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Foreword 

l\1uch of the litt'ralllT'l' abollt "tf'dlJ1ology transler" and 
"tf'1 hnology for deVf'lopmt'm" has a dîsf'mbodied qualil)', as 
thollgh technology Wf'n' dctachable [rom the people \vho de
sign il, the culture of which it is a part, tlll' incentives thal pay 
for it, and the people who in.~taIl Ü and manage il and relal(' il 
Lo the rt'st of what is gomg on in their tinlf' and place. The 
purposc of this book is [0 bring ll'chnology fOI clevelopmenl 
down (0 t'arth. 

Reading about technology for dl'velopment is currently 
quite fashionalllr- in pre-technology societies, where technol
ngy appears as a kind of magic Ihat the rieh arc hoarding 
and Ilot sharing with ("transff'ning" lO) tht' poor. The 
Thini \Vorld caucus-the "Group of 77" that now f1umbers 
110 or more in United Nations assemblies-thought for a 
while that OPEC's ail price fixing and perhaps other 
commodily cartels would giVf' them a lOol to pry loose the 
resources for tht'ir developmenL But other commodities 
wt're hard ta mah into tools for world polilies. And in 
pracLicc higher ail priees not only milked the "dcveloped" 
cows bw siphoned from most of the "(;'IOUP of 77" the foreign 
exchangf' they would have used for developmenL; it was 
used instead fur deve1opmf'llt and arms purchases by the oil 
producers. A lilile of the considerable surplus became aid tu 
lh(' Tlon-oil-producing poor, bw must of it was invested in 
the hlgh-technology fTOTlumies of the West. 

With "œsource diplomacy"-a subject explored carlier 
in the International Economie Studies Imlilute's book, Raw 
Materials and Foreign Pollcy-proving ta he a disappoinl
ing SOUlce of leveragc, technology came lO bf' seen as a 
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i'lJ(el,'o(d 

\l>;dul apf))'o:1ch ln 1<lISC in :-\ dillerellL way dl!' "!aÎrl\e~s' 

question lJl inlernationalcUHlOllll( reJatioJl~. 
fhe wri! ln!?, about tl'dHlnlogy for dc\'!'lopment ha~ COHl!' 

mO~ll~' hom tht S()('jc! Il'~ which have lt 111 prot'llsÎml
,~ocit,ti~'~, howt'ver, whclt, this modern magic abn ha~ lwt,t1 
'v'iewed as darnaging, dehurnalli/ing, and dangC1(]ll~, l he 
hllrllOrÎsls hat! already cauglll tilt' mond, "Progr('~~ \V<l~ a good 
th mg oncl', " Ogdell Nasb \V lote, "hut it Wl'III on too long_" 01. 
dS E. H 'iNhite asked !Tl the 1920s, "Have you ('ver considncd 
ho\',' «)Jnphcdted tbiJlg,~ can g;el, whal witll one thing al\\'av~ 
]e:!(!JJlg tu d!lo\I\l.'I?" 

1 h(· rnT]atiml Ih<ll ~cit'Ilti"h IWlll OH di~('(J\t~l\ ,tlld 

('ngll1eers benl ove!' machin{'~ (ould rIlake trouhll', as weil a~ 
progress, (aille <tS a 'ihock. And wc who hw and die by 
tt'chno]()gy hd\'t· hastClwd, lJl OUI' righl-lTllllded way, to tell 11lt' 

pre-t(,1 hnology folk abOlit ie The worth and musil ! OI11C 
"traight OU! of tll(' ()Id spiritual: "\Jnbod,; kllo,,/s dl( I!nubk 1 
~!'!'n. 

Sn the crmdillOlls loI' a lo!ltslOn .ln' already III place 
Planl1el's in devt'Ioping COUIJIlieS ~ce tet::hnology a~ the ke\' 10 
doing ml1lcthmg aholll POycrty. PI<HlIlf'TS in indu~tli;.J1 

COLlntl JC::' st1l1 Ihink 01 m[ormatioll a~ ,1 deplelab1e rt'SOIHI e to 
Ill' (on~('n'('d, aIld want other j)eoplE's technologws to br 
"appropl'iatc," or "JOtermedialc," 01 sornelhillg cise that lheir 
rnvn is Ilot, 'l'lw predictahlt' (ollîsion i~ sl'lwduled for ttu' 

~urnrne! 01 1979. al an illlf'rst'cLlon calbl Ihe Lmted l\'"atio!l::' 
Confen'IH {' on Science (lnd n'chnology l'or Developml'IlL 

It was lInder a granl l'rom the :--Ja.tional Science FOUfl(L!tlOII, 
in ~llpport of !hl' Slate Dep<trtIlWllt's preparatiom lOI the U:--J 
1 t'llIicn'nu', Ih,ll the Intern;tlloll;d Erunofi}ic Sllldi(,~ In~tîlU[l' 
en,e;aged in <ln ambitioll,~ t'Ilort to eXamill(' "Obstacles and 
OppoTlunitjes in T!'chnology lltililallnn lm Developlllf'nt," 
and llndertook th!' Ic::.earch on whi( h thl.', book Îs ha~cd as part 
of ItS 10nger"II'1 ln program 10 look al lcchnology's l'ok in 
international lIade, devdnpment, and ,,('t'unty, l'he instilul;' 
has hat! the good fllltune to suppkment it~ 0\'/11 exp('llise on 
internationall'('0110TllIC rdation~ w!th the insighl~ ui three of 
the If'adillg scholars in Ih(' lîeld, and to lIraw through not-fol
atrrihullon Inrt'rvi~'w" on Ihe f'''rH'ln'n(~' ()f d nUTllh('1 ~)f 
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F01cword 

knowledgf'ahlr huûue!i!i executives, l'hf' fjndings \ .... en' mdf'
pendently reaehed, hut they turn out tn he mutually 
rl'inforcing, 

Thr Ilt't conclusions are pragmalic, and a breath of [rf'sh air 
on a subject stalc with politicized rhf'loric and "black box" 
mythologies. Transnational enterprise lurns out tu be neither 
h('f'O nor villain, neither ail-important nor negligibk. jusl a 
nf'Cf'ssary if uncomfortablf' conveyor belL The latesl tcdmol
ogy i:-. Ilot invariably mappropriate nor the mm.1 ba~ic 

in\'ariabl} appropriate. It is better 10 ,~tart from where Wf' alC, 
not from somf'whl're else. 

Much can and shnuld be done to maximill' technology's 
contribution to developnlf'llt; bU[ littie will be donc unless bath 
Ihf' "nor Ibnll" and "southern" .~Hks of the transacl/()Ir work 
with. ralher than against, the undel Iying economie cuncnts, 
and thoroughly understand the realities of international 
business. 

Magic would be more fun, But when il ("oml'S to teehnology 
l'or dt'velopment, economies is more effective. 

Harlan Cle,)('lawi 
Aspen Instüute for HUTIlanislÎc Srudif's 

Princeton, l\'ew Jersey 
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1 
Introduction and Overview 

.Samuel M. R()senblalt 

ln August 1979 the Unitf'd Nations will conVCllC an inter
national Conference on SClenrf' and Technology for Devdop
ment (UNCSTD), \'ihich is awai!cf! with both hopf' and con
cern. lJNCSTD i.~ one of a serif's of efforts to addrcss the 
Iule of science and Icchnology in the f'("oT\omic developmf'1l1 
plOn'ss. ""'hile the imnwdiate focus of the uHlference is on Ihis 
mie of science and tecbnology, its broadf'l' context includes 
such fmulamental matters as the changll1g ff'lationships be
tween (kvcloped and developing cotlntries and the different 
perspecti\'f's hum which each nation views Ihis rdationship. 

Consequent Iy, the conference mll~t be cognizant 01 Cl host of 
overlapping issues. TIH:,yembrace the more technical qlW::'1 ions 
of science and technology enhancenwnt in developing COIlll

trics and the improvf'rl application of scientific capabilirics 
10 Ihe needs of the df'vcloping worid. They haw to do 'wilh 
improving the nelwork for the disseminalion and utilization 
of tl1f' findings of SCIence and technology within developing 
countries. They also deal 'vith 1 he contribution thal lechnology 
can make to fTCHlomic progress gCIIl'rally in the dcve!oping 
world, and with the ill~titutional changes, international!y and 
wilhin individual couiltries, that mîght be needed to uHlin' 
thi~ Il'chnology more dkctively for econoITlic development 
purpOSf's. The broader issues of (.>ther public polit'ics and pro
grams fhat have a direct impact on l'conomic developITlt'nt, and 
cOl15equently on [he contribution tha[ Il'chnology can Jll<lke to 
thj~ end, are also germ<llll' to the conference. In essence, whik 
UNCSTD will be dealing directly with nanm .... ly technical 
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\'I/!IIIU'I,H 1i1),ln/ii/1i11 

m;1I1 f'r.~, 11l the t'Ild 11 ~ ~l Il ( ('~~ \,' li 1 depclld or 1 1 Il H, \\t'I! Il l'dé! lt·~ 
tlH'~(' 1,:>~U('~ Irl rh(' bl(ud('! nl1lU'Y!h 01 o\Tlall ('«(IIIOnÙ( dc

\t"I(I!Jllu'!11 and Iht' v;Jt\lrlg Il('('r!\ 01' 1))(' IIldlndllal dc\'dopillg 
({)\ll1ll'il'~. 

III a \('ll~(,. tbel(' 1\ ,d~() :1 "hJ(ldcll ag:t>IHt;l" lm Ill(' lOIl-
1(T('nu: H'lk( 1Jll.~' the (OJIlI()\'('L~IV~ ,lnd conl'tnllla1ioll,~ 01 rht' 

;'\onll-South' dialogut' IWl\\(TIl thl' wodd':-, lith ,Hld POl)! 
('O\llllri('~-alld l'spen;lll\ IIH' fIll~ILlirOlh nI' rll( bllt·t gl(IUP 

(HI'r \\'hat Ih('~ regald ,l~ pa~1 ('xploicuÎun :llld mUIl()poll~ri{ 
jll,l( tH(,~ h~ LIll' illdu~tJul l'lHlnll [('\ ;UII! Ilwlr llllnlldliolldl 
InL~lnc~~ tinn". 'rlll' bll(» !'e('! rh;!1 Illt, dnTlopÎllg ((jUIlIII(· ... 

1 ~'n d 10 i~ll()1 (' Il](' t'( onorn ie l'ca 1 i []('~ ul the mot!('11l W()] Id :1 nt! 
... u'k to t'sl~ihll~h a dOllble ~Ian(b! (1 (JI Iwh,IVIOI dlltl obi igal,( m~ 

whi( h will H't;lJtI, l';nheT r!t:HI jJllJtIlot(', the II~(' of 1I1()t!tT\T 

I('ChIlOI()gv lur human a(h',ll]( ('mt'U! (li! a global ba~!~. Il()\\· 
('\'t'I. 1 lit' (Unrcn>IKe ('1111H'.\ dl ,Ill lntt'rc~liIlg lim('. \\lWll attÎ
Ilj(il'~ III b()Lh camp" m:l\ IJ( c\'oldng I(J\-\"Clrd k~" dratTl;lli( 

,Ind inflexible P()~ll J( In,\. Ho\\' llluch thl" Illdlkll agenda ('( lIllh 

10 domÎnalt' tlll' ,':'\JCS ru phJC(nlillg ... HLly larg-ch' d('(crtllllH' 
11H' n"laliv(' ~un,·~~ 01 IdÎllll(" of 111(' (JI1[('I('lltt'. 

\Vhilc il ()!I«(' W<1-; C01H1lH)11 pl:lIlln' tu \'iew 1he "ql:u:-lle 

(\eve!opLIlg- «()lIntllc~ a~ a IH)tlIOg-{'IH'Oll~ whok, i t i~ 1l0W \\ lddy 

ilcccpted Illal thcre are glC:11 (1III('I('Il(('~ ilmong (II('1I1 lIT tt'lîll:-. 

of IIll'ir ll'ld.tl\-'(' ~tagTs of ('(()!}(Jll\lt ,lIld polllictl dl'\t'jopmclii 

<tlld IIlt"Îl t,lsÎe inh,J~I!11( lUIT", .Incl Ihat ('O!l~('qllt'lltly th('i) 

!I('nh lor vari<lus t ('1 II ll()\Og Je~ \'ary ('01l:-'1t!('1 a bly. Among lTlaTl \' 

t.lthe 1)()I)nT('()ljntn('~. t'mpha~i ...... jlf)ulrl (()1111IlUt' to be pLu 1'(1 
OH ~d.li:-,fy][lg O,bl( hUlllan TI('('t!, .... ~u(h il':> Ilccds loI' 1IIIIIIlHJll. 

housing', Ill'alth (arc, ~Hld ('](.('11 J( 11\. nU' d.UOlllpli ... lllIlt'llt (li 

Ih('~c l:-bk ... rt'qllln'~ Ihal Il](' Il'( Itnology pro\'id('d b" uf the 

~imp1l'1 and mnte dir('( 1 \<11'1('1\, I;llhl'l rh:11I Il\(' \(H ,dkd 

"llIgh" t{'chnolog:, \Viii, Il I~ l'd;ttÎ\d~ n('\\'. Ill~hly H";cardl

mtt'Ilsn'c, ;tlld Iherdo\'(' compal-:Jll\('[~ {'xl)('n~in' The \;111('1 

Iype of )(>( hnol(J,C;y Î~ also likl'h tv [)t' the rnoq n)]]ll(J\t'I~I;tl 

[nnll :111 IllLernational I('~,ll ~talldpoÎnl, ~ill((' Il I.~ tlTC lllO.q 

llk('ly still LO he IlTId('1 J-!at('n\ !l\'()(ectÎ(l!I :lnd uHllrol. 11 i, 
('~~('l1tJal th~1t l'l\CS'l D keep the:,.(' di,llll( tJOll~ III milld a~ il 
ploct't'ds ("(Hm' usdul ddinili()II~ 01 leI hnology-wh:ll II l~, 
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lnlrodw:l/or! and OvemÎf:7J' l 

as weil ~s ,,,hat Il i~ riot-are containeJ in the succt'('diflg 
c h<lptt'rs.) 

The Inost dUT'fl :tmec/;'dent of the present confert'nu', the 
United Nations Cnnferencc on thf Application of Scif'llc e and 
Technology for Ihl' Bf'nefü of Ih(' Less Devdopf'd Areas 
(t1:'\JCSAT1, took place in 19(j3, Ils }Jurposes were hroadly 
:.imilar ta thost' oUllined for UNeS rD. Howcver, for il \-aricty 
(Jf rl'asons, thi~ con/crc'nce faded 10 prnduce the desired re.~(llts. 
For one thing, il suffned from somf' n\'creslÎmations nf the 
pnlential cOntnbUIJfHl that teehnolngy could make to ('("0-

JloT!lic de"elopmf'lll. Henet', no matin \vhat the actual out
come of the con[f'I('llce, persons ·wllh high and unreali~tic 
!'Xpectation5 Wf'IT' bound to be disappointed. Anothf'r rC'ason 
for the failure ·was moted in the hmitNJ focus of the con[er('!lce 
dJ~("ussion. Onc analy.~1 observed that lTNCSAT was "il ~} rJl

pmI um presenting "Jew~ on narrowly fnnceived scÎcntifi(" and 
lec 11I1ologic options. The pr/;'sentatiom uwally were isolalcd 
{mm the complex [;:Je/ors affening thf' actual socÎal seUÎllgs in 
which 'developmf'llt' takes place,"1 CNCSTD, and ris Tflernber 
Ilation panicipant~ wOllld do weil 10 reviel,.\' (his exper il'Bee a~ 
the)" proceed to de\"dop the prepilrfllions for the forlhcorning 
c {Hlference. 

Rdated C"ontempnrary multilateral exercÎses on tf'chnolog-y 
which could prnJolJlldly affect the atrnosphere ln which 
{J1\'"CSTD takes p];:JCT, a" weil as ils nutcome, are the ('fforts 
ln die I:nited l\iatlOn.~ Conference on Trade and Devdopment 
(lTNCTAD) to draII "codes of condud" on technolog)" Ir allSfer 
and on restrlctÎVf' business praclic ('.~.2 ;Vleetings nI ad hoc 
groups of experts have been undf'n .... ay sinn' l'arly 1973, and 
inrtially tended to he opportunities for tht' Group of 77, or 
de"f'loping country group, ta engage III considerable alllounts 
of political and ideolngical rhetori( fllHj makf' UJuf'alistic 
demanch against the Illultinational corporations in the indu~
trial couIltrie~. Tht' pre~s rclf'asc Îssued afler the conclusion 
of the fifth s(·.~sion of the Ad Hoc Group nn Technology 
Trflllsft'r, held in July 1978, spoke tel the progrf'ss made but 
also rf'C ognized (hat fonsiderably more was needed and that 
resolution nf clifferences alllollg the Group nf 77, (he Group R 
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·11l.!llldup\.Jp \HIE l')J~II!'.!I i.~;()I()llll l,li [OJ ~.)~JI!Ud jl'UO!1 

PU p.l1E.I'illlll 10 U()lldOPI: pU~ _[JJ51II'.I] \';30!0I11j.Jdl J,JUrqu,) 

(JI qHlq~,1111 P;1I0!lPU JO IU.l1lJ<;'~,N~I: (n) pur :~Il()!WH)(Ü(n 

lI'I!Ollt'tlrl]l1l1l J') .1\01 ,)ll1 ',\7!n10\JlP,1l jU U01P,lp~ pll~ ,hl'SUl!!) 

,llJI UT '.)ll!nllj.lljl :.bU;lpllJ(i.1p ]1!_J.[iJO]OUq),1) JO ,)lr.t~ (1) 

:liq)(P)[ ll1] ~lI.L"\()IIOJ ,HP '\11P.~.Jxl",) '~UI.)l1qm 

pur. ~UUl! ,)~.n-J1 JO 1.lQUITlIl P. q~<;J.lppP APllh "'pp III P,11ll,l",ud 

li 1IP',)".U ')l! T. 'lP<;]I ,1 lll,)IrijUO.) ,)(-11 jF. lInl"SIl.J~;p '311lll"ll,1 ;Hp 

~[U(),l d!<)lj (lI p1l1~ ~.I,~dJ:d ]rUOIll'1l pmp!.\!IHlI lU 1l0!1I~.n;d,)Jd 

,){jl UT ,))I[FpTTl~ .)p!,\O.1d 01 q'\\ ,l<,od.md ~ll -(a xTpuaddv 

,).)~) _\]lu,l1\h;:J<;qll" P,111~"! ~P_\\ p.pll,ù:h~ P,)lPl0UUI' 'luI!CIJP ,}.10lU 

tpn III V " HI l! W7!lH~'fj_10 p.'UOIl ru 1.11 Il! .uq 10 pu t: "ll{)!] r l\: prilHl [1 
,1411° 1l1l11l;;q~]1\ ,HJI ,Ul,l)![()) pl~IJl,1tp pm! '\a()!OlnrJ.11 JlIII: 

,1)[[.11 l, 1[1 ~ll1,ll\la'<iuPUT' !1:1J(ll]1l1!]<;lll Qll,\\ PUO,),)<' ,HP '11[,HII 

dO!~l\,lp lUI ,i,ao10ll\l_l.ll ]lU!: ,Uli,!!,l~ Ijll.\\ "]E,)P ]<;Jq ·){J.L .(y 

x J!nl,ldd V ,1,)<;) ~1lI<}j[ ,HIlJl 'll! ICHIO, 1 . [!,llIllO:) [P! mS pUI' lIU [Oll 

011 ,HP \fj p,Mo[ddl; :\!jI~lJ~71'llI) ~p 'rplI,ltü: U,I.S:)~, l ,H1 L 
'HP'! l' [lin: 1I!,1,\ l'X,Hl .Hll 11~IPl,\\ ')1)(0 ~Iq) IlO P,)II~dIHllll: ~I 

.l lU, 1 [, ljlHJ.) _:1U!1I:Iloli.)[] )! 11:11101 d ~p 1 eUT 1 V '~,l~J 1 uno_) JI,)'!! 1 E.Li 1 

-,l\PIl~ cHp Jlut~ 'iiuHlo[,)\.)p ,H{l ljlllq 1l1(J'.l ~l~!]I'u,)d~ I~tl,n 

-1 III P .-HII 'iJuoulr prit{ lI~. J 1 1lI,HU,1,1.1'ë!1' ,IIQ l' [,)p!~ uo ) li 1 L\\ ·.,s, u~O.ld 

1,11";(:] ripPllI q'll ,)<;[ ILlX,) ',UII,IP,HI <;,',l1l!~nq ,),\!llL(l~.lJ .1lLL 
·'l[(ll<.:~tn 

-'[jl UJ.~'.).'Ll ,HP 101 ,)[,)qd~oU1l1' ,1\1 mpll().) r liUllF,IU [(JI 
c)]! q 111 J,) u'[d 11~,)J';J'O[ 1: <;lIL J,)~ ilOT qSPJ .\.10) II'j~ 111:~ ,\ [fI P.UO<;P.H 1: 1 [1 

.),1 Il,lX,) S!ll' 10 \InIn~i)(!'-'lp ,HU. -~.l111d<;Ip ID llO!lrn!q,Ir lFllO~l 

-1:Jl[,)lll~ [011[1') pPHlll' l() ·I~.nl!lll-) ,111',\11(1 '-'1: 1p.\\ ~p p,H],\\() 

-lll,/lUIlI<l.\O';;' <;,lPtlllUl \IOD,))):,) !.JIll'! ,Ill 1 l.lllPliM pup) .. ',l'!,ld 

-1,)1ll-l. ,1'11,1,\\ 'l' ~llI')lllIU.).\U';;' lJ() ,uolw7iqqu ,1<;odnn P[IlOl[!' 

. \1()II~PlWUl 10 _\Jl']Ull[O,\ .lq p[noq~ qpO) !j,)!], I,HJl,)lP'\ "C lpth 

·~,),)[J.-J.[,)JjTP 'i'jm,\[I,111l1tl .I!~l!fJ cl.liJlll '}I[I lU ,lUlO:> 10 (~!I()!~~\ 

-nid ,J,\!llll'I<;qn~ .-\,}'1 ,ll[l JO ,\U1'lU _1,),\0 ~IIU[U.),li';J'eqp 'n'Ull,),1!J 

•. )l') ~I·)~pl:[q .Hl'Ilb,-, .. ,)[[1 l.'Jljll,) ,1]FllllJlq.) (lI _\I,l)PIUlI ,lll,l,)~ 

,),)II,).I,)llW) <;IlJl ',~,lld 01 ,,)()71' '1()oq '111l ~V -l!,\,n[,)~) W RL6! 
lU 111!,l ,H11 !lI \1:\\[.)jJUII l()~ ~~'·)1·H[I!.)\,HI .))\J,l.t.)J1H)) nll!1"11 

-('~·.H\ I~ ',lprnt Il,1,)(1 ).)_\ jOli ,1\1'1] '[[()I~~.),lP lj,ln~ q;,'llll!lI!Y 

1" ,11\!~~P,)P Il;)I]ljod .. ,:l.Iplb,l.l Pl'ln.\\ ~rl~ll 
-1l11\J.) (IQ[ltllU111lJ:)) U dll()'I~J ,ll1] pIn! 'S,).l.1wno.l 1J1:.[n~llpHl\ 

/l11/!/II,)\'OH "Ir I,'IIU/II" 
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InlroductlOn and Ovt'n"ù:w 

Other subitems al~o lOuched upon, in part, include: 

(Il!) ... obs{;Jc]es to the su((e~~ful ;Jdoprion of a tel/wology 
l!dil~f{'t policy; and I(c)(d)(jil ... national measure~ that rnight 
be t;Jkell tO overcome ~{)!IH' of the obstades. 

Appropriate Technolngy 

5 

II long has bern reeogniœd r hal the ehoicc of tf'chllolog-y and 
technl(";J1 change pla ys a vlla1 Iole in cOlllnbuting tu the cco
nom il dl'vclopmcm of aIl nal i()Jl~. Qlher key elcnlf'lIts of such 
developJllf'llt indude inereasf'.~ in the supply of ITSOlH'Ct'S and 
impro",ed cHïciency in thelr !J_~l', inciuding tf'cbnologically 
indUCf'd ~hifts in the sectoral and indus trial compoûtion of 
produCll()n. Institutional changes that support Iwnpetitive 
eondillOn.~ and t'conomie inrf'nli\'l'~ and objecti",f'~, as weil as 
more Ir ;lditional non-economic goals. sueh as edlll <-ltional sys
lems, c1;J:-'s st~uus, and socif'r:-l~ ~tability, also pl;ry <-l part in 
thls pnxf'~_~. 

In tht' imillcdiate aftermath 0/ "Vorld \Var 11, a keling of 
euphona about the world's abiltty to solve ils econornic de
velopment prob1crm ~eemrd ta havf' laken hold. 1 Thi~ attitude 
rnay, in part, have bl'en due ta the SlH Cl'.~S of the lI.S. program 
of financiaI aId and assistance ta Wf'~rl'rn Europe which, hm\'
t'ver, stancd the Po.~t-\var reCOtlstrlH tion from a murh highef 
:md more sophl~t icated hasf' than allplit'd ta developlng cOlln
tries. Ir also ref1f'(-lnl an over·oplÎll1l:-.r il' assessment n/ 1 hl' role 
that reehnology muid play in the df'\T1oping world. \Vith the 
passage of time ;1Jld the accumulat ion of experienl c, dis
illusionment set in rcgarding the case with which lradÎliollal 
sncieties could he tUI ned around ta bf'IOIne industrialll:(,{l, 
modern states lhrough thl' judicious use 01 privatt: investmf'llt, 
forf'ign aid. and ,,,'hat ha.~ !J('('Tl terrned "SWf';J1 t'quit y," or rlw 
Involvf'lIH'nt of local human rl·VHlrCf'~. AttltuÙt·s {o\\.-'ard tech
nology also altereù. Insread of focusing upon the tran",fl'renct' 
of l<-lt'g'e-scale IIldustria1 modes of prodw.'rian from devf'1oped 
to df'\doping countries ;JS quick and eJkctive solutions ln 
economic rlf'velopment probkrn.~, di~(,lIssions lUrTwd to the use 
of a more appropr iatl' type of tcchnology. As noted by Nicolas 
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Ji'qlJlf'l. thls -;hift had bu(1l IlllllWdialc <Int! 1l!~(OlI(dl d('II\',I-

111111.'>. '''l'Ill' JllIl\1 (IJlblll( (IOU" nI' 111('\(' llIIIlWdi,\I,' III iglll~.· 

Iw llottS, "i~ t1l!' 1(';III~a(lOlI. ~hal('d ln aj(I-~i\illg :(lId ald-

1('( l'l\lllg COlllllli('~ ,Ihkv. Ihal lkn'lojlllWIlI ,ut! :llId:1 \Ye~(('I'1I 

~I \ k of llldllSIl i" IltallOn h,I\'(' lH 'il Il( '[ III lb l1u1 Ihe i 11111:11 111)1 w,~ 

W]IlIIJ \,('11' P 1:,1 1 l'JI III 1IH'1ll [1(1) hn'II lulh édpabll ni \()hlilg 

III(' ba~i(' 1)l'ohll'llb ul dC\T]ollllll'TlI Jill<' qlll'\1 1111'11 {Ullh'd 

III otlH'l' all(lllHlI(' .Jl)jJHlPli;llI' llllll\~ (II {l,hll(llil.!;\, 

'111(' {"nited ,'-;l;l1e~ hil,\ h('t'!I ,lI!lO]]g Ihll';(' ill d\l' IOld)()111 IJ] 

1 h J.~ 1I10\TlIll'll L P II Il h( L<'I\\' i II· 1 fi l , dl(' Il W'l"ndllllll:J 1 J)('\'e[o p
TlII'llt and FOIHI ;h~I~I,I!J((' ,\n (Il lQi:l. "pn illl'd 111,11.1111)111,)]) 

(J] tht Illnrl\ ~Hllhotj{('d tOI l'hl ,il \t'dl,\ 19ih. lilii, ,Hld 1~liK 

((Juld hl.' ll~t'd 10 dt'\dop ,H li\'ili('\ J111Jw lidd ,II illll'llIledLIII' 

1('( hno!ogy nll~ (e( hllo!ng\' 1\ ddllWd as bl'III!!, "lIclthn ~rl 

IH,mlllH' Ih:\1 Il oltCl~ 1l()I'~(apl'11I)]l\ !Ol\' P)'K!1I1 1IIIJl ,Ille! 1(1\\ 

IIHOJl\(' Ilor ~(I I1lgh!\" ~()phi~lll.tt('d litai il I~ Olll <lI IV,\( Il !n) 

pOOl' pcopk. ,!IId ltltim,Hch IUlt'IO)llOlll[( rm IH>OI' O)\Itllli,,~ 'f, 

!Ill~ auiullll' \\'d~ l\l0lj"(' \(""lIll\ ("xl)\ï'~~l'd ;llId lt'l ()lll.il 1lIé"t.! ,I~ 

P;UL or LIli' {I. S. pH'para 1]( Hl ~ fOI l":\ ( :,.., l'D, "'{'\ t!UlJ :)üï (d J ni 
th" ]-'(1]('1!J,1I Rdali()ll~ ,\utltotll,lt\(ltl -\, i, l 'I~l ,d YC;J1 1 qi,~, 
1'.L 9:-,-10:>. s;nY 

Tllé" !'!(',idl'liI ~ha!! 1.1 kt' :ql!llllfJILll" ~Iql' 10 ('Ihille th,ll dl 

:t11 '1.1'4t'~ qt' Ih\" l'nil,~l .'ali(lll~ C'HlIt'H'lHI' (rt) ,")(]('!]((' ,ln.! 
rccl!llolug\' Inl Dnl'l()j>IlWll). II'pl"('~<Tll<llj\('~ .iI dl(' \-llllq] 

.':itdll'~ l)bl(' 11l1!lllllalll "!llplu~I'. III h,)lh ,)jll( l,d ~I,!tl.'lll, Ill, 

,Ind nlfm 111:11 (iJ,\( \I~~[()Il~. (lii 11H' ,k\ dOpnH'11i ,tilt! LI'" (lI I1gh 1 
I;!Plt,d t,',hll()l()gH'~ Hl d!;!'i,ultlll'" III llHIII~IT\, ,liai ln lili 
Jll ud,l( lIull ~IIHI ()lI~~'1 \',lllt)[l 01 l'Ill'1 g \. 

Iïw !nll(l\\ÏI1.g sec lioll 1/1 H\J~ [,1\\ gOI'~ Oll 10 ddllH' liglu 

capital ICI hnoJo~ic~ ,iIld Ll~'; oui ~Olllt' ql tlw iIlli'lllkd gO,!Is 

and obJ(>( li\'('~ thal might bt" a( li ic\'('d il;.- It~ ('x!xIIHkd uv' 

Tilt' r,'lm "hght tilpuaJ rt'dlTl()I().,p('~" 1Ilt';l1l~ lh()~,' llH".ln~ or 
productIon \\'hl<.h t'lononll/C ml (J,plul wherl'H'! (d!Jlt,d h 
~(dJ<.t' and fXP('!!~j\t' and idbi)!' :lbunddllt ,md ,hc:lp. dl\' Plll
P()~"~ Iwing 10 iT[~llll' Ihdt the Ill, ITa~lllgh' ", ail l' (:Jpll<l! []) 

Ihl' wu/Id CI!) Ill' ,1H'1t!1,'t! tu h,:lp :lll. 1,I1!t('1 than ,1 ,111~,11 

Ill)[l( JI i 1\'. 01 1 h, \\"oJid'~ pllO]. !lld l \\ l ,[ f.t '1 q\ Ji 1 II< J) ],.. dl~! il;", d 

1)\ ~(rt'Jll~llcw'd I.d)OI"<I\llIf~ 11('\1,,' \\11('1\' J!I"I< ;, ,tlll,1th 
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/nlrodu,I/On at/d ()ut'flJ/eu' 

much utlemploylllt'm; and lurthcr, Ihal poor nations r"n he 
enloul<lgt'd essentially lU prodllce thf'ir own ('<lpi/al !rom SUl
plll~ labol tmw, lhus ~'nhancing thei! dl<lr]('f'~ of deVflopiug 
indept'ndenth uf olll"ide help.8 

7 

On its face thlS appc;-tr~ to place il Ilf'Clvy burden on tel 11-
nolog-y, in whatever forTll and howcver rkfined, in a mannci 
slIni lar 10 the carlicr highly optimistic expfTlation5 for modf'n1 
tCI hnolo[.,').' transfer. Indct'd, the concept of "1 ight" technology, 
''inlr'i TIll'diate ,. technology, or "appropllall'" tcchnology, 
hO'A'f'vCI il is labeled, Sf'CHl~ to have cvokf'd ideological and 
HllssiollClI} Il'al from sorne of its proponents. Over-scllîng a 
program in Ihis manner may ollce again dash ('xpenations 
and undeuïll "d reasonable aSSf':-,srnent of the role tl'chnology 
can actually play in assisting thc dl'veloping world 10 achieve 
grcater econoTllic developmenl. In this rt'gard II ~hould be 
noted thal "Clppropriate technology" ma y, in sornc contexts, 
mcan capita!-wlcmive techniquc:', awl that "hght " tf'dlllOlogy 
may ernbody I1lgbly modern ami efficient prodmlioil pro
Cl'~ses. If these di st inctions are not H'I ognized and 111[' lelllpla
tion i~ Ilot avoided 10 prt'sn ibc doctrinaire solutions, such sup
port j(ll t his concept a::. is gl~J\ving in Ihe devcloping- countrtc,~ 

1 nuIt! weil bf' dlssipClt!"lL Many ot these l'ountries haH' rJlovcd 
from I\l'gative or SkPJll ical altitudes ahout appropriatt" tcch
nolngy to a caullous <Jc("(."ptance of ils pn.~sibililies, J'vlIsspl'ci
fying (JI overselling il fall OIlce agaîn caUM" cxagg-erated t"Xpt'c
latlOn.~ to be followed iTll'vitably by di~appointment Cln!! 
cyrlICism. 

The conl l'pt of appropriaIt" technology ha.~ been variolls!) 
defined, Ont' ddinition descnbcs it as "the sel 01 techniques 
\vhich makes optimum use of 3vailable resourct".~ il\ a given 
ern'ironment. For cach process or plOj~·("t, il is the tC( hnology 
whi("h maximiœ:, ~()cial welfare if ];.]( lors and prodw ts art' 
shadow priced."9 AnolhtT definition ('<lIl~ technology appro
priatt: when "factor proportions. . are roughl) in line with 
the overall facLol availabililles In <Ill economy. The poorer the 
LDC the Jess capIIClI (physical and hlllllan) relauve 10 labot 
and, ht'Tlce, the more Iahor intensive lhe 'appropriale' hH lor 
proportIOns would be,"lo 

The second definition emplt<l.~izes the labor-inlemive char-
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"(Ulllici 1/ HO,\('rlh/11i1 

aet, 'r I~I \( ~ ,)1' apprnpl i;I(' 11'\ hnology, ~m apI)( (),J( h thd( 1 ~ l"kCll 

b~ m;my ,H!\OC<1H ~ ni dpplOpl!,W' Il'dll101ng\. 0]](' 11Ini1<\tlOll 
01 bolb dt'lltli(IOn, I~ Ihell ~1<lli( Il.111lf('. ('''\J(,(ldH\' \\111.'11 

\'I('\Vl'd ftol1llh(' \'<lIlI;lg('(Jf polin aIlah~i" :md poIl! \ dn('lop-
11)('111. 11 i'hi~ )Joinl b(h~(u~wd b\' rr~lll«('" Sll'\\.llllll hn bo()k. 

'1'1'( hno{o,i!,'\' (Jnd r"//(ù'rdl'<"('!o!JI!it'nf, \\'1U')c ~Iw ('rnph;I,I!j'~ 

Ih;ll then' i" lH)!:1 ,~lngJt' ,dlt'1ll,III\('j)! ;1!)prOJ)nal' 1('( lllH)I()g\ 
ltlr d dc\'dopiTig coullt)y l~ Rall!('J, I\'hdl i~ aPPI'IIJlli,ll!' l'li 

lirai COUlJO\' 1ll11~t bl' (ornp:ll('(1 \Vllh tlw cxi~ljllg ln hllJqu('.~ 

ill u~c in Il](, (dPIUI În\('tl~i\1 (J) modern, ~l'(I,)1 ,1\ \\,(,IJ ;l~ 

lI! the mOI(' IradiUo!laJ Iah()r-IIII('ll~I\,(, ,~('('(Oh, Ill(' ~J!IHll

lan('Oll~ P)('~('IH (' of hf/th 01 tlH'~(' I\'( hll()I()g;H'~ in ckv\'lojllllg 
(ll!lltl j('-,; i~ :-11 Oll( r' .\ ( ;lll~(' :llld d k( 1 01 1 be !ltl hd blHTd rldl III (' 

o!tlwil ('corlm!l!t'" ~l1ld rllt' 111ohl('rn~ a~~()( lalcd wÎth fhl'~(' llll-
b,llan('t'~ 1l1('~(' !Jr()bkm~ ;11 (' Ill(' lalllJll<lr OIW~ ni d('\('I(ljllllK 
("ountlil'\ lod<ll-: ,1 d\l;tli~lIc ('«)lllJlll\ \,'Îth 1l\1ld('IJl ,llll! U.I 

dilll)ll:li M·( t()r~: a dicll()t()l11\ bo\\'("'( Il urhan :md llll,d ,lJ'('d\ 

;L~~(}CI d ln! wH h 1 Il i ~ du, il 1., JI!: \\" Ilk~ 1 JI'I'dd Lllld('!! 'lll plo} ml'Ill in 
rllr~d ;J1('a~ .1Ill! ~)ll\\'llig Illlt'mplo\'llll'llt III 11I1J<l1l ,u('a~: 

g"IH'I:lllv lll\\ Llhm JlH)(IIH Ilnl\: n;ll('l!l(', III thr' dJ~lIlhut](lll 
ulllHOIIH': alld limÎl('d IIllt'lllaJ purchasing J)(1\\o('1 lUI b]'o:]dh 
ba,('d l(Jn~lIl!!('! g(HJd~ 1\ !Ill ('mJ>h<l~i~ (lll Ih\' d\dllabllilY oi 

I1lgh ({Ilall!\' ('I11\~llIlH'1 glJ()d~ ln s;IIÎ·;j\ lfw ~lIlaJl. bill \\'('alth\, 

lIJlJW) IIH'()l)\(' gl()llP~, 

l'!lt' dpplO:ldl I()\\,dnl;\ \OIUlio!llo Iht'M' prohlnlb do('s 1101 
lit, ~lJkh with 1('1 hnnJog\' in all\ oJ liS t()rrn~. appropr (;11(' (JI 

olh(']WI~(', ('\'('11 thuugh Ihen' is 110 douhl lhat 1ll0l(' drurl 
t ulJld go i1l1O rnakJl1g th(' "nghl" 1('( hnolog'y (hoH (' :mll Ihal 

tlte range ni 11lt'~e dIOÎ('C, i~ \\'idt'j ll1an Iradilio1l;J11~ lhoughl. 

Thi~ l:tsl p011l1 IS dn('lojl('d Iwlo\\' .• Illd ill iiI(' ~('(\1()1I~ by 
P~H"k ;HHJ RanÎs, a~ :Il\' ~u,<!;g('~ti()n~ on lu)\-\ ln unplo\'t' !lI(' 
frCqUCll( y nf dWH t· ,md tlh' lik('lihood 01 ~ll("n'~~ !(ll Ilwsl' 
rb()lCl'~ HO\\'\'\t>r, lht'~{' dis('u""i()I1,~ should he fill('d llllO Ihe 

(OII1t'Xl illio WlllCh S('waJ! pLlCt'd th('ll1 Sile Tl()(t>d tbal. "th<, 
qll(,~Il{)lll)i \\-ht'tht'l ()l \lol,]l} 'dh( iClll' a!t('llldll\-r lechnologv 
('XI ~l~ i~ ( J()~('h 1 icd up \\ II lt Iht' whok ~I 1 ;lI('g\" 01 r <1 ("Olmtl y\ J 
dnc!opnWill. ,mil t<lll onl)' IX' a~~('~~ed wnhitl Ihl' ('ollleXI {Jj 

"P,lrtÎCltlar "ll:ltl'g\,"I"I 
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Altt'rnalivl' techniques f'XJ~1 or can be readily devised; for 
example, if a strategy calls 101 a rural, smaIl-~( <-lle, self-reliant 
pattf'lll of development, Ihel! techniques can hl' df'vrloped, 
Or i( the ohjecti\'C is to pur~1J(' a policy of upid, export
oriented, and internationally competitive industrJéllilation, a 
more ad\'anced technology can be apphf'fl. Ho\vever, each ~I t<-ll

cg}', once establtsht'd, [l'mIs to be st'If-lcinforcing, and ils 
oHltinuatÎon If'llfh 10 make the alternali\'(;' appear to J)(' Jess 
attracti\'t' and lt's,~ kasi hIe. Stewart sum~ up the ultÎmate undlT
lying implication of this discussion ,I~ follows: 

Imphcit behiml SOlllf' of LllJ~ djs(u~~i()n i~ whal mighl Ill' 
1f'llned lht: political econorny of (t:chnical choiee. The polirica! 
('(onomy of a sy~tt'Ill may he ddined as th", (hslliOulion of the 
(ontro] ov/:'r fL\'>OUf(es-bolh (,ollsumption and illv('srrn",nt-lO 
which J{ gi\"e~ ri~e. ,hsocial",d \\'uh earh lC( hniqu", IS a partieu
lar dl~lribull()J1 of b",ndit,.,.14 

The Înfcré'ncc (rom IIIl"Sl' statements Îs quilé' dear. In a \'Cly 
ll<ltrow and techmcal sense. il would appear possible for the 
devcJopi ng conntril's to chnn~!' more appropnale {é'chnologle~ 
and {e( hniques l'rom among the given s('t of :1Vailable tech
niques, and perhaps ('ven bloaden the range from which 
chOlCes aIl"' made. This would havé' the l'ffec{ of increasing 
the demand for labor, raising lhl' real wagé' J('\<cl. and in
oeasing Ihc volume and scopc of producer and (onsumer 
goods avadablf' 10 satisfy ,hr mas~ market. Hmve\'cr, before 
a significant brc,lkthrough and rf'~I!LJcturing of a COllTltry's 
I('c/mological basc (mlld occur, deflsions and aLtlOn~ of a 
non-lt'l'hTlolog~" naturf' \vollld have la he m,nIé' and Laken Ih;.Jt 
",rould rcdirect the é'nf'lgin and re50Uffe~ of a de\'elopll1g 
country loward a senes of c('oTlomic d('veloplII('nt goals and 
objectives Ihat Wt'r(' condU( ive to the wide~prf'ad adoption of 
~uch technnlilgies and 1('("hnlqut's.I', 

Tt shollid also 1)(' Tloted that devf'lnpHlcnt goals therllsdves 
art' nol starie, although lIH'y are ohen so lI('<lled for analylH <-lI 

pUlpOSf'.~ ill Ihl' lüeralU\,('. Ralhcr, they an.' Î11f'vitably dynamic 
function~ of the (Iluntry' s pollli( al proces~es. and lIIay chang'e 
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in 

n\'('1 (!!Il(.' HI tht'lr V'OJH' ,!lld (Olllel1l ;\lJd III Ilwll le1.1I1\(" 

1 Il lOI il W~, Tlll~ :Il ~~ll('~ 1 III <\ ( nu Ill! \ 1 Il m;lllll ;llll ~I IlllC d{'grct' 

III fkxdlllil\- ill il~ (l'Illllol!'gl(.1l lll!lI!l~_ 

T('{_hnology Choiu'-Adual and 1'01e1111;.11 

\V j t h i Il t Il(' III IJadn p') 1 Il \' (llI\ \ lI:1 1 n 1., J w'\ d,-sc 1 1 bed, a !ll.lJl 1 1 

I..,~tl(' h thl' l'xh'llt III whil'h :1 1.I!JgI' ul Inhllo!og\ OP(i()Jl~ 

,II tll<lll;; (,xl~l, [ll))n h'!li(h thl' 1!1'\('!Oplilg (olllltrit,~ (ail IIUkl
c!HJlIT" th(' Ik,l!;I't'I' 1('11'1111 II 11ll'\ ('X('I( L,(' thi, prt'logall\'I', ,lnd 

dl! :H llid 1 1 IUtl oIlln (lI ,Ill h ( hl .j(J'~_ Init j;dl) , dl, '1 l'II ;1, <l Lill h 

\\'ld('~IJl(,dd pI'V~llI1IJlII()tl (Ilal 1J('(<l1l,1' ni dll' O!J\HHh d('-
1.H'lId('IHT of tht' d('\('I(lpmg ,lllltlllil', OH thl' ;llhdtlll,d llldu,
Ill;li 1 (lUntll(-~ tOI 1('( I\J}()III"~\" rhl' 1'1'('('1\ 11Ig 1 IJllIlII'H'_, kIt! 

\'('r',. httk dh)in' ll'g,ll(llng th(' npl' (lI rl'( h!l()!t,g\ Ihn- (olild 

:HqUIl(', III t'lf"(1, lhl'\ \In'_ thOllghl JO l'Xl~t lU d ~t,w' ,II 
'11'( hllolog iC11 dl '1 ('lllll!ll ~!ll' ,j]] il "1 l '( fi 11011 Igu al dq)('n (kw l'" 

'!II th(' IIl(lll~111:J]I(lllllllll'~. ['hI11'1()!I, thl' 1('( hI\O]I),l!,\ r!ll' <11'

\ doping (0111111 ](',~ \\ ITt' 1 i kl'\\' ln ~ )IlI:1 JI\. ('~IJl'( l~t! Iv Il ()Jll III 11111' 

naliollal (OIJ)(I),ltlOI\\ lJ\l\J(,'i. I\()\lld 1)(' highh Ll]lllcd

IIlICll\i\I', gt'.lll'd to L\lg("~(:lk (fl)('l;ltlO11~, and (<lp:lblc (JJ 
tllllllllg (Illt ~ III h lllgh qUd 1 il \ , ~()J!11i ~t 11 :11('11 pnl( lu, 1,1 h;1 t \l'l'l {' 

))HIII.' ~1l!I(>d l" tll(' l'I(llh)JJIH'~ (lf 1lH' ilJdll~1Ii:l! (OUIlIIIV-; 

th('rn~('l\'('~ _"u, h !CChllldog\, ,1(( III ding III the "dl'Jl('IHkll( 1,1 

]iICI.IIIJlt' (JJ ll'n'Il! \'1':11", \\ou[d ((Inllol :lJld lill Lill' the [huh 

III 1',OllOlll1C dl'\t'lopllH'lll \hdl Ihe lk\'(.'lopillg 1 \lUnllle, ((Jldd 

Jlurs U\" \V i 1 h 1 hl' pd,,~dg(' (JI' 1 illH', tllI :1( Il lll~ 1 t IOn of t'x peri ('! 1 ( (', 

,md tll!' ;HClllllllldtl()ll (I! dlLtI\ll! ~tlldlt'~, !lll~ ,\ltitudl' Il;1~ 

(hanged, ;!llll(lugll doubh-aIH! d(Hlbt('l~ ~till (,"l~r 

eX 1 97 1 ~ Illrl\' h\' W <Il liT (. J1lld,~()1l ,111(1 Lou i ~ W (' 1 b. P)('p,jl(·d 
[01' Ilw l'lll[(·d :-\~IIlOII~ S('( lt'tdlldt, ["und ~llIll(' IlltU!lH'dl<lll' 

1('( hllology ill ,;('1(,( Il'd lIlùw,t!It', in dl'\('loplng «()llntllC~ ll~('(l 

~ldc hy _~id(' with ITlOlt' dUrlll1lalt'd ll'lhllJqll('~,I" l'hl') 111)J1'1!. 

hO\\'I'\'I.'l, Illat "I11()<;t 01 l!ll {'\ilkn((' «()llU'ltl~ 11~·;ht IllallLlfal 

lunllf!, III whlch adjll~IJrH'llt l~ l)n'~\IJllabl,! ('a~lt'r, anù CW'll 

Ill'/(' 11 I)U ur, m:ullh in tht:' 'pnipheral' op(,lallon~ l,rnalf·ri.t1s 

~Iorage, handling, and packaglllgl rallwl th.\I1 III '(Ol/" 1)]11-

('C~St'S invol\'lng the ph'ysic~d H;lIl.,!o\lnation oj lILI1l'IlaL"1'· 

J jnt\'('\ l'l, tll( Il Il .nrlll,jl Il,, i •• 1 1 Il l', P')) III ,U i '_J III i"~l'· 1;1'<. dll~(' 
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lnlloduclwn and Or'i'rUlet,' Il 

of the hmJtrd re~earch on the choin' ni technolo.!:!,)· by the 
mdus!riallsl, 

Morf' H'tTnl r('~l'arch has come' to somewhat stronger con
clusions. ln a sf'rie:-. of ca~l' studics undcrtakf'1l for the Interna
lional Labour OffIcr, A. S. Rhallacondudcd thal, ''Tlwstudies 
demonstrate quite dearly Iha! substitution possihllili('s l'xist 
in industry in both core ClIlt! allcillary operations. This con
clusion, bascd on empllî{"al l'vidence, is imporlanl, sirice it 
has often becn assumf'd Ihal lhl're is no cholee of le('hnique~ 
in manufacturmg indu~lIy."18 In a review arlit"k Clil the 
exi5{cnce and applicatIOn of alternative appropnate !echnol· 
ogies in manufaeturÎng lIldUS!!IC~ in developing countrie.~, 
J .a\ .... n·llCl' '-\Thite also conduded !hClI t1ww cOlin tries had surh 
alle![J;llivC':-. and did not seem 10 he ItmllC'l1 10 contemporary 
eap!tal-In!cn.~jv(' methoth of advancf'd IndlJ~lrial countries. 19 

Custav RanIS Clnd Howard Pack, in their !TSJ)ITtive chapters of 
Ihls book, also support this conduswn. 20 Il :-.hould he noted 
Ihat a some'what diJJe!t'lll view persisls regardll1g the t'xistence 
of this range of chOlre nllechllologÎes, and cspecially rcgarding 
tht' possibilities of cffecli\'ely LlliliLing appropriate le( hnology 
for deve!opmcnt purposes.~1 

:L\'eH'nhe1ess, on balance, 1 he developing countrit's do indl.'l'd 
appear to have a wide rangf' ni alternative techno!ogie~ hom 
which to choose. In effe(l, Ihere is a suppl y oI alle!rt(ttive 
ICI hnologjl·s. These cannot llf'(es~;.tlily be ta!œn "as Il;'' off 
SOll1t' "!I1le! na liona! shc1f.'· cl'ht'y mily rcquire minor modillC';I
lIOns and the application of 10Lal ingertllity, as weil as certain 
management 1f'1 hniques, but thev do t'XI:-'!. How active!y the 
df'veloping counfrÎt'.s Cl!!" l'xercising these rhnin's and making 
these adaptations is dl:-'("IJ~sed brlow. 

Demand Limitations Cln Choice 

VV il h i n this range of technol( Igica 1 alternattves, tilt' q lJ('S tion 
IS what lai lOIS impede or encourage Ihe adoption of apprn
priatc tcchl1lquf'~. As Ranis puts it: Cn'cn Ihis \vide cholLe, 
why is it that "we arc nt'w'fthelcss confronted , .... ith the em
pirical faet that the selerlion.~ actually made in mmt of the 
t!"vt'loping counrries still appear 10 bt' substantially 'in<lppro-
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" '- 'II/Ill Il cl :\1 U"wnhllUI 

pnatc' b~ an\' bHIWIl qualllU,IIÎ\·e 01 ludj...,'lnCrll:-t1 ,~talldard. ':.' 
Most <llithorilil':-' who attcmpl Il) ~1]1~'WU Illi" 111H"stlOll KI)Ulll 
lüe inappTOplla(t' fanor priees and 11H' abM'IHI" ot' C()ll)

pCt1l1\C rll;lrke\\ ill 11lt' dndoPlng ((funllH', 'J1JlOtl).!, lhl' Illal()1 

t'xplanatJons f(ll Illl~ Iwlli\\'j(l). 

J h(Tt' ,Il (" i tld('('d d Illel Cl)( ('~ bel \\Tt'Il ri\!' ( ,\ pli, d- LI bOl pl \( C 
[dllO" in d('\'{'jop('d ,11ll! d{'\cloplJlg {(lIlIllrW" LllIU.,., (l'Ill

p,uable Îlldu\lIlt':-' ,mll 14()()d~: (hat 1". (;qJlI,!! h rddl1\t'!Y !t1ole 

expeIlsi\'(· ln Illt' dn(·[()ping (()UIIIIl(', thall III Ille lndllsIIÎ,t! 

('Olll)(rI(',. ,md LllJo! j" H:!all\(,h ,Jwap('l. IJO\\('\'(T. 111('\( 
difkll'IHt'S ,)ll' In~ th:m lT!1f',ht 1)(' CX\)('( Inl gin'll lh(' Lllgl'l 

dift('j('nu'~ III l'l'Luin' t;u lor :-'IIJl]!h('\ in th('~I' 1\\"'] gr()rlp~ (JI 

n HI n Il J('~, l 'hne rt'~ ult '> 1 (Ji rH' ,dJou, ]w( a lI~(' II\(' (0\1 1 Il t ~I pli,!! 
Irl d(,\'l'[I)P1Tlg (ollntrir'\ l''lld~ II) 1)(' 11ll(\nprÎ(nl, 1('],111\(' (t, 

Ih truc 01 mark;,! ilP]!()!1 Ulllt\- t()~h, lOI \Il( il [j'~IS(Jlh dS g()\Cf11 

111('111 ~llb,;jdi('~, ()\'c1\,dIWd ,md Illlu-r t'XI'h;Hlgt' 1.11(' poll( It'~ 

111dl el1(()lllag-(' (;11111,11 1Tl1!),)r!\. and r;rx IlJ('j,'II'I\(('\ ,11lt! d('
preôation poli('J('\ .\t th,. ~;llllC lin\(' Ihl' (usl (lI I<lhol i" 
lllflalt'd (ôlgaill 1 ('Lltl\,(, 1') Il', ()Ppoltllllll~ (Osl! 1)\ ~\l(h pohcin 
,h mmÎrnllfll \\,Ig(' kgt.,bllOlI. m;\J\lbtnl ,\()( J,Il Wt'J!.\n- Pl')

glill1\~. and )(',;11 Il 11f))],S ()1l !JOllg (,!llpl()~(T\.21 l'h(' ,t!hCI1((' 

ut (Ortllwtill\'(' lTr;rrkt,t l']('~~UlT IlliT\lllli/('), u) (·lrTTIIlldln Ih(' 

ll('ce.,~il\ tOI ('nlreplI'llews, wlTt'llH'j 101.11 ur cl~~()ciô.ltul \~-ilh 

~l lorci!..';Tl rlHlltiTldlioll,t1 (OII)(II,rlIOtl. tOI )(Tk oui dlld .HI(I))1 

(,ith('r Ilw lll()~t dficlI'lll It'{lrlllljlll'S h) whirh toi jl!ot!\](('.\ 

pl (Id Ut 1 Ol 1 h(' lllO",t a pp' 0PI 1.ltl' ,~()I )lb Il ('nh·d tn \:11 l ,,1 ~ Illar k~'1 

dl'm'Int!. 
Tht'IC dIT, ot ('()ur~t·. (llher Idl I(IIS. tlrat ~dkl ( Ihe dt'llldIld 

It JI <Jppl opri,lIt' ln IlIlO[og y . .-\ mon ~ Ilre<;c i \ (he lIU! b,t (kmand 
101' ])<ll'1lcubl pr<II[IHt~, lîli~ dnllalHI, III 1'1111, l~ af/t'lIUIIl\ 
Ill(> dt'vt'lo]llng l()unlrIt< malIO('l()TlOrrltt JI()!J(J('), indud\Jlg 

tllt'ir p()ll( le~ jt'gal'rling ill/'OIIH' d].~lrJhuti()n ,'-,\I('h jlollt 1t'~ 

ha\'!' ;t din'( 1 inllut'lHT on the dle( li\'(· dernalld JOI ',Inn!!s 
IH)('~ 01 applopria1<' 01 luapprOpliaH' g(}(}ds.~" Olher 1a(lors 
that hmil dlt' d('lTland 1'01 ;lppropriatc I('dlntqll('~ mc!u(\r' an 
('ngïTlt'('ring IH.-:I,s tow,trd clpital illlt'n~lt\-a d('~il(' Inr ,Il(' 
n{'weq <-tilt! lw~t; lllanagt'ITlClII I)];is toward lapÎtal intt'Il~il~
~l d('siJ\' lOI hettcr conllol u\t'r suddt'n ('h~lllg('\ III outpul, 
,~I\.('ll tlH' dnt lilpiTI~. ,'>tlltll' C!1\'Î)(\IIlI\Cllt ln \\hllh Ihl []t'li: 

B
IB

LI
O

TH
E

Q
U

E
   

 D
U

   
 C

E
R

IS
T



[nlrodlN'1101l and OVt'1vU'w 

0l)('latn; and product quality bias-which places emphasis 
on aulomatrd and conlrollcd production techniques needed to 
f'stahli~h and maintall1 hig-h l}uality.2j hna]]y, the very În
effl(lent information netlA'Olk that exists ln mmt dt'veloping 
countries le<lve~ man y fntrepwncurs totally unawarc of the 
existence of Cl]rnnatÎve, and mOle la bor-intensIve, tt'ch
niques.26 Conwrsely, if the costs of ohlaining informallOll 
are 100 high, il Illél} be rational for the entrepreneur not 10 

expend his lime and cncrgy seeking alternat ivc~. On this poinl, 
Pack !lOlfS that mult inational corporatinn.~ may have an ad
valItaiie, sinee their costs for information se;'llches wou Id be 
10WCI than those of locally-owned finns. 27 The multinational 
corpolations could therefore ;Ifford to seek out a more appro
puate alternative. 

The ~I "de of operation also fnici s heavily into thIS dj.~("ussion 
of deJll<lnd. On this point, Pack 1 nntl'llds Ihat a largcl ~("ale of 
output IX"I' finn need not necessarily lead to greater ("Clpital 
Întensi\'enes~.n On the othfr hand, Stewart has argued Ihat 
scale of operation ir. dccisi\'e in the choi("c Ilf appropria te te(h
llology and that, giwn the size of the market ill the drveloping 
(ountrin, small seale is olten more approprÎalr-. 29 Finally, in 
his rhaptn of the book, Nalhalliel Leff contend~ that, regard
Jess of Ihe type of technology I"I.Hlsidered, the aggrcgate effec· 
tive df'm<llld by the dfveloping C/..nll1frÎes for thl~ tcchnology 
is llkely tn Ill" quite limned.·1o 

A new J'al 101 has entered thf' efillation since OPEC's suc
cessful cartelizalilHl of the world nil supply and the I.}uin
tupling of ilS pucc. The several·fold illcreas(' in the 1 n~t uf 
imported oil has ("fc<lll'd addiüonal con.~naints on the already 
r.1 arcl' foreign exchangc I"l'sources of many I1on-oil-produring 
dewloping <:ountries. This has meant les~ mOlley for most nf 
the dcvcloping world ln spend on importnl technology ni 
any type (\ .... hich may annuflt, in part. for th!: renewed em
phasls Jll llNCT AD and cL~t'wh('re on irnproving the de
veloping loulllrics' "terms 01 nCldc" for sueh ICI hnology). 
The premium purc for t'nergy inputs has also altered the mar
ket dl'rnand for technolngy. Fnergy-intensi ~e technologies nm .... 
strain a ~("arce and expenslve f('sourCe, and 101 countries Iike 
BraZlI (wll1(h dcvotes about a thild of ils forelgn exchan.e;c 
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Il 

10 101 pont'( 1 (H Il d ho 111\ '() h '(' h;tl:lIlt (" (,j pd \ III ('1 1I,~ ( ()[\ ~t!.J JIll ~ 

Ln('r~'\-('IIH [('Ill lt'chll()1()gtn, Ill] tilt' (11)H'[ hdl)(l. ;\lt ln 

-S]'()\\'IIlJ'-i dcmalld Thi~ (bdll,l!;t' Il,h, in:\ ~('lh(". \'nklTliCd Ill(' 
ro k (JI tll li 11 i 11 d 1 il Ina 1 ( (Jl!>()) ,lt lOlh J Il t he ~d( '( ! 1 Ol! d lHI ( h() 1( (' 

]H()«(' ........ I)('('au~c dl('\ .1](' the ,nUlle dl mall\ (JI 1111 hl', Il'111 

fl()l()gH'~ tOI b()th ('rH'I)2.' pl'odllctl()l1 ,ml! lt~ ludlhll j,d t!ld"" 
TH)]). J !wÎ]' ('PP()]IUJllllt'~ -.llld 1('~I)()lhJbdl!in-rlJ.l\' IIH'H 

lOI(' 1)(' pl0!-lmIIOlld(('h ~I('ôllii 

Enhancing Tt'dmology (;holu' OulUlIll('!. 

CO[hldl'ldIIUn (ould lU' gl\("1l JO .\ \\-itk \;lIld\ (JI llH',lih 

of impH)\ [llg Ill(' ~llpph' :lnd d(,Illdnd ~I(!n III tilt' lt'( 11I)(,Jog) 
UjU,UIOll llllrodll(Îng 111(' (<lI}'(t! prHÎrl!-', :-.tgn,d" I(,\' (,\pilal 

:md l.d)(J! dlHl illU'U,ihlllf!. Ill(> dq~n'( {Jj «()[\]\J{'![(I\t' 111;ukl'l 

p)('~~(In·~ \\'oltld lJl1dl)llbLnlh Inuit iTl 111<)[\' 1,\1101\;11 deI 1~1()!l 

!ll;lklllf!. wllhÎn Illl' t!,'\c!OpltH'; {'Ollll!llb. ~ÎlniLlrh, (11'dllllg 

'1 1 not t" cl kt u\ (' ;1 !!,!-',l q.~d (( (!t'IJ1;tlld j (JI d \\ Flcr \';11 il '( \' 'Ii ,j ppl ()

l'nal\' good" ;JlHi M'I\I(I'~ dldl .lle' ((jlIlpatibk \\,Ih IIl1" ~(!( ul. 
('«(){lOll1ic. l'II('tg\", alld tl:lI11I:I! ('IlVlr()IHIWIlI~ III \\hl( h tbe dt,· 

\'clopin.e: ('(HlIllll('S l)I)t'LIlI' \\lHdd ,d~(l hl. (OndlH nI' 1" thi~ 

(·nd. Ill'( i~I()JI~ ull lhl'~' ')PIJ()II~ lllll~t hl' nlad(' pl III ( lP;tlh tJ\ 
thl.' dl'\TI()JlII1.e. (OUIlITll', 11WJ([~dn'~_ l' 'l. ;lIld otlh'l' indll~lli:li 
((JLlIIII]('~' pojj, 1(', <lJltld he THOl( ~llpp(!ll1\e 111 Till',\" (h'Jl(I'~. 

hn\\TV('I. t,tJ,ine; 11111' .II «Jllll! Ill(' kalllln).; (llln'~ 1/1.11 .ll(' III 

1'\'II;lbl\ IT\\-o!\('(l. 

\';I~t ITllp('dllJj('nl~ (",,(~I II! li\(· de\{'I()pin~ (OlJlltll(,~ ln d 

IlI(ll>t't no\\' (I! IIl!Olïll<tIÎ,jf) IU'I\vent the de\'('I(III('I~ ,uld 1I~Cl'~ 

ni lt'dlJlolog:.-. Vlltll,dly ~dl ;([UIY~L~ of the !_lIobktll dl!,Tn- ott 
lhl~ pf)inl 11 rJw res(·,nclt (o!1llllulll!ic~ in theM' (oUnlrH'S relld 
to 1)(' isoblt'd from dl(' l'0lellt!.tl IISCI, 01 Ih(·ll ()lllpUI. ;IIT41. 

l'qualh' llnpo)(alTt, Iht'y lend ln ]{'~p()[ld Ip thUI (1\\'11 ,\~tt'llI, 

01 H'\"'ilnh 1 !l;1I ~('t'k app' 1l\';J 1 ,Inti ail Il Ol:ttÎOII JJl 1 ('walch 

{()rnlllllnili(,~ 1()(Ht'd III 11)(' molto alh,;tlH_('(1 1Jldll~(lial (OUII

ll'ic,>.:l2 TIIIS ITlean,~ dH'y 1t,1\1' luill' ,)1' 110 applTI lallon 111I tllt' 
~('J('ntl!1l ,tnd lt'chnnlo~lct! TI('l:d~ il! thCl!' ()",n il)(III~lll(,'" 

·nj('.~t' le,~t'arch «)]llIIlIlIlIIÎn \h(1I1Id dnl-'( 1 !lion' dl(Ht t()\"'dli\ 

11lt' pl '-ICI ica 1 I]('('d~ ni 1 hl' J r e!OllH '~Ill Ille! ustri t'~ ( Illt lud lllg dwi r 
"n('l~\ \TII!,tl,,)ll~) in <Jldl') 10 r'IP()Ilt;l~',(' Ill!' \,«,1\ ,H!:tP1:lli()!l 
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of irnported technologie,~. Chudson and \Vf'lh cite a stucly of 
innovation in Argenllna that illusrrate~ the importance of 
t1H'~e local innovatlOn~ and increIDt'nlal auapl:-Jlions. 3J Siml
J,nly, Ranis strt:sses the Importance of graduai and unspec
ta( llL-H change. l\.'1oreover. ~IH il an approach rouIt! l'xpanu 
tht' inno\;.Jli ..... l' and produLtive (OIJ(ribution of the ~("il"I1ct, 

and terhnnlogy cornmunÎty of tLw df'vdoping countne~.1'1 
Delll~ (~0l11r1 ~pL'aks of the so-.al1nl "Sabato triangle," 

named ahel an Argentine phySlllst, ]Olg(' Sabato, that .ol/ld 
providc a model for tl'chnology polIq in this regard. Thl:'. 
model Haims al nrating practical linkagn among researrh, 
production, and de\doprnent-policy actor~ .... Each ... must 
be linked by a Hmv ni irlformalion v.:Ith the olher twO; each 
IlI11q take initiatives in d("tTlanding or supplyin,~ technoL
ng}.' '15 According to Coulct, 1 h is concept enjo):'. widcspread 
arceptalHT arnong Latin AmerH :-lll sp('ciali~ts in technnlogy.36 
The poJiIHal, economic, and org:-HlÎ/ational impliratlOm of 
such a lllodcJ :-uc complrx, howevel. 

Technology TransCer 

There are man)" 'W3y~ 10 transfer technolog-y to develoPlllg 
cOlllltries. One ",:ay is thmugh direct ltlvestrlH'nt by a multl
Il;.Jli(Hl;-J1 corporation 111 :-1 \ .... holly-owned or majority-owned 
slIbslrJiary. Another is througil a joint \'C11lure \\'Iwrc the mult!
natlOll:-rl has a minon!y inleH'st. Other ways IIH"lude the use 
of Jifell,~f'.~ ,Hld patents, turn-!..c}' operations, management con
trans, equipmcnt suppliers, and consultative arrangcIIwnts 
that may be donc independently or III combination \\'1111 ~orne 
of the other modes 01 1 ran~fer. The e)sen( r of al! these melh{)d~ 
Irowever, is that the te( hnology moves from a private entit} 
ill lh(" illdustrial country ln Ihl' recipient, public or priva te, 
ln t Il(' d1'veloping country. \Vhi le the developll1g ("(Hlntries may 
re.<.ent thi~ dependence, "the harsh trnlh IS that POot countries 
do nred techllology, and there exist few alternalJv(' WJurccs 
rnuside the f:'\JCs [II aTlsnational corporations J where they may 
oh tain 11."37 (Such leclillology as may 1)(" public properly, 
by viII II{' of gm'ernment-finan( ni research or ot hnwise, could, 
of course he cOlltributed as paIl (JI governmetlt iOlf'ign assis-
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UlJ(T But Il', It'lC\-;l!1( (' 10 dC\T[opnH'IH IlIT(b It'nd" Hl 1)(' 

lillllll'd.j 

ib dt'snihed IH"I()\\ by RO~Olbl;111 :llltl . .,tanln. lllulllll:l

IHmal t()rpOl(llltm~ lun-e a ",Hlcn' (J[ J('iI~C)n~ lUI ('Ilterill.~ [nll! 

I("chnol0f',) II :1T1:-.lt'r arrangemelll'i_ T]w~l· in( lude eXplHt 1 )(Jlt'll

liaI, 11lark("1 protcdH)Jl, m:\rk<'1 IJt'IlClratil)\l. all([ rIH!t',I~('d 

prodllctioll 10 n'dtH (' unit C()~I:-'. b[lI the comrnOl1 dCIl()rrlln<l101 

l~ the ()bjl'(ltW 01 <1 ~<ltlsfaCI(ll\ ('(OlH)lllic tt'!llrTl J)(·\d()J!lIl.e. 

t'(lllIltrj("~ ;11 (" allt·mptillg t () :1 [1('1 lhur r(']all(lllsir lj)~ \\ Ill! t h(" 
rnullillatlOlwl (,(Hp()rati()II~, [OlUSltlg on wh:!1 Ih\'\ "dl Il)(' 

Il"~trlcll\'{' bu~int'_~~ PI;H IH\',~ 01 the'>l' {,lItili("~. ;j~ III Iht- at'ore
lllt'ntlOlwd IlNCT,\D d1.~nt~~i()l1~ ()JI Illl' Iran~ln (II [('ch
nl)log~. Th('~(' Il I~( \I~.,lOll" (OIlU'lllr ;Jt(' 011 ~\h h THann ~ ;I~ 

l.oatcrll~, licl'll~I'" marketing 1 t',>lllf 111)Jl,,,. ,HIll (lllWl dt'\'I('('", 111:11. 
!rom Ihe pl'I"PI'( 11\(' ni th(' d('\,(,]()PIll~ (()IIIlll'it·~, ma\ ,ql!H'dl 
10 1 i mit 11)(' i 1 C( ()I\t)lllIC op' i{)n~' :-J n(! ~ Itn\- do\\' 11 ,hel r 1 1 (JI)( )ml< 

dt'\'clopl!H'IlI, 1 be ('\'IdenCl'(1Il IIH'sC pOllll,> i:-; mixI'll, hllt sonw 
\\'ould ;Ig!('{' ttldL in lire P;L,I, pal1'llb haIt' fW('Tl II~t'd III piU'! 

ln plOlt'1 1 llli.Hk .. b dtHI n'~lll( 1 ('nlry b~ I]\(' dl'\(']Oplllg t (Jun-
1 rH'.~_ l~ Huwl'\ t'I. 1 egal d] l'~~ nI Il u ~ hi 'itor~'. t Il(' h;1 LUit (' 1)('\ ln '('II 

1 hl' 11I1t! 11Il.! tiorlal COl pot dllOI1 ,lIld t lu- dn'doplllg t Olln Il'\' ha" 

IIOV\,' .,hlllet!.,1l tbal 1]1(' dt'\('loping IO\llll!H'~ dlT III ,1 IlllHl1 

11':-'" dt--pcndcnl P()~111(Jn. 

lÎlClt· i~ UO\\' (lH1sllll.·rabh mOl(' (1I1l1pt'lltiUn ,IIllOllg Ill\' 
Illulllllcltionai «JI P()I,I\l()n~ in IIlI' 11(1t'~t Jor mark('l~ ,11141 ('1I1n 

mln tht· d('\,l'inpIl1.e; COl1lltrH:S_ l\.-Io!t,O\'C1'. developlllg 1 (Hullrtt·s 

su cl! as thl' :\Ildt',m (.rolll) 1[1 ."outh Amt'ric~l ;llltl II1\' .\ssocia
tÎon 01 South(,d~l A<;i:-!11 I\'"tlOn~ f_\"iEA;\;) proVlde llldivid\l,l] 
CI III Il Il t lOS ",'Ilh gll'all'l barga 1 n ing \lO\\'CI. TIlt' l' n Il cd r\ a 1 i 1 1lI ~ 
Cnrl('! Ull Trall~I1;ItJ()llall< tH(,l'pnse~ ";I~.--t~ olle of l(S pur pIN'~ 

tlll' pro\'lding of l'XpCl'1 <Hh.-i((' Hl dl'\dopLllg t'ountric~ i" thell 

neg,OtlaIIOTl'i Inr (('c!1llolog') (I!l(! !llhel arrallg{'r!l('nl~ 1\'1111 

Illternatlnll;t! hrms_ 

Fill:!l]y, II l~ impmtanl ll) nolt' Ihal ;lIr :1{ Ir\'{' 111\'ol\'t'tllCTlI 

il'), ;1 dl'\'t' loping cO! III Iry f lrtll W i t h :\ Tllllllllla IH )[lai corj)m ;111()Il 

Il1vo[\'e~ mucll more than tht, Il:-.(' 01 palenled. PII)pIJetal'\ 

knowledg;l'. The mu!tina[icJI1a! lorporation's illianglbk rnan

agerial IIls1ghls and "know-how" in the ('Tld llla\' pl"o\'(' ln tw 
tlll' [!lO~( \'alll,tbl(' ()[llrrb\lIIl)ll Il rrlak{,~ 1<) Illt' di·",-I')jllilg 
10111111\ 
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IntroducllOn and OvrnJù:w 17 

ln the vast rnajority of cases, tht' multinarional company 
lI!akt'~ üs deci.~ions in the umlext of a long-Ienll rt'Iationship 
wi th the host cOlJlltry and partH"lJlar pannershiJ)arrangemenl.~ 
wilhin il. "\\/11I"re Ihe essential Hlgredients are lacking, there 
L~ liule thal mdur.rrial country govnnments can do to changf' 
the j udgmental faf ror ~ infl uencing 1 he private sector. Thf'}' 
can, of coune, asslgn a higher prIonl y [0 technologil al inputs 
in their public senor aul prog-rams; bul Ihere are practical 
Iimits here a.~ \vdl. 

Polie)' Framework and RcnJmmendaüon. .. 

The chapterr. which [oIlenv d!'vdop the points discussed 
a])ovc. Each of Ilw authors ha~ approached the r.lJhjen from a 
r.ollH'\vhat differenl \antage pOlllt and reached sOIlll"what dît
fcrenl conclusions. :'\J(·vertheless, tllloughoul tht'r.e pa pers 
and at th!' workshop thar was held to rf·vie\v them, a 1 ntain 
('onsensu.~ l"Tllerged on the proper apprnach that the United 
Slatt's, tll(" other indus/rial countries, and the developillg 
cOUntl"lCS mlght take 10\vard l;NCSTD.·~~ III many respel L~, 
then. the indf'j)('ndt'nt v,;ork 01 the sevf'ral aurhors has reaclwd 
quite parallcl COll cl usions. 

In abbré'viated h:l.~hion, these arc Ihe principal clements of 
this fflllSetlSUS: 

l. "1"ht'l(" -;hould be a wariness of f'xaggerated dalrn~ and 
CXpf'( rations regarding the contnbulions that adv;llIced 
counll y ~cience and tf'l'hnology can make toward solving 
the ecollornic de\clopment problem~ of de\'clopillg 
counlnes. 

~. \Vhilf' mu(h of the technology that will be (J.~ed br the 
dev('loping counl t ies will comf' initially from rhe indus
niai cOllntfÎes, anri specifîcally thl" multinational cor
parai ions, much 011/1(' successful ad;tptation of thi.~ tl:'ch
nology will depend on the efforts of the developing 
countries thnllselves. 

J. Yfulünational corporations, hr and large, have not 
opel;tted in a malllwr destructive of the effort~ of de\'Cl
oping cOIHltries ta aehi('vl:' e("onomle fkvl'lopment, and 
rltey have nor attempted to impose a "1f"dlllologlCal 
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\(llliud:\1 /lo\rnhlllii 

ddnnllnhIll" il]) th("~c ((lUlllllt"~. Indn'd, dH' ('\'Hlnl\(' 

~lIgges!~ tl1(11 IIH" llHlltinali()Jul (()}"]lOr'lliofl ... llil\t' btTil 

dt !("<l'''I a~ dl];tjJU\'(" a~ lIuligr'n()u~ linll~. il !l0( mott" ~()" 

111 ~('('kil1g !() J!l~tall appropll,l1t' );\I)(ll-illJ('n~l\(· and, 
tnotT 1('( en 1 h, t'Ilcrg y-d IH lt 'Il t. Icclllt()1 Og j('~. 

,1. Ill{" ... lU (t"~~ftl1 dt'w1opllleIlt of ,Hl apprOpll,ltt' tC! hllO)

()~'>;\ p())ln b\' dl(' d('\('joping (OlIII!I!t'~ will ,e:YIl!'l;l111' 

1 ('( ]lIn t' d m<t i 1)1' l( '; 1 Il gn nH'Il! (lf tlln 1 (>t Iwl' t"( OIl()1Il1! ;llld 

~I)(l;d poli(i(' ... R('\pull ... ilJllin lOI IlllUglllg !hi~ ;1!JOlil 

11111 ... 1 Il(', h~:l1 i h Il\' W lt Il ! hl' (k\'!' 1opl1l,l!. ( 1Il1l111 i('~ dl( III 

... ch ('". 
:) 1 hcl"C shnllid 1)(' <tu ;l\\';lI"f·rH'.~'" Ih,1I d]l)Jl·()pn.lI(· 1('( IU101 

014\' i~ h('~1 appl!t'd al th!' \\ozkl1lg or {)]lCld([llg 1('\('1 
()I a pblll and !ha! il;J( hw\·e ... lt.., 11' ... 1I11~ 111 ;\11 IIlCl('l\1t'\!+ 

lai and 11ll"\)l'(I:1(uLu laShlOJ\ 111i ... \\dl rcquil(' dH de-
\'dOplng (Ollllll 1('\ lu di~pLI\' ("oll~J(Jndhle JO] bt';n ;\lH (' 

i Il 1 ht'l l' ('X 1ke[;1 trOll ~ n! s pectar u Ln ('1"h nolog ica 1 III ("1 k· 
Ilrlough~ 

fi. Iîll'IT af(' m;l]or thlkH'nn'~ :Ill long dn eloPlllf.', ( 1 Hllltllt'" 

lq!,dl"dillf.', IlwH dq.!,l('(' n! d('ldopmnu. th('il lH't'd." fol 

lccllll()l()f.',~. and t!leir \nt('rnal ~(i('[}(I' ~ll!d (('t luwlng) 

( om p' '!t'TH t'. 1]H' po Il( lt' ... ,1(1\ oeil lnl f)\ dJt' 1 . Il! h'd SWIC'" 
;\Ill! tilt' utlwr lndu~ll j;d (()(1l11I'ie~ 111\1,1 ldket 11l('~t, 

di!f(,Tt'TH n. 

7 A HI:1JOI dfo)1 IlI,t,th 10 Iw din"('{I'd IIJw,ud 11ll1)\()\Tll).!, 

th(' l!ow of illfoTlIl<J!lO]} amoll(.\" T('~(';!Hh('r~. pr()dll(t'l~. 

~llld ])()11cymakl'l\ \\lllllll dl'Vc!()jHllg lOllIllric ...... () d:, j(! 

('TIlph<l~i/e dl(' ;J\adability. \;l!tW. and L1li!i]': (J[ dpplO' 

]lllatt' Icchll())ng\ Rtv'alllr ((,lller~ o! t'X{(')1t'T\tt' ~h()uld 

1)(' can'hdh planner! I() Itl( \1, on tht' ]11,1( Illal applica-
1 io!! 01 (el hlJ()log~ i Il (ho..' product 1<)Il pl t Il n~ or a li 1Tl i 1 cd 
lill/il!)!'] of indlJ:-'!lln. Bul lhl~ crnplr,lsb llecd Il(H ex 

IllHk a mOrt' l1lJaginalivc ~(';H(Il!01 [('(lluol()gl('-'; ln 
~uh"(' part il \lIaI ]ll'ohkm" Importan! ln dH lll.t"'" o! 

pl'opk in a ,l!)\TIl l'l'g'()!1. 

tL Li\('11 tilt' mfOrlJl;!I1011 ,l!.ap" and dl~( tlntrllUlllt'~ lI()]('d 

.1b()\"('. i!JtltlstIwlind ("(JI 1Il lfl' and multilatl'Ial :/111 IHO

gl'alll~ «lll pla\' a mOlC plodllrtl\'(' l'()k ln 1 hl' dpplTl":ltlOIl 

lOi 11'( hll()!Ol\\ l" dl'\('lu]JlIlt III [\1;(1]\ IJld(!~ll'l;d !1Illb 
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IntroducllOn and Uverl'iew 19 

evol\'(' and apply t('chnolog~ cxrlu~ivcly or mainly 111 
a direct relatlOn~hip to their m\"n prndllct~ or pron"ùes 
and are normally \vil\in~ ta "tramff'r" il on!y as pan of 
a larger and 10ngcr-[tTlIl pat/('rn ot bu~i[Jns relation
,~IJip~ with a host counlly (or mOle spcuhr<llly, with a 

local p,utner in tht:' coun!!)). Rut there are SOJl\!' arcas 
wherf' th!' tl'chnolog;y Itself li> Ih(' product, and (Jedih 
for us aC<1!li~ilion by aid rt:'cipit'nl~-or via competÎti\f' 
bid~ for purch;-I.~!· by an aid agenry lOf onward transfel 
10 COUl1tflCs ur I!) rt'gional ('t'Hlers-(nuld play an ex
pandf'd role . .-\Iso, rnultinational corpOl;-J\ions may he 
;-Jhlc 10 comribute appropriate technolugy irHlOVa[ions 
and ('xpertisc (() developrlH 'nt tasks as il vol un [;-1 r y l'xpan
sion of their normal In~i>lIH',~~ operations, li .~uitahle 

lnCf'nli\'('~ l'an be structurf'd. 

Other major pointi> and recommendaunm PU[ forth by the 
mdividual authors inrillde the followmg ileJl\~: 

1. Adlieving a better halance between urhan <md rural 
devf'lopment progulils in devdopll1g (ollIltrif's would 
gln!ly assisl in stlmll];lIing demand for appropria te 
prO(TSSl'~ and goods. Df'\f'loped countnes .~hoLJld take 
evt'ry opportunity 10 aS.~Ii>t this process whell tht'Îr 
advl("f' i~ sou~ht. Enrrgy (CJI1SlTvation may Il!' ail 
especÎally promising field. 

2. Dn:cJoped cuuntries should all!,lI1pt \0 do a bf'ltcr job 
of assunng th;'l[ their foreign aid al1d foreigll investnH'nt 
support progJalJ!s are adrninl~terf'd ~Ll as to encourage 
[hl' wider applicaunn of appropn<1te [f'C"Illliqut:s in de
veloJ)irtg coulltries. 

3. Den'Io[lcd coulltries rnighl restructure thelrmvlllaxand 
inc'entive systems in order ln encourage the Il ~(il'nce 

and technnlogy comrnuniti('~ ln undertake mOle ('Hort 
ln app!y apPlOpriate technology il1 devcJopltlg ("OUII-

1 ries. 
4. Dncloping countries s!lollid reexamll1t:' their l'tltire in

stitutional structures for re~(',lr("h and dcvelnplI!l'nt. 
including thf'iI rnvard mt:'chal1lsm~, to assure that they 
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)'1/IIJlId .oH, ;;1),1"'11)/1111 

,\1(' ,h r('~p()nsJn' .I~ p(.J~,~d)k ID the l}j<l/ll(~d lltTd~ <lI 

Ih('1\ ()\\"11 IllndtH ing l·Oll\I1lIHIlI\· . 

. ). II wnltld ,lppe<lt' ln Iw .1 !ll1~dll()(,<lll{)\\ (II 1111111('(\ 1<

~()\lj('(''; ln ,Jl[('mpt ln c:-'!~lhll~h ,\ «()lllPI!l(,11lI'd lcdultll

Ogy-illj(lllll<JlJOll ~\~I('IIl, IlJghl;' CI.'\\ll<1111nl ~Illd hlll('~jl(

(l'ali(~dh (Olllloilt-d, ;\:-. ,\ llH.';\ll~ 01 lJ1jOlllllllg dn('1 
nplilg 1 Olllllrin 01 tlw l'~\n~l' 011 !t'( hllolog\ (hOli \'~ thi'\ 

11.1\(' d\'ai l<thl! 
1). \ mOl!' tnlÎtlui p;U1IH'hlujl ])('1\\ ('('Il Jndll~I1I:1IIf.('d. ,[(1-

\,111«('(\ ,kv('!ojllng, (llHI k~~ dnt'!ujlcd dllllJlI\('~ t()uld 
1)(' (lTdlU.\ III Illdu(' tilt' llllddk g]"(Jllp'~ ('''I)('!]('I1(\' .tllcl 
ln~lf!:ht~ (lll (('(illlo!ogy Jill Illl' !w!)dir III Ill\' !)(H)l'f'1 

1 UlUIIl il ~ 

ï, i\lon 1!11;lgln,ltÎ\'(' !l~(' 1)] the ('XIKll('II(n dlHI ("())II;!(I~ 

ui Il\\JIlllldlilJllal (l]j!uI,llio1J' \\llh dl(' dnl'j'ljJlll,2. 

('OllllllH'-. ..,hould 1)l' ("I\(()\lt~lg('d. l'Illj>h.\~ill\lg 11H' UIl

gihk and illtangtlJlc ~11,(")lglll~ Ihn{' {'I)lp()r;JIJOll~ !t,n,' 

dhp];l\l-d III ~LH II l('L\JH)!h1tlp~_ lkll'wlolt'.tlt(' pqhllcd 

('lllplt,l>h h;l~ [W\'II 1ll()~t1: "II rl.'dlll'lllg dl(' lI('ga[I\(' 

;1"])('( h. l't'Jll,l]!:-' IlOI (,lIough clloIJ Il,h Lw('!\ dn()I('lII,~ 

t Iw P()."~I hl h 1 j{'~ 01 .. opl i 1ll1/1[1,~ 1 hl' ;d i i r!lld 11 \"( (, Hl( 1 1-

IHIIIO!l~, \\Iu(lt ,ould 1)(' llld(!c ntlwI Ul\ d ndlllll.ll\ 

hd~i.~ I() IITlpn'\I' i!l\'j'~I(II-lt')~1 ("()Ullll\ Id,lll()ll~. (JI IJ(' 
~tl!lllJ];ll('d il\' la:\. (11 011 \\'1 IIH(llll\('~. 

nw bOI1!JlII hw of dl! n\TI,dl ~Itldy i" ~l tlll1~nl '''lIft will( h 
lTN(:STl1 p,j!IJ(lpant~ 11Ill~1 (\ll\H' l,) gllp~_ bUllomi( lorn'~ 

th(,I1lSl'I\'(,~ an' Ih,' hc',1 "( olHltl('lt ,1" (II ln I!lIolngy 101 de\ t'!0l)

\lIenl Othe) la. 10l~ (<lll (r(',III' l!llp('ddncc~ ,Illd :-.h(l] 1 1 III \Iil~, 

and tll('~1.' ,,!lould Il\' ]{'l1lo\Td (l! !llllllllli/ed ",11('1("\'('1 I)()"'~lhl(', 

lllit IH"IIII('] g()odwlli. ill('l'llll\'(-~. HOI pnlllHal th,(h)()lJ~ (<lll 

~ub'>tl\lll(' lill Ih(' h;hÎ( dl,(IJlltlH-~ nj (lllllj)Cliù\! 1'(ntlUlHl( 

1i)J"('('~ in tht" d{'\Tlopillg ((!\lIl\lic~ lh('lll,d\',,~. 

~t't' 1\'1:U\ \\ ,\lk1l. "(111llt'd ";II!()l\,(:()llkl('rl(~('JI",(j('ll'L' 

.III([ !,',Ii1i{\loV\ 1,1] 1),\,j"l'lIi"111 l'l!,'. ~'1:-~) ,h.lil ("'''I\!.' \,',l',),' 
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