
aspect of the development ef7o1 t i n  any underdeveloped 
country. It is tl-~c sul>.icct of  discussion in v a r i o ~ ~ s  
United Nations 3:id oillei- forums. I t  has also been 
studied by thc Pugw:rsh Confc~ence on Science and 
World AfV'l'uil-s, \t.hich has brought out a Code of Conduct 
lor t h e  Tntcrnatioiinl Transfer of Technology. 

Technology is trnnskrred from one country t o  
anothcr i n  t l ~ c  co~lrse  of neb\ iinvest~iient on devclopmeut 
projects. This  c o ~ ~ l d  Lake the for111 c,Tprivate, Coreigr~ 
or  1oc;il investment, iind public i!itestmei?t with o r  
witlwut foreign fin;incial ~issistancc. Foreign assistance 
could t~tkc  ihc fbrm of  either bi-lateral o r  multi-1ater:il 
aid, the former from a foreign government, the latter 
from tlic World Bunli, the Asian Development Rank 
or  some UN Agency. It should be noted that  "oniy 
oliicirll Dzvclol~ment  AssisLance s h o ~ ~ l d  be designated 
nc AID. TIie flow o f  privntc capit;tl and official credits 
undcstnkcn for commercinl reasons have 110 more the 
ctlaractel- o r  A I D  when [hey flow to ilcveloping c o u i ~ t r i e ~  
tl?;l'un when they flow between developed countries". 1 

The niuiti-nrttional or  trans-nntionni corpor:~tion is 
wellknown in tlii: licld of  privatc foreign investment. 

From ecrliest 11istoric:il times, in every civili~:l.lion: 
technologics evolved empisically a s  n result of n~nn's  
intei-action wit11 N:iturc, in. his iiliinediate e n ~ i r o n n ~ e n t .  
These technologics enabicd Inan to  ~neet. his es\ctlti?! 
neecis. Scicilczs were developect, jncjcpenclantly ol' 
technology, a s  2 result of man's enquiry into Nnturc 
in m:lny of' t h c ~  early civiIizatioils. Both Science and 
Technology wet-c " i r a i ~ ~ f c r r e d '  Csom place Lo place a'; 
a resu!t of  exploration and l!lc mo\.crncni of pcopli-, wl).icl? 
wris greittly helpeti by thc  cliscovel.y and invention or tilt 
rnngnelic compriss. There was continuiiy in the 
devcloprn:.nt of' sciences like Astronomy slid Mathematics 
down the ages, ;~ltllougli tnis knocvlcdpe was gentrrliy 
the privilege oL'thc leisured classes a,nd the pries~l~octd.  

After a gener:~l tl.niisi"er of  know!edge from the  
Gas1 to the West, thc Rcnnnisance it1 Europe v a s  
srxlrkcd off by a combination o l  Corluiioris circullzstanccs. 
T1lerc;~Sicr Ihcrc was rapid development of both Science 
and 'Tec1lno:ogy jn EUI-ope, but o i~ce  again, i i tdependan~ 
of ench other. The growth of techrology was 
stimuiated by commerce and trade, and by early 
colonial expanhion, catalysed by the spirit of pioneering 
and by thz protestant ethic, after the Refarmation. 
Thereafter the Industrial Revolutioil was precipitated 
in Europe, starting in England in tile 18th ce!ltury. 
The Inctustrial Rcvolutioa more o r  less coincided 
with. the emergence of the capitalist system cf produclioa. 

This resu!ted i n  thc evoluliolz oT the factory system of 
p:oductioi? in i:lclustry with a concenf.sation of capital 
i n  the forin o r  tcchnolc~gy, and a division of!abour. 
This in t~1r11 e\fe:~t~~;:.!ly led lo tlle growih of a, centraliscd, 
large-sc,~le mai~uC;rcturin~, distribution a n d  marketing, 
s) Siejli, x:{i~ich ~ \ I P I ?  became syrlcnynmur; v,itl? industrial 
de \~]cpmc: i t  and i~~.odcrnisatiun in incluslry. Modern 
industry was ,?.t first coiifiiled to  urba~: ccnlres, \vhilst 
the small-scille, traditions1 industry tvhicli i t  replaccd, 
f:om which i!i a sciise it prcw, rcnxrined i n  1.11~ so-ca!led 
~radit ional  sector. Tad-ly, th is  sector 11:~s a~tcgethcr  
dis-,ppe"rcrl in ti-LC advancect countsiL.s, but  susl:~ins 
e ~llajority of tile population in dcve~cpii!; countries, 
where incipieill rnoderrl sectors are also t.o bc ihund, 
usually as a res~lll of transfer oT tcch.ni~lcgy f ~ ~ i l a  t l ~  
dcvciopcd world. 

In the linited S1:iics. ihc industi-i;:l revolulion took 
place in  the 19t!l ce!>tury> nl~cl w:!s ch:~rnc,tc~-is4 by 1 . l ~  
extensive n?ec!?a~~isntin!l of agiiculiurc. As in 
Europe, the :!pplicatioii. of scie~itific iecl~nicjiie to t1i.c 
deliberate dtzvc!npn~c~?t oi' teoili\olopy \i:iis t o  COIIIC later . . 
:igfi f ~ : I [ - ! I ,  i rL~.~l~,fi,>:)~1~;< it317 (7). L:<;!l!lOl!>g> \5?3.5 C J T ~ ~ ~ I ~ I C ~ I .  

Today, moacrn agl-icu!iur;ii devciopnlenr is 'oascd on 
sc ient ik  i-esel~rci~. Thi:, 112s rc.;~~ltciL in thc intensific:~lion 
of inputs to :.;ci~ieve iiicrcased prod~rcti\;ity :.!nd 
iilcrcased outputs, This modern a=ricult~!ral lech~~ology 
is also li~ii-ig tl-;tnsfcrrcc! io clc\ieloping courttries, and 
is son?eti~;~cs i~nj>osed on iho ~ra.ditjonal :~g~.icu.ltural 
scclors o r  !!less counlrici. 

TIX ti:.? ~ o i l ~ t r u ~ . t i o ! l  s x i o y   to^. lno~krli. ~ C C . ~ I I \ O I O ~ Y '  
is transferred t o  dcvelol?i!:~ coluntrics. In Sri L:~iaka, 
J I . c ; L \ J ~  construciiou cql~ik'n>ci~: w;ts iirst used during the . .  . 
~.cstc>r.atio~i cf' ai~cicnt ~i -~-~gi l t :cn  i;cr?~-I(,<: I>cI'C)IC WorId 
War. Two ~ u l d  this \voric of II~COC-)?IC~~I restoratio~l griti~ered 
iiiuch momentum after Ihc war. T1i.t: IISC of' ! I C ~ V ~  

earthmoving ~. t lc l  otlier cq~1i~7me~i t ,  eilahies engineers 
to dam any  river. This It.(': to  a, oc:iv ripprosch to  the 
c1:',~ig11 or irrig:;;tlion ;inti rl~rtiti-purllosc projects. 
Th i s  npprcacll t?i:;y be dehcl-ibed as  one hascd 
(71  a ccnti-;:lised, ~ ~ ~ ~ C - S C L I I ! :  . hj,st2~11, . which is i n  ~ ~ ~ ; ~ r k e d  
~(,niriist t o  sornc oi the ancrciit irrig:l.tiou wo:ks which 
cr)~ild be dcsc:-ii?ed as i:ei;lg l)ascd OI? (lisp,-rsed, 
i:xicrde;~ei?dant, :ilc;ili-scale sysi-riit:. 

It is ~ h u j  seen t!i:tt since tlw ti~:ic o f  the Industria! 
Rcvolutioi: i n  the Wcst, !:ij-ge-ic:t!:: ccntralizecl systems 
for prodaction, 1?lan~~f;7.~ti!!-l!1g, atol-;i.g:, distribution 
etc., hi:,ve b x o m e  iiicr-casiny!y piy3:ilar in devzloped 
worid coul.iiries. These systcnlt; have replaccd existing 
dispersed small-sca!e sl-stems :ilmosi corcpletely in 
those countries. YIiere is a tellciency to  imitate the 



large-scale cetltrnlised ssstems of  the developed countries 
in the developing countries and this is prolnoted by a 
transfer of ti=chnolog!l. It ma)- be argued. however, that  
it is o~i ly  31) :tccictcnt of history t1i;it etlicient. 1;1n:111- 
sc~rle, cle-centralised production and comnii.rcin!, 
sysrems have selitoru erneved nliich could cotnpetc 
with t.he lai-lie-scale centralised systems. altl1.oiig11 in 
recent times tl1ei.e appears to  be some developlnent in 
this direction, c.?. some Inrge ~nulti-national corporatioizs 
are known to be cfispersing thcir investments i n  a large 
number of s~naller  production factorizs in  various 
parts o f  the world. 

AII i~ltercsti~ig aspect o f  this e\o!ut.ion cf systems: 
i s  a coml,ariso!l of the eco-systcms in which eacli of 
these man-made systems has evolved. Very brortdly. 
eco-systc~~is in the temperate regions of t11.e earth terld 
to  be large-scalc ;~nd of' limited variety and di\rersity. 
On the othcr h-and, i n  the tl-opical regions especially 
i n  t.Fe hilrnid tropics, eco-systems sho~v  a splcndid variety 
and diversity, and an intricate hn.sis of inter-dependance. 
For example, there >Ire extensive arras covered hy 
decicfuous forests and also by coniferous forests i l l  

the ternperate lancis: in encli of thesi: Inrge-scale systems 
there are coml?ar:tlively few individual species of flora 
and k ~ u n a .  I n  contlxit. in the tropical fc)rei;ts there 
;ire n very large ~ . u ~ n ~ b c r .  of species in :L sm;~ll area. 
(This is well I<no\\n in our country i n  the Sinha:aja 
Rain Forest, for cu;l~~il,lc). T t  \\:auld xppcai- tl~ercfore 

that  El~e dixpcrsctl. interdcpcndant sm:~ll-icale h!,ite!n 
evol~.ed ~tal.urallq- it! the cco-sy~tcm of' the Iropics, wherear 
the co r~~cs~onc l ing  cco-systeni in thc tcmperatc I-cgions 
?lad inevitably to  give rise ~11tinl:ltely eo ceritralised 
largesc;1,lc systcmc. ThereTore, there seems to I-ic A 
built-in contr:~dictio~: in t l ~ c  tral~sfer of technology 
from the clcvcloped world countries l o  the dcvclopinc 
coun.tric.;. 'The c:lrtsc of' this contr:tdiction 11::s beer! 
dcscrihcrt in the statcnwnt, "'Tcchnnlogy is like n,enelic 
material----ir crt:-ries \bit17 j 1 the code of the society wl~jcll 
conceived it". Instead of "society", \a!.:: coulcl read 
"cco-sysl em" in this sln.tenient. 

Irr a tlevcic>pinp country like Sri Lrulka, t h e x  I.wo 
systems, the modcrn or  recent., cenlralised, Inrpe-scrtle. 
on the one h:lnd, and the tradition11 dispersed: small- 
!;c:~Je sy!;teni or1 thc othel., stlo~11d not be cousidered iis 
a l tcrnat i~  es J i l~ ther  they sboul:! bc used as com[:.!crnrxlt::.ry 
systerns th:~f supporl. rather than compete with esch 
other. Thc j,r-oportion5 in which the tivc) systems shc~illd 
be used iviII depend 011 the parficular context, miti each 
case sl~onld be trcatetl 011 i ts  ow11 merits. 
Jn pkrticular-. e:icli project s l i ~ u l d  be vie\\;ed ili terms of 
rhc fiictors of production in that  sector. 

In sny economy, and especially in rt dcveioping 
cconon~y,cmploy~~ient is available in 3 sectors of production 
which may be called the primary, the secolidary and the 
tertiary sectors. In the primary sector actual production 
takes place from agricultural and  mining activities. 
Sn the secondary sector, there is a processing 
and mauuhcture of goods, and iil the tertiary sector 

ttlere is the cotntnercial activity associated with the 
tiandling and distribution of goods and the provision 
of services. l a  eacll sector of production? there :ire also 
three levels of employment called the blue collar ievei, th.e 
~x,lihite coliar level a11tI the mana,genlcnt level. Tlie 
relative ~ l u i ~ ~ b t \ r s  of people e~nployed in tl1.e prirnar!!, 
secondary and lerti::ry seclor.;, and a t  !lac three IeveIs of 
skills, is an  intfication ot' the stage o f  development of the 
economy. I n  a devclopcd country, comp:tra.tively few 
people are engaged in  primary production. Furthermore, 
in the primal.y sector, hecause of hi1gl-r productive 
capaicitiez of tecknologies used, therc arc compar:ltivcly 
f e ~ v  blue collar svorkcrs. In :i. poor tlcveloping country 
like Sri Lanka. on  the other hand, morc people are  
employed in the primary sector, an.([ more people are 
employetf a t  tfie blue collar level \vhcn traditional 
technologies are useci. 

Capital, Labour 2nd C.itld are  g.cneraJly described 
as the prinlary f:jctor,s of p r o d i ~ ~ f i o ~ l ,  wficrc land 
refers to resnurces. 11) engineeting plcnrxinp. it is usual 
to refer to Money, Men, Materials, Macliincs. h / le th~ds  
and Managenie~?.t. We can define Technology as 
consistins of Materials, Mrac:linea, Methods and 
blatiagenleni, a t ~ d  ide~~til'!: factors of production, a i  
Capital, Labour :tnd Techi~ology. MTc may ftuther 
subdivide technology into two coml,oi~ents,technoiogical 
i~ard\vare consisting of materials and  machines, rt11t5 
tcctlii.ologic:~l wt'twi~re con5is t in~ of mcr!lnds o r  tec'nniy~lit~, 
and ~na:lage~ncn t. 

ctng stage <,t'dt.i-ciol>n>erli. there ivifi hc 3 ccrtaiix 
inis (!f c:~pital. labour alltf techr?ology i r ~  ;iny $ivcu sector 
of the  economy. When developmr~ii is cleliber:~tely 
:rcce!crarcct. the ..n:>tilr:~I" mix of '  cxpita'l, I;tbour anct 
t-chnoic3y!. is deliber:itely c h a n c d ,  in order to f o ~ c e  
production. It is in tixis context t h a t  the trrtnstcs of 
technology should be v.ic\ved. 

in the Sri I-a11ka situation. icclitlology is often 
trsnsferred to set up new prodtictive cap:~bilities, f'or 
cxarnple it1 the corpor;t.tion cec!or. When n ncw factc?r). 

> t r  snnr~cl i ?  set uil in this tn;inner, a ~>.un?hcr of skilled I . ' . .  
(the lbc,ror Callour.) togetlier with a certain ;tmount of 
Capital is brougl~.t into tlle country along with the 
teci->nology proper, (hoth  I:artl\vare and soi'twa~:e) th8.t 
has to  bc i~istalletf. The i ~ i l e n t  ion in such cases 1s 
replace I.i~::t imported 1:tbour and c:tpital afier sornc t i l 7 l . ~  

ivitfz local resources. Ir? practice, anotlitr aspcct Of the 
Inis offactors euists, Befi.31-c the new f;tttory was set 
up, therc would has6 been some local protlirctivc c i j~aci ty  
in  thc trrtditinnal sector, Izowcver pr.itnitive. which 
produced the same goods. or equivalent goods, or g?oda 
of a ! o w r  quality l o  that  wllicfl the ~ L T V  factory \\.'111 
produce. I t  is important to  consider the i rnpx t  bf the 
new investment on the existing industries in tlxc traditiona'f 
sector. Furth-rniore. if the Wation;rl Plan~iers are aware 
of the existence of such :tn eql~ivaielit tri~ditiona!, , 
inciustq~, it is their boundcn duty to exanline the capabllltles 
of the  traditional industry, anti rlae possibility of 
upgrading it before bringing Gl the transferred technology, 



lock, stock a ~ t d  hartel. This applies no less ro the 
agricultural sector as to the industrial sectol-. 

I n  practice we know that  this has not heeu done in 
the i~ldustrial sector in many insta.lices. Th.: State 
Hardware Corporation was sct u p  uiit11 a transfer of 
technology to produce some 46 different products 
ranging from matnmoties and other agricultural implements 
to tower bolts, llingcs and other building accessories, 
all of which wcre being manuYactured by artisans in 
the traditional sector nt the tirne, illspite of competition 
from high quality mass-produced imports. The 
plywood complex was set up a t  Salawa t o  produce 
various treated timbel- products like tea chests and 
chipboard, \vitilout reference t o  the ~ r o d u c t i v e  capacities 
of existing saw mills and carpentry s,~orkshol?s in the 
country. and so  on. 

I n  the agricultural sector too, t ra i l s f  r of 
technology is now a regular part  of developtnent 
planning and vnrious technology paclcages have come 
in to  Sri Lunka under so-called Aid Programmes. Spccial 
mention may be made of the tech!lolggy of the Green 
Revolution which has now been described : ~ s  a mitximum 
input--mzximum output technology. i n  otner words, 
high-yielding varieties (of rice, wheat, maize, etc.) were 
develo!~ed h~hich needed high-inputs of fertilizer, pesticide, 
etc. which inpilts are ftcely available in dcvcloped countries 
but are scarce resources in cteveloping countries. What 
the developing world nceds arc o p t i r , z ~ i r i l  input optinz~rin 
output technologies which will be appropriate to our- 
factor endowments. 

It is thus seen that "appropriate technology" in t!le 
broadest meaning of the expression stands for an  optinlull? 
technology, ;l t c c l ~ n o l o ~ y  wl~ich makes optirnurn use 
of available resources. Such a technology ill a 
developing country may often be an "iotcrmediate 
technology", being less cornples, capital-intenrive 

and large-scale t h x i  other cr,is;ing iecrinologies, 
(in d.evelopcd ~vo!ld countrics) and less labour-intensive 
than some previously used primitive technology. However 
i t  should be n 3 k d  tha t  :in inl.cl-mediate techllology is 
not necessarily an apj~ropsii~te technology, in the 
above defincci sen52 o f  bring an optiwum tecknolo,oyp 
making optimum use o f  available resources. 

The e:tpression ii~termediate ~ecilnology was 
originally popularised by itlelate Dr .  E. F. Schumachzr 
who set up 1!1c Iiitermediatc Technology Development 
Group in London in 1965. The concept of intermediate 
technology has been given various attribuies, includi~lg 
roots in the philosop!~.y of Gandhi '  and an and:^ 
Coon~~ams\vamy, n1.1d I-ciigious saneti011 tram Ruddhis~n 
(viclc chapter on B:lddbist Econon~ics i l l  Schumachcr's 
cl:issic, "Smatl is Bca~utiful"). Not  surprisingly, some 
intermediate technologies arc now being made to  me?sure 
i n  developed worlcl countries for developing countries, 
and tra:zsferred like any other technology. 

Meailwhile, tlie developmellt effort in develo]~ing 
countries often fcundsrs on the question of choice o f  
technology. The image of tieveloped world. societies 
always looins 1argc berore rlccision-rnaktrs who "choose: 
technology" for pla!l!ling, desigrl and construction 
oL'projects in developia~countries.  I n  sucll a situation. 
choice of iiitcrn?cc!iaie tccht~ology is diflicult and 
designing a n  appl-opi-iate technology becomes well-nigh 
impossible. 1t is thcrcrorc necessary l o  counfer  the 
psycI;o!ogic:ll cfTcce c, i .  1 . h ~  dsvclc,pccl world image> before 
getting do~vli  to tilt task or  designing appropriate 
trchnoIo:;ies, and clloosii~g traosferrcd technologies, 
in Sri Lanka. 

I. Partners in Development. Rcp01.t c;t' thc Com~ilission On 
intern8 t ional Dew loprnen l (196:)) Pracger Publishers. 

A ~ ~ o t l ~ c s  i m p ~ r t a n t  element of ~ciei3:cc ai?,d tcchl?ology poli,y is inter- 
r1:rtional c2-operation scirntihc. rzseai.ci~, ii~ciitdiilg the transfer- ol' 
resc~lrch f ind ing  to ii?du<itry. Specializatio:? a d .  cro-oi>cri~tion in 
research, wit11 ;I clear sharing of 5cii.niiii: labo~!r a t  thc intc!l;aliona! 
level, is one of  the prec~un.ditior~s f o r .  t1l.c d.evzlopli7.c.1zt or scici?.ce a17ci 
teclailology a t  the n.ationa1 lcvcl. This ilitel-11:iiionril co-operation sholjld 
start  with the de5:lition of prioiity ficlds for coll?boration,  he yi-epai-ti- 
t io11 or;]. pi-ograminc o f  action, a!ld thc choicc of :h: nr3it effs,-~Li\.;e moclcs 
of  ca-apsration. These iatter might tilclude the c~char l sc  o i ' i n ro~  n7ation . . 
and scientists. j o i ~ ~ t  resenr.cl1 projects, and matuzl a:sist:iiicr i:: tr;iinlll..i 
scientific p c r s o n n ~ l  and in corlstructioc oi' scientific facilitirli. 
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