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ICTIOR @ A REVIEW OF CONCEPTS
It 1is now well over a deooade since L.F, Solmmachexr first

sminciated the ooinsept of Intermediate Tochnology and five years
havo paseed since his book "Small is Beautiful" took by otorm
the general reading public as well ag those politioians and
plamnera, economists and technologictn whose concorn is with
tho development of Third World resources. Since it was thip
phenomenon whioh has led to the Appropriate Technology movement,
the International Forvm on Appropriate Industrial Technology
oan be taken as an appropriate forum at whioh to review the
developments which have taken place, to oxamine - to tho oxtent
that one can after suoh a shoxrt passago of time - the validity
of tho ooncopt in ite application, and to consider to what
oxtont and in what direotion further progross can be made in
the future.

Were ho alivo today, Sohumacher would bo the firat to affirm
that his approach to development is not original, Starting
from o boois of Christian cthios his philogophy drawe heavily
upon the t~achings of Buddha and C andi which ho was able to
study at first hand in the 1950s when ho was UN Economio Advisor
to the Govermment of Burma and esubsequently adviser t> the
Indian Planning Cormission.

Schrmachor!s peraonnl and peouliar contribution to the
econonios of devolopment hns baen to highlight the importance
of technology in humon developoent and to explain in tcrms whioh
ordinary pcople can undermtend, the need to weloct technologionl
rrooesses which will enhuanoce and not destiroy the quality of life,

n Buddhian, Sciunncher obrerved the funotion of work to
be at least throofold: work should be so wosignod ae 10 give
& nan a ohance to une and dovelop his faocultiesy the organisa~
tion of work should enoourage hin to join with othors, theredby
overooning his inherent solfishneus and egocentrioity, and work
should ain to produce the gnods and gervices needed for a
booconiing existence. From ithe Buddhist point of view, therofore,
ov.chonipation and the crganimation of work can follow ono of two
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| paths - for good or for evil; tho first, that onhances a nan's
skills and utilizes the products of his labour for his spiritual
and physical wellbeing; the second, that redunes the need for g
hunan skille and nnkes men a slave to the syntens he has oreatad,

These basic concepts were supported and enlarged by Ghandian

econonio theories whioh state that:

- eophasis on incroased productivity i:.8t be balanced by a
proper attention to increased human wellbeing;

- non's noods are not unlinited; the satisfootion of sore
necds are norc inmportent than others; and society should
concentrate on satiafying the needs of the majority rather
than those of the few:

-~ there is a dignity in labour provided it is chared and used

{ to further community intereats and objoctivess

- neturel resources rruat not be used indiscrininately for
short tern gain; and renewnble resources uat, indeed,
be renewed;

- econocic developuent ruat he governed by ethical cone
siderationn whoraby wealth is sharod and the rich reoocnise
thoir responsibility to and ultimate dependency upon their
fellowneng

- tho indivilual is nore inrortant than tho state or the
oorporation and, therefore, production systens should ain
to enhance and not destroy tho individual's ¥ay of lifo,
providing hin with work to satisfy his necds within hig
swn environaent,

Drawing upon these phiiosophies and his own experiences and

observations of daveloping oountries, Schudacher conoladed thots

-~ Poverty is the over-riding problen and the source and centro
of povarty lies prinarily in tho cural arecs of poor
oountries;

= Convuntional aid and dovelopnont policies are 111-o0quipped
to tacklo the problan of poverty since they draw their
experionce frau and have devoloped their expertise within
an industrial, urban environnert far removed froo the
rural/agrarien conditlons provailing in poor countrioe.

= In teckling the problons realisbically ihe oorreot choice
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of teohnology to be applied to local eituntions is oritical -
not only to inorease prodvativity and wealth but, also,
to inorease ;ouornl wellbeing and to preserve the quality
of 1ife and the environnents
- The nost appropriate technologies in the prevailing oirovwn-
atances of developing countrics are 1ore often likely to be
6 range of intermediate technologics which are nmore produotive
‘than tho often highly labour-intonsive but iu:fficiont
traditionnl technologios on tho one hand but, on the other,
ere less oostly, and nore nanngenble than the large-socale,
labour-saving and oapitnl-intennive tochnologies of highly
industrialised societiens
- To be fully offeotive, theso teohnologies will respond to
local necds and factor endownents, In general, they will
be cheoaper and suallor, giving a wider, noro equitable
distribution of oapital investuent; they will oreate
euploynent, proviling work opportunities in areas whore
poople lives they will foster the use of local oapital,
skilln and raw pateriale and reduce riliance on the lnport-
ation of these factors; they will procuco goods prinarily
for locol oonsunption and use. !
Althcugh this philosophy vas Jirst emunciated b, Schunacher
in the early 1960's, and ho sought to provide the pmeans for i%e
prnotical applicntion in 1965 by the oreation of the Interroediate
Tochnology Developuent Group in London, it wns not until the pudli=-
cation o "Spall is Beoutiful" in 1973, that it begen to receive
wide rocognition and a large noasure of acceptance by, first the
{ablic and later, by planners, econouists and technoloigists. Indood,
until thon, his views were roceivod with amusonent and even sowo
hoatility because they challengcd the coliective conventional windot
of the devolopers and tho aid givers. Only anong thoese with long
axporience of worlking diroctly with poor people and of trying
pragnaticnlly to translate dovolopuent plana into poaningful
progruxes wvhich would bring lasting bennfit to looal cotunitios
did hio viewn strike a roeponsive noto,
Being hinself a praognatist os woll as o philosophor, Schunachex
recognised that in a world groving ever smallor, whore industrial
ad, theroforo, politinal and ooononic power is inorensingly
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oonocentrated, the procesa of induatriclieation is essential but
the path to industrinlieation cust tcke a now courso in order to
distributo ite benefito *o tho poor as woll cos the rich, to olose
the "povorty gop" ond to bring about nore denocoratioc oonditions
whoraeby the majority of pooplo, as producers, have control ovaer
tho faotore of produotion and can partiocipate realistically in tho
Qucinicii:  as to how those {ootors are to be uned for the general
good,

A variant of tha conoopt liea in tho altormative teohnology
novenent broucht about by thae rocent wave of compientisation and
protost at the bad effectes of the oximting industrial apparatus
and its attendont niecries in the life-style of ordinary people.
This msooial phenonenon, reinforoed by uovenents in the United
States and elsewrore which brought to public attention the abssluto
ovils of wodern warfaro, the offoots of pollution and the dangors
of an indisorininate uso of non-ronowable resouroes, hns had the
offeot of stimilating tho formation of largo nmunbors of acssociations
to pronote the use of soft technologies vhioh do not pollute, do
not devour onorcy and raw natoricle and are oxmpatible with less
opprossive and more huonising forna of faotory orgonisation,
Joong: tho extrenists in thie movenent aro those who beliove that
any foin o” industrialisation is, ~f itpelf, undosirchle and who
have ohoson, thercfore, altormative lifo-styles which seck to
pursuc "the good 1life", advocating tho uso of only ths sinplest

‘tools and proocsses and eosohowi.y any ascociation with nodern

toohnoloy. Such viown in no way roprosent the nain thrust of the
tltornative technolosy novotient in Europo and the Unitod States
vhiich is ooncernvd with a re~axanination of industrial systens,
the oroation of snnll, nore self-ocontoinod production units and
the uso of loss violont and moroe onercy=-suving teochnologies,

The Crowing acceptance of tho internediate tochnology oonocept
as applied to doveloping countries and the slternative technolocy
variant advooated by the nnay organisations in Western industrial-
ined nutions hes broucht chout an overall re-oxoniinoation of tho
pooi=~i function of technolozy, lealding to o roalisation that
its funotion is not norely to produce the "bent" - neaning tho
roat productive plant and procesaon - but, rather, tho nost
o propricto technology, having rogard to all tho politionl, social
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akill in larce scale adninistration, nanagecont, buring, selling,
and so on. When thease conditions a—e not satisfied, ro-called
eoononios of scclo becoss Sliunory, In any crse, large soale tends
to aot as a principle of exolusion: ouly people who are already
rich and powerful con embark on new productive enterprises. The
mnll nan is excluded and reduced to the position of a jJob seeker
and vhen there aro noi enou h jobs provided Ly tho rich and power=
ful, he hao no reasonnble popaibility of basoning productive,
Smallness is, therefore, o pre-condition for rural develojient
and it has inoreasing relevance to the econoryy, as a whole, of
doveloping ocountries,

Much the sane gpplies to sirplioity and oapital saving, It
doom not require grect technological oroativity to toke o further
nate) in the direotion of conplexity, oapital intensity, and
glantisn, The suggestion that the best of modern knowledgo and
intellipence should be engaced in the secrch for anallness,
siplicity and capital-saving almost invoriobly ncota the arrutiont
in tho firat instanco that it ocannot be done, or, if it wore done,
it would prove to bs totally unecononic, In thig :atter, pro=-
Judices and untested prosuppooitions arc very deeply rooted,

Thoro is now accurmlating evicence that it ocun be dono, tmt it
roquires a Lore croativo and origin.l rescarch and devolopnent
offort than 48 norunlly fortheconing.

In putting forward argunente for the uso of intarmnediate
technologions, however, Schupachor recognised that its appliocability
im not, of course, univermol; that thcos aro products which are
thensolves the typical outcorme of hishly mophistioated nmodern
induatry and cammot bo producod oxcopt by such an induetry; and,
further, that sone of thome products do have a place in under-
devolopoed oconarien, provided it is reccognised that thoy cxre rot
norurlly an urgent neod of the poor. If, howovor, peoplo and
plannern are corfined only to a knowledge of tho well-lmown,
oconventionrl tochnolories which are tho normal product of indus-
trialimed socisiy, they have no options fron which to choose
wvhat is post apyroprinte to their needs, .n esmential require-
nent for balanced doveomont, thorefore, im that plannors and
poople should have accons to o ohoies of technolocina, It ic for




|
I

-6 -

and ocononio oirounstancos in o givon situation. This new approt.ch
to tcahnology hos been adopi .4 inercasingly by international and
bi-latoral ail agencion as well as by notional ovornnents,

&ppropristo tochnolo¢y has now bocane an acceptnd part of the

language of developuoent and, as is inevitoble in such circunstances
efforts axro bein: nado, knowingly or otherwiso, to interprot its
oeaning in terna that are ocomprohonsille to the uners and in such
woya that it can be assinilated by institutions without too tmch
variation to thoir own ostablished intorosts, concepts and nothode-
olozioes.

Herein lios a danger that LAppropriate Tochnology oy coto to
noon all thinge to oll men and differant things to each. Ono
ooy ask the question "What tochnology is appropriato?" and the
rogponse will refleot not only tho needa of the situntion in wiich
it is to Do applied but, also, the vested intorestn, attitudos cnd
social oircunstances of the porson supplyin: the answoer. 7he wae
of the oxprossion .pprorricte Technoloyy, therefors, posos o
question which Schuicher answers by sugrosting that in the
provailing oircunstancos of developing oountries the oot oL pro=
nriato tochnology is most ofton 1lidely to be found anong that
range of internmediate tochnologies which aro capital - and
onergy scving; snnll-scale and onp oynent gonerating, oapablo
of boing docentralisod wo as to provide work vhore peoplo lives
vhich are relatively simple to procuco, oporato and raintain
vithout plaocing undue reliznco on outsico oapital and akillo;
and which utlliso local renources, hunan and phyaieal, priparily
to produce tho @oods and bonofits required by the produoers,

Theoo principlas go agniist the oconvontionel trend of tochnolo=-
g¢loal and ormanisational dovelopniont which ip towards over largor
soalo units. This is scid to bo Juatified by tho coononies of
socalo, largo soale production unite, however, tond to oreato
nony sooiolocioal, ocological, and rosource problens, the burden
of which normally has to bo carried by the ocourunity at larpu
and doos not ontor into tho unit's cost coleulation. Even fron
& narrov moononic point of viow, lorge wrlte are econonical only
vhon certain conditions are eatisficd - hizh oarkoet doneity
and/or hichly officient, reliable low cost transport systan,
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this reason that the exanination of available choioces in the field
of industrial technology is ceen 4 an inportant ocouponent of this
Conference,

In insisting on technolosiocal choioe, however, a olear distino-
tion must be nade between soionoe on tho one hand, and technology
on tho other: between soiontifioc knowledse and ite applications.
Tho lknowlodge of soientifio laws, of naterials and of nethods,
is, in o sonse, abooluteo; one oould hardly talk of interwdiate
knowledce or interuedicto soience, But tho applioation of the
best kmovledge can take nony different forns and oan load to pany
different typos of tochnology and nodes of operation. It is horo
that tho need for and the npomeibility of intellicunt choice enters.
Difforont coononio and sooinl conditions donand different appli-
cations. No one would deny that there are oonditions in which
tho nost sophistioatod tochnolo;y is the noat appropriate and that
thero aro othor conditions in whioh an internediate technology is
tho nost apyropriate, Howover, as long as an intermodiate tech-
nology doos not oxist or is innooossilLle booause of a lack of
knowledge and cormniocation, tho people in the latter condition
have no usoful choioo, Eithor thay do nothing at all or they
do the wrony thing Ly trying to use an inappropriate technologys
and then tho result is nemative.

The choioe of tochnology must also ooncern itsolf with
oxisting industrial dewlopoent os woll as with planes for the
future. Ae alread; stated all cevelopnont oannot be loocal and
small-goalo; oortain industrios must be, by thoir nature, laryo-
soale and oentraliscd, Ilowovor, o oritical oxanination of larco
and nodiun-poale industrics - exiotin: and proposed -~ ocan rovoals

= opportunitios for the developnent of related mmall-scale
sorvice and procemsing industries in support of, or
ariesing fron developoonts in those seotors;

- opportunities for adlapting exieting technologies within
theso sootors eoc that thoy booone moro labour-intensive
without sipnificant loss in technioal effioiency;

- as for aa future plans cre oonoerned, the soale of
industrial dovelopnant or tho level of technology which
would be nost appropriate in the oircunstancas,

There are, thexrofore, sipnificant linkagos between large and
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sall industrieo and the adoption of capital~intensive toohnology
in the large-scale seotor of indus’ ry canrot be oonsistontly Justi-
fiod by roferonce to econonio officionoy. /[nalynee Ly the David
Livingetone Instituto of Overscas Developrent Studies at the
University of Stratholydo, by the ILO and others provide strong
support for the following oonolusions:

~ that the range of technologioal choioce ie large, and this
rerains true at least for eone products even when the
quality of the produot ie epecified in a fairly rigorous
fashion;

« that tho least~cont technology ie, on investigntion,
often noarer the labour-intonsive end of the spoctrun,

;lf the teohnolery is effioiontly usoed; ' )

- that in womo induntries, at loast, substantinl additional
erploynont could be genorated, even at hicgh levels of '
output, with relativoly little paorifice of econonio
offioclenoy within tio faotory .tself; and

- thet, when transport and fuel costs aro oconsidored, snall-
poale projeots, and the labour~intenuive technologice
normally assooiated with thon, can booone aven noro
ooononioally attrootive rolative to largor-nonle cperations.

Thue, the application of wore appropriante oriteria to deoisions on
technology to bo adoptod in the larpe-soclo asasctor could:

- oroato nore oaploynent on an econoriioally viable basie
within that scotor;

-~ roveal tho eocaouiec attraotivanons of snallor, disporsod
projoots in eome industrios hitherto developed on a
laxge-sonic; ond

~ by reducing the domande on linited investible funds by
tho larpo~soale oootor, stioulate oxpansion, based on the
fundo so roloased, of arployoent and output in the onell-
soale sootor,

Bofore exanining aono applicationn of thore ooncepts it ie perhaps
necossary at this etapo to summarisc tho forogoing ond rcach a
oorron wnlovstanding of vhat ig neant Ly Lrpropriate Industrial
Tochnology.
The Appropriato Technology noncopt implies the use of
technoloy whioh ie adepted to given econorio, sooial
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ad political oirounstances; that theso oirounstances vaxry
fron continent to continont, nation to nation and, ovon,
fron oao locality to another.

The oxpression .Appropriate Tochnology can enbrace all
lovels and typos of technolozy cuponding upon oircunstaonces -
fxon the sinplost to the post sophistioccted and from tio
largest to the snallest.

However, in the circumatances of devoloping oountriea,
with whioch this Conforence is ooncornad, tho ncast appropriate
technologioo will tend, in oost caucs, to fall within that
intornediate range betweon the traditional technology of
subsistonoe production on the one hand and, on the othor,
tho oonveational tochnologiea of hiphly industrial
socioties,

Even in tho ocaso of large and nediun-iigod induatrion
there aro opportunitica for introducing niore appropriate
tochnolozien without mignificont loss in productivity.,

Tho ouphasis on Induntrial Technolocsy relates to the
diatinotion betweon thome tuchiaologioa which are ooncornod
with tho produotion process - be it cgriculture, nonufao-
turing, nining or tho like - and thoso which reolate
prinarily to the provision of mervices. IHowover, the
dietinction batwoor. the two is often noro thecretical
than practiocal since the provision of avon basic sarvices
ofton involves oone forn of industrial proocsa.

THE LPPLICLTION OF APPROFRILTE TECENDLOGY i
&t OVER-VIEW

It would Lo a nisteko to judge the succeon and potential
Lpaot of the Lppropriato Teochnolcy movenent nerely by the relative-
1y wodost ochievenents of tho nast decade during which tho concept
hos booone fashionable. The tondency to neasuro rosults achieved
over short periods, ususlly governod quite arbitrarily by the
roquirenonte of project finocnoing or tho tine linitations imponod
by Dovelopnent Flan poriods is one rofloction of the inappropricte-
ness of nost modern devolo.nont programns. Those with recl exporienco
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of workins with poople (and thas, ir essence, io what ipprorriate
Tochnolo;y is about) know orly voo woll that sound duvolopoent ic
o grodunl olucative procens and that dranatic rosults are of'ton
short-lived,

In anmesaneat of recoent reoulis would alco imoro the achiove=
uents of the procorn of rural industriolieation in Agia - and
eapocially, in Talic cnl Chira - vhich owns nothing directly to
tho now Appropricte Technolosy noveuont, but which illuntrates

woll tho validity of +he coucepts whon appilied in favourable oiroun-
stancos,

DEVELOPMINTS TN _INDIA AND CHNA
Unlike nany othnr ro-—ions of tho world, both India and China had
acquired a strong artisanal nad rural namufacturiag hase in tho
17th and 18th Ccuturics, vhich was subnerped but not destroyed
by the wholesalo impertation of foreim woda - the products of
the Industrial lievolution - in the 19th Cantury an? subscquer.tly,
the introduction of larze-sccle, capital intensive Weatomn
technology in the firpt half of the 20th Cantury., Tho offocta on
the thrivins tioditiondl rura ncorory of both foroigm inperts
aad wrban inlustrios -wore rot loot on political lendors and others
in those countries and indoed, they led Gandhi and others to
develo) the Masic concopta fron which tho Intoimodiate and
Appropriato Tocknoio v uovaonts h-ve Bprun,

Conacquontly, in toth thove countrien, political and social
claing woro acoonpeniod Ly 2 ~version to the larce urban industrial
dovolopnonts which cane to " earnciztod with olouents foroizn to
national cultural aspirationn, Thus the rehabilitation of rural
industry bocano n part of the political o.jactiven of thoso who
opposel foreipn donination, dircct or indireet, Tt is paradoxiecl,
hovever, that after politieal pelf-Cotomuinntion had beon achievod,
these countrien, 1lili¢ tout olhors which fallowed in the path ol
freedon froo foreif. domirxtion, wuroe oaw ht up for o tine in
tho drivo townrdn jrosreaa alon; the path of nodern vrban
industricl dovalcenient, It wos only whon Lhogo devolopnonts Qid
not achicve tho dzsired rosults that new dirvctions wore givon
to induptrial policice which placed gronter ephasis on decontralised
rural industricas and tho nrod to croata large mubors of ooploynant
opro *tios in the rursl arccs.
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In Ching, tho policy has Luon to 1init the uso of hichly
capitul~intensive intuntries to spocifio moctors, such as the
potro~chonical and steol industries, where tho eoononio faotors
of soalc and the tochnelogy aiployed have nmade sunll soale
production inpossible, Elsowherqintic ficlds of textiles, oacri-
oculture and agro-industrios, Luilding and building natorials,
transportations and otheore, sunll production unita aro encouraced
and flourish alongride larme factorioe, In addition to £illing
tho noed for loocal employmont, theio enterprinem have resulted in
the reduction of nnrkoting cnd transport costs, the elinination
of inports in those neotors, the growth of capital acouulation
looally and the decentralisation of nanagorial end techniocal skills.
The procoss hes cloo orented an environnont conducive to tho
onorgenoo of indiromous rosearch and devolopnent which has 1:4 to
toochnioal inprovenents to nanufacturing prorossos peoulicrly
oadaptod to looal cirounntanoces (euoh on in the onse of snnll-noalo
cenont panufaoture), as woll as to a sound basin for local sorvioing,
nedntennioo and repoirs, and the provision of spare partao,

In India, the rovival ol the Appropricte Toohnology novenent,
which followod tho failura of ouocessive Five-Yoar Flans together
with o reglination thet large-scrle industry end arrioultural
dovelonuent clono werld not, Lotwoon thon, solve tho probleus of
nnss under-enploynont and rural poverty,tends to obsoure tho vory
roal achicvenents of o ennll nunber of local state and othor
organisations which had over the yoars striven to upzrode and
enhenoe tho productivity of rural industrios, 7Tho efforts of the
Plannings, Roscarch and Aotion Insptitute of the Stato of Uttar
Pradosh, India, and othore have resultod in very significant dovelop-
vonts which include the nonufaoture of whiteware pottory as o village
indua‘ry, Started in tho nid 1930's this devolomiont had reachod
a otage by 197, where thero were soue 250 snall unitn employing
about 25,000 people; this industry is now largely in the houds
of village pottors. Iuprovements to the technology of small-ooale
sucar procduction ovor tho last fifteon yearn has resulted in ecbous
10% of India'an toal production of orystalline sugar being nonu-
feotured in ovor 2,000 snall, dooontralised faotories, Si¢mificant
dovelopmonte have also ocoourred in textiles manufaoture, the looel

production of building natorials, paper mamufacture cnd in other
industrion,
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DUVELORT .58 TN OIpER COUNTRIES
Elgovhere in the V..l 1 1. [ 7lication of appropriante technolo Ao
has been moro nodest ond tho oxarplos less startling, Nevertholess,
suffioiont exnnplen oxisi 1o .o uvicourogenient to the bolief
thet - given tivo, a propor wnderzianding of the implioations of
tho procese and the preisncs .’ r puitable politico-econonic
onvironnent -tho toohnoloinn rov boing developed and inatalled,
often in pilot projcoio, will {lowrich, tako root and spread.
Exxples alrecdy axiat: reup enl gluo noking and 1ight engineoring
in Ghana; wood and notal vorking in NMigering the nanufaoture of

bricke, tiles and o'hor building coopononto in the Suden, Tonzania
and olpewhore,

Unliko Indis, China and otho~ covntrios in Asic and tho Far
East, nany Africon ond Iatin /funorionn countries had not dovolopod
the strong articanal arl rueal nenufacturing base which had playod
such o oienificant port ‘n inian developuont, Thus, thoy laok in
largo nocsuro o vidosrtesd asqurdiniencs and fardliarity with the
tochnionl and nanagortal r%il1~ vhich are such an inportant vert
of tho industricl pro~~.:. "aoma rkille telko tine to aoquiros
thoy result as imch, 17 ret newo, f~ou attitudes and oxposure to
teaching 11 ootive 0 they do Zzou ¢ luontion and train.ng, Even
tho nzt1l & eoaniz!nyg :emilor <ork habito is foroign to large
nunbers of rural subsistense rofucars., In those oiiounstances
tho provigior of ovon ths nent -muopriate teohnolozien togothor
with training in their v.e. ir not onough - particularly in the
oase of manmufootwring proc~rzou. They tust ha accompaniod by the
grodual aoquicition of th~3o industriel skills and prootices which
onable poople not only to oporato nachinos but to wnderstand thoeir
purpore, function nnd poicatial Aa induntrial tools.

Porhapa thin is Yy in nany countries tho Appropriate Tech-

nology movenent ia r-hinving o (ooetor inpaot in the non-tomufaoturing

seotors; whore local prople o2 thoir noods prinarily in the fomu
of sorvicoo: roats, tran.rori, wntor mupplios, oducation and health
ond, to & loasor ¢wteul. bovning, ool ond lichting, Even osaon-
tials such oo food ont <lothirg; ~ro ~ogardod as porsonal noodn

and ofton tzke rooo 1 mlure, Linvenme vMo has worked with subsis-
tonce agricultuvraliogtn, +11) Jmow how diffiocult it is for theu to
nake the oonoamtmal ~iritch froa “"catch" crops to recular 'oash"
orops,

- \}
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This is one of the reasons lending to the adoption by the JLO
of ito "Easic Needs" strotesy, and it nay indicate wlere prograrmes
of appropriate indivilual tochnology in theso countries should start,
at loast insofar an these prograres relate to what this paper

" guggests is tho over-riding prolLlex of rural poverty. Even the

basic, esmsontial servioea recuire and depend upon an elenont of
industrinl production: the provision of tools, equijnent and dooestio
utonsilo; nethods of transport and tranuport scrvicos; puaps and
piping for lifting and oonducting wator; bricke, tiles, ocecentitiwus
naterials and the liko for housing and construction: the mamufactureo
of furnituro and equipnont for schools, ord clinios inoluding
oducational nmatorials, papor and the compowding of drugs.

APPROPRUA™E _THDUSTRIAL TECINOLOGY @
SOME  POLICY CONSIDERATIONS

thilet it is truo to say that the Lroal ooncepts outlined in
tho firet part of this »paper are Lroconing widely acocedted by planners,
both in tho aid-giving and aid-rocoiving ocour’ries, relativoly little
thoucht hos boon zivon to how thoy oan lLe prosticzlly and syston-
atically appliod to industrial dovelopnent within tho franework of
natural ¢~velopment plann, To th~ extent that they have heen acopted
as povernnent policy, exanplos oxist of policy diroctives eophasisin:
tho nood to introduco "intourmodiate" oxr "appropriate" toochnology
prosrarmes with little evilonco that such polioicn have boon systany-
atically oand consistontly planned, opplied and supportods and thia,
in spite of tho inoroasing attontion which has boon givon in rooent
yoars to tho noed for nnoro-coononic policies which arc oonsonont
vith and support appropriate techrology prograrmion,

As ocainet this, thoro aro :mwrous oxanplos of tho suocosaful
dovolcpnont of o wido rango of local initiativos embodying tho
principlos outlinol chovo - succossful, only to the oxtent that thoy
contimue to oporato locally Lut without having had any signifioant
"sproad" offoct and without contributing sipnificantly to tho total
flovolopnont effort within tho country or within tho industry corcornod,
Thoso looal initiatives aore, for the oot part, o refleotion of tho
odaptivo skills of local poople and thoir rosponso to tochnologzios
wiich enablo thou to ontor tho rarkot ocoonorys too seldon arn thoy
tho direct reault of 2 conacious effort or an articulated poliocy
on tho part of govornconts,
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One roason for this has alroady beon referred to in pasaing;
it ie thr= although the toruinolrmy of .ippropriate Technology is
now widely accepted, to the oxtont that it l:as becone part of the
international lonsuage of dovelopuont, its inplications aro often
not understood or uiinterpreted. Many planners consider the nattor
only in terne of producte and industrial prooesees without giving
thought to the socio-ooononi¢ oircutetances surrounding their
apylication, or to the supporting nocsures required to ensure their
succens.

Given that in devoluping countrics the eppropriate tochnology
will uost ofcon tend towards small-soale onpital saving products
and proocssce, it ia ofton the case that the odds are agninst tho
ugo of such tochnologiea, for ono rezson or anothor: tho vestod .
intoreats of largo nanufacturers, the porsuasiveness of tho inter=
national purvoyors of conventional technologies, the risks
involved ir. introduoing new technologsias, and the easo with which
large, onapital-intensive scheues attract international financo,
If, thereforc, nationnl policies advocate tha use of approrriate
technologies, goneially or in specific industrial sectors, then
national steps tust Le takon to cnoure & synteratio and planned
approach to the iuplenontntion o those polioios,

The Nood for Couprchensiva Natjional Tochnologsy Policiop

The ahove calls for couprehensive tochnology policios
corresponding to the overall socio-econonio devolopuent strategy
of the oountries concerned whioh will ruide deoision-nnkers in
their choice of technology, help to forrml~te supportive legsal
and finan~ial prograns and uake provision lor the proper allo-
cation of resources for training, researoh, developuent and
eventual application,

Severcl daveloping countries alrecdy hnve some foru of
soience and tochnology policy, togethor with rulated rosearch
institutions. The ermphasis on ecience and research, howevor,
genorally overshadows tne rolevance of terhnology. The enphasis
on scientific rescarchea focusen on tho technical and "hardware!
aspeota of teohnolory and pays little, if any, attention to the
social and cormeorcial aspects of inplenentation, They are gseldon
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direotly related to oorresponding national socio-economio poliocies
and progrems and do not address themselves to the fiscal and other
measures vhioh are noscssary before identified technologies can
be translated into commercially viable produotion processes.

Too often they disregard the faot that, although oritiocal,
tochnology io in the end merely a tool to be used in the
induntrial proocesn,

Vhere notioral plans racognise the need for a balanced
industrial mix whioh will provide for the foatering of small as
well os large induntries in ordor to oreate looal employmont
opportunities, save on imports (of goods and oapital) and add
value to the exploitation of local rescurces, Tochnology Policies
should ensure at the national planning level the implomentation
of the following proocedures:

= Eaztablich the basis for industrial development to

o¢ Sorm with national political, socinl and coonomio
objootivos., This will identify and dietinguish
between those industrios to be doveloped centrally,
0.1 & large eoalo and those which are to bo develonped
c8 mnll loocal entorpriscs.

~ Eotablish central pianning oontrol proocedures to give
offect to the above and to cnsure that the needs of
the omall industry sectors are adequately recognised
and its produots protected from foroign or large
industry competition (through taxation, import
lioensing, etc.)

= In tho vase of lorge and modium acale induetrios,
ostablish procedurcs to exanine the feasibility of
introducing simplor, nore labour-intensive produotion
proooscos,

- IExanino the oxtent to which email mervice and procesaing
induptrios oan be gencrated in support of developoents
in larpgo ard modiun~-socale operations,

= Milk¢ an equitablec allocation of oapital resources
(finonco ond nonrower) and share of oapital invest-
nent (goods and servioces) botwoon industrial scotors
o2d botween large, nediun and snalle-ponle neodo,
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= Reviow the provision of manpower training and extonsion
gervices to ensure that they adequately reflect the needs
of the difforent seotors - particulerly in regard to
s0all industry. '

- Provide for and co~ordinate R & D facilities and
ingtitutions whioh are required to adapt or designy
introduce and promote appropriate tochnologies.

- Fptablish procedures for introducing technology
dovelopoent progrons to test and evaluate the
of fectivanoes of new technologies through pilot projects.

-~ Estoblish appropriate facilities to encourage suooceusful
projocts ond to promote then beyond the pilt- projeot
stage (oredit, rav materials supplies, government bulk
purchasing sohenes, etc.).

There is nothing vory original in theee proposale and,
indeod, nost governnenta take sonewhot haphnzord steps towards
inplenonting sone or all of then. Vhat is laoking ies a purposeful
and oystenotic approach vhich exanines the problen of opplying !
tachnology aoross the apectrun of national development polioy and |
takes steps to ensure that the appropriate neosures are forrmlatod,
undorstood and opylied in order to aochieve an integroted approach
to industrial developoent.

One prodblen, froquently obsorved, ie the lack ¢f real
corrmnication betweun polioy nakers, tho planneras and the
irplenenters, Taus, for exnmplo, it is not umusual for politiocians
to bo unaware of, or to uisunderstond, the need for protection
and proootion logislation in order to inpleuent a poliocy of indus-
trial deountranlieationy or for dopartuental heads, whon inplonenting
nochanisation progrriia to do avare that these nay run ocontrary to
polioy dirootives, tho offects of vhioh have not been olerrly
analyoed or enunoiatod, Thore are a nunber of known exanples of
separate ninistries following difforent and conTliocting policies
in tho proooss of irplenentation - the introduction, eay, of o
capitnl-intensive, turnkey projeot for shoa panufacturing by o
Minietry of Industry which coupetes with efforts by the Ministry .
of Raral Dovelopu:nt to fostor the local manufncture of ghoos by
village oobblors.

— }
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A prerequieite to the creation of a comprehensive Technology
Polioy and plans for its izplenentation is that deoirion nakors
ghould have aocesa to infoxrmation on available altermative
tobhnologios and the extent to which these night be transferred
to local mstihtions. Without this expert information, invost-
vont deoisions have to be takon with insufficient knowledge of
the options - and with tho inevitable reoult that, in spito of
policy guidelines, well known conventional technologies will
aliwst ocortainly be chosen., Steps need to be taken, therefore,
to ensuro that a capability exists to colleot and analyse infor-
nation on alternative technologies and to make tho results kmowa
to the appropriato planning authortics and departuental hoads,

These deficiencies - the lack of systons whereby the
appropriate tochrologies are identified and stepa token to onsire
thet thoy are conmiotontly applicd so as to roflect national objeotives -
call for the introduction, within the national planning authority,
of a capability to exanine tho tochnology components of national
and departuental plans, to have acocess to information on the roange
of available industrial processes, to be ablo to chooso the
eppropriato technologies and, thereafter, to onsure that these
tgohnologiee aro pronoted and used, Bocause the application of
Appropria 2 Technology inplies tho uobilisation of } rople, its
ouccensgful irplenentation will dopend, also, upon the oreation of
oducctional end othor socinl prograzios designed to halp people
recogmine opportunities for industrial developuont and to provide
then with the askills and incentives to tcke advantage of thon,

1e of Acadenic, Scicntific Reso tituta

Paseing reforence has already been mnde to the noed for
developing countries to direct the resources of thoir acadenie,
solentific end rescarch institutions towarls nore appropriate
research rolated to local needs, It is a sad faot that institutions
of highor education and research are, too often, concerned to
establigh their status wiithia thoe internationsl acadenic corxunity,
with the result that they bvild up oducational systons and comudt
linited resources to projects which reflect the kind of long-tom:
rigeaxch being undertaken in pinilar inatitutions in the highly
induotrialised nations, but which have little relovance to the




- 18 -

imediaoy of local needs, One result of this is to catablish an
acodanc elite, whose mombers are capable of dealing with oomplex
high~-technology problems but who h: vo lost oontact and sympathy

vith tho real needs of the m~jority of people in their own counircies,

It is nout sugagreated that the devolopment of more appropriate
technologies requires porsons of lowor mademic qualificationsg to
rroduce siple sclutions to complox problems ofton needs the
cpplication of the highest skillo and resources. It is the rocog-
nition of truo prioritios which noeds to be deovoloped and an
attitude to problem-scolving which must undorgo chengo if the
resouroes of univeorzities, colloges of teshnolozy ond rescarch
institutions are to bo proporly mobilised and used for the national
good, In their fovour, it should be statod that industry and
govormmenta in developing countries scldom identify thege institu-~
tions as a resourca potential ond fail to draw them in to progruums
for tochnologiosl roaearch, dovelopment and application,

Hapzily tho gituntion is changing and there is inorensing
evidenco thot aondemic and research ingtitutions are beginning to
direct thoir attention and activities towards tho needs of industry
and the solving of looal probloma,

A good cxomple of what oan bo achioved is illurtrated by the
Technology Consultancy Contre at tho University of Soienco and
Teochnology, Kumasi, Ghann, which provides o link between the toch~
nical and scientific expertise of the University and povernnent
cgoncies, looel entreprencurs and craftsnen, With o otaff of fourteen,
the TCC draws on the exportise of about thirty senior univorsity staff}
and ito work falls roughly iuto threo catogoricao:

- Technical and Comnercial Advico to Businoss and Govornnont:
this has includod advioo on the mamfacturc of gunpowder,
rubber nouldings, wood and ocoonut chcrcoal, loather goods,
envelopes, sugnr, blackbocrd ohalk, kaolin, shoos, tonie
dxrinks, jaus and prosorves, glues, lost wax brass casting,
boad makking, oil palm cultivation, and wocving, It has also
undertaken the cheuical analysis of soap, glue, bleuch,
alcohol, latex fluid, cresava starch, scashella and
caustio soda,

= Dovelopoont and Testing of Now Products: a podal driven
rice thranhor, baby incubator, trarfio lights, pyrolitio
convertor to produce fuel o0il and enmbustible gna, aa

N
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woll a8 c.arucol (this in collcboration with the Goorgian
Instituto of Tochnolory); bullock oarts, iirigation
Amps, plougha a=d cclt: atory, wood firad {ond eleotde)
soap and caustio eodi prento, dryers for cassava, papper
and spent broworc! zcoain,

-~  Produotion Uuits Attached to ile TCC: a Unit m~king
gtoel bolts anploring 15 trainues which produoed 30,000
bolts for looal sale in 1975-63 construotion ol scap and
ocustio coda plant 3y the ranufacturc of rice thrachsrn,
bullociz carts, gato hirged, ronloocaent prloush ehesvwo,
sav benchens. wvntrx tanks, hoca, chareoal stoves; o woeaviing
unit cploying 7 wiavers: £aimad feed from driod brewers!
grain unlag sorew preor and colar dryirg roolv. vy 2 tone
por vwe-';y end & r2ap pllot plant vhicu 1iCiozd 109,000
tara !0 1975=76,

In the next {ive yenras, the TCC nlung to tuza *n ct<cniion
jroroaain;ly te %> rural areas, setting up iwo roclonal wo-lizaops ’
for derimatratizn of new products and ‘rainirg of lcioal orcftormon
a8 voll ac pocciding extention servioss to local cniropronturn,
Young graduzton are being t:ained as rrojoot nronagare to ac’ na
linke totwvaon tho Univoroity ond indiridual orcftomct and buzinean=
nen vho h ve ooughit adviec,

Appezeiata Tochnology Ir-tituticns 31 Dgveloning Countzi~q

A fonture of recent davalorrcnta hao bocn tha forr~iion of a
nmbe~ of Ap- wrriate Tochnolozy inatitutions or centros in devolepirs
ocounirion in Apsia, Africn and ILatin /ocrica on 1vall as tha Iccifie
vhich, 1o n gentar or lensor cxtont, ~arry out vork sinilax to the
TCC i1 Clora. It 1o oufficiont hore {o mertion the oldest cs on
excmyle:r  1¥2 iy propriate Technology Navelomment Aesoolati:, lucimow,
Tdla, covore o wide rengo of technolopios, somo highly ocsh:iaiiocated,
A eurmmws of ceticities 1ia whioh tho Asroociation Las becn -r im involved
is giver dbolows

- 83211 domm of Tario Sorls Wechnology

(1) ormen riisinz
(11) oo orlidng
(111)  enteon imLining
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(1v) juto spinning ond woaving
(v) wool spinnine
(vi) choauiool fortiliser manufaoture
(vi1) ioproving the effioiency of mini sugar
technology Yy
-~ ponufooture of liquid sugar from molassos
- plate evaporation
- porow prosn for higher oxtraction
=~ BSoaling-up of Village Technologies
(1) hond looo weaving
(14) blocksnithing
(144)  oorpentry
(1v) oxtraction of vegetable oil
(v) village pottery, both red clay and white ware
(vi) villoge tanning and shos making
(vii) rioe milling

~ Booe ldiving ond Coxmnity Toochnologies

(1) wvillage power pool
(11) villoge sowor disposal systen and enviromnental
annitation
(111) villago trersport
(iv) bio-goe
(v) solar cookern
(vi) ecninal husbandry
(vi1) sooial forostry and forest based industries

titutions of Appropriate Teohrology
Rooent trords in the dovelomment of /ppropriate Teohmoloiy
institutions have tended to favour the establishnmont of Rogional

Institutions. \hile this tondonoy sorves to satisfy the urge of

planrors whioh conpola then to mook to rationaliee thoir rlans, thore
is no gvidence to succost that Rogioncl Institutions of Appropriate

Toolmology will eorve any roally useful purposo. Indoed, thoro is

overy roason to suppose, on the evidenoe of sinilar regional organ-
isations, that they will have 1little effect upon the prograimcs of

national governnente or the livos of ordinary people. The whole

conoopt of Lppropriato Toochnology, with ite ouphasis on the use of
~ooal rosources by looal poople to sorve local nuods, goes oontraxry

to tho tondonoy tovards regionnlieation.
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Thore i8, of ocourse, a need to avoid unnecossary dupliocation
in the adaptation ana dovelopaent of ‘uchrulogy; there cro, also,
instances whore Jocal rmuccor and frcilitics sre tasufficieat oxr
inndoquate to cope with spocial demands., In the oase of the former,
unneceasary duplication can be avoided by strensthening oystona of
comunioation and infomintion betwoen naiioncl Yodies. In the latter
case oxisting resoarch ingt:itutions are houe or nbroad nan usually
rompond to requests for holp oa o project ppesific basio, Indoed,
great advantage can be derived by national appropriate Technology
organisations working in closc assoociation with spocinliot ingtitutions
in the industrialised nations. Tho lattor usually hovo a long
association with resemach into devolopnent prodbleus; they also have
access to the latest dovoloprients in fislde of h.ch technology and
aro weoll placeld ty idonsify the extont to which thene devolopnenta
can be nodifiod and adapted Lo lceal noece.

IHE ROLE OF U7-LLTTRALL AND INTERILTION. +1D JGENCIES
IN FOSTURTIC THL USE OF ATUROTRL T LNDUSTRTLL TECHNOLOGILS

Juot cs the develcpnnont and uae of eppropiriate technolngios
roquires n congnious offyrt on tho part of national govornnente go,
also, it needa tho perticipetion and support cf bi-laveoral and inter-
nationsl agencion and throug: then, the intelligunt participation
of the international bug.nois corrmnaty, #Most, iy not all, intor-
national orcanisatione Muie carnittnd themso; vop in onoe form or
enother, hoth to the concopt and to nrosraimoes of appropriate
tochiolory and cany goverments have takon 1yoaitive nteps to give
greoater enphasin tc the w.g) of cppropriate technologios in thoir
oversons aid progcimes,

Internotional orgenieatinae, howover, face morne inhorent
difficulties whon seckinrg to erosute sohoront nppropriate technology
progreumes. Moot of theso difficuliies are rolated o the Bise of
the orgnnisations coneorned and their vethod of operation, By their
nature they find it adninintretivoly ensier anf, indoed, nore cost
efficicat to cope with saller sunbers of larse projcets than with
laxver nuobors of amail ones.

Thin is particularly rc in ths oase of international banking
institutions wherc responeibility for finunco and eontrol ocan bo
auxciged nore ocasily if tant recponsibility ia centralisod, Thua,

tever nay be the declarod intontions of such organisations and,




oven, the wiches of those who adninistor thon, the unavoidable
effeot is nften to favour large, capital-intonsive and contralined
enterprisco rathor than to take tha comercial risk und adninistrative
inoonvenienco of supporting o number of suallor bui posaibly nore
appropriaoto models., In essence, devolopuont banks are, liko any
othor banking institutions, concerned with roturns on invontnent)
thoir ability to support large nunboro of as yat untried enall
achenos with vonture capitol ie very linited, It is, thorofore,
to thoir crodit that not only the World Bank but sone of its
recional apsociates, notably the jeian Devolopnent Bonk, are
positivoly secking ways and neana of assistin(” in tho ostablieh-
pont of snmaller and uvoro appropriate industrial developoents,

Apother funotion of gize ia the fact that personnol - othor
thon some of thoze phyeicclly located in tho field - have groat
diffioulty in coming to crips with the realitios of cctual situations. |
They con moldon afford tho tine required fully to understand the
opcration of loccl systond ond norkets, or to ecquaint thensolvos with
altornativo tochnolorios, and no there is o tendency to apply
provious knowledce, experiones and oriteria +o0 now situstions., Sinoce
pany are by training, oxperiorce and ineclination nore faniliar
with oconvontional industrial proconsoe they bring their oxporiencos

of thoso -'roconacs to boar vpon l~cal situations wihsut giving proper
oonsideration to thc altrrmativer, Dersomnol with an intinmate
workin:: oxperionco of alternativo, snall scale tochnnlogios and
thoir application in real-lifo sivuations are bard to finds thoy
are noldon found anong the ranko of conventional aid agonocies.,
Finally, confusion io causod by, nnd conflicting advice often
energes fron, internationol organisations boccuse of en apparant
overlapping of intereats, funotionc and spheres of operation, Thie
is particularly oo in the cose of induatrial devalopuont wvhore,
althcugh UNIDO night be oxpeocted to provide the focus, other agenocies
can, with rood couse, loy olcin to an interest i one or other aspeot
of tho industrial dovelopnent procons and, for vory natural but
anwarranted reacons of solf-intorost, all agencies sook to olothe
it witi thoir ovm porocmntion of the prodlen and ite solution.
Henoce the rcad, meferwcd to carlier in this papor, to have o oloar
and oomorly secontod ymdanstacding of the meaning and inplications
of .ppropricto Industrial Tochnolozy end - to tho oxtent it in
possiblo - a clearnr denoroction of vesponnidilitios.
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Vhat has boen said of international aid agonoios applies
equally, of coursu. to Li-latoral oagoneion, with tho added
ddeadvantao that tiuuds pesceptlon of woeds wid poicritics is
ooloured by national wp well an wngsitutiomal in*oroete whioch,
althouch lozitinate fren the point of view of donors, noy not
corrospond witk lhe intoreois, prioritiocs and notivation of the
rocipient countrien.

In thero cirovustanccn, thors im an argwiont for international
and bi-koernl aid acwncies to nete rrenter use of looal and no;
nocossarily govormicntal intermoediarios, not only to funnel finanoes
but, algo, to wrcertake revoarch, dovelopment and inmtallation of
appropriata industrial technologios, 70 that pore flexiblo and
looally comprehenoible prorrormen of dovelop:ont uight enerege,
Signifioant stenu ore alroady teing undertekon clong these lirea
by UNIDO and othor intornntional amencies and,anong others,by tho
lfooricen, Dritinh il utoh quvezxionta who have introduced pro=-
coduree for financing non-/overnaoent orranisations, both in their
hone courtriss und abroad, wio arn concerned with the dovelopnent
of appropriatu “ochnolonics, Tho Britisb Govornnont!s initiative
in thic field iy npcrifically Advrootod towaads ' adustrial dovelopnont,

In ooneicoring. “heir »ole in the Acvelomont of .ppropriate
Industrial Technolo(zr, inturnationsl and bi-lateral aid agoncios
ahould draw upon the exporionecs of recent yeors, wiioch indioates that
o global atratory 'ucht concertrate upon iho following featurens

Cxoating o Favouzgble Poiitico-Eqononio Fuvirerpent for Appromrigte
Tochnologien

The continuuld developnent of o rore favourcble environnent
for the introdustion of rprropricto technologies nay require a
conacious offort to change oxisting attitudes in the face of a
oormercial, inotitutinnal and resoarch olinate in doveloped and
devolopin: countrica which ofton favours soplistiocected oapital-
intensivo proconson. The rolo of an uid donor in bringing about this
chan/o ir likely 10 ho linited tut iuportant, Donors can holp to
introduco tho concept o “heso involvod in research in doveloping
oountrion, %o gonicr and nildlo-lovel uwnaronent in povernuont
doportronts, to entreprone e and nanufaoturers and to those
involvod in for.ai edusotion, rarticularly univorsity studonts,
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who will Le the dooision-nokorn of the future, Support to
regearci institutiors wndortaliine appropriato teohnology, training
schooon for povernnent guployoea ond iorroved infornntion sorvicos
arc oll wayo of ounicving this,

Provicing /idequata Information orn .ppronriste Industrial Toghu

Infermntion about eonviniional, onpital intonaive proccssce
dovelopod in induatrial ocoun vinc is usi ally oasily availablo as
part of the salcir packors nnco up by ua ufacturors. Ior izinller
vonufaoturing procosaos, and partioularly thcee which have boen
Qovolopoad outeide the induntrial countriosit is haxder to obtain information.
Ofton the pmanufroturore have dovoloped sach vrocosses for locally
ilontificd narkot neods an® nec 1ittle reason to tdvortise theu beyond
the known catchruent area,

The need for infowail.on nhout arpropricte industrial technologios,
both ponerally through mubliocations, technical apeoifications, indug~-
trial profiles rnd the lixe and, also, speoifically, in response to
technical enquirier ip well roco/minod by publioc, international and
hi-lateral agonoles, ond by nany private Appropriate Technology
acencios, nll of vhor: souir to previde spooinlisod pervices of one
foru or anothor in thin fiold,

Much attontion has Lason iven in reoont yoars to the asnunod
nool to crezto an intomiational data banc of appropriate tochnologies,
but praotiecal atopn to thin ¢ud have noil procooded very far. Whilst
the aystenetic ocorsmniecation of infoination im hiphly desirable, it
may be that the advocotin of comircligation of teolinology infornation
should pausc to courider tho ~alue of the stups thoy advoocato, To
purgue such a oourse ig to nisunderstand the nature of the need,
ippromiate Toolnolory ie not irmtoble and what is oppropriate today
will be inappropriate touorrow. Yet all cxporianeo indicates that,
in the caso of infornntion as in nany other nattors, contralired
nechanically controlled syntcne are not discernin: and onco rocordod,
such infornation tends to bucono cstablishod ae the bLeat availabdble
irrospoctive of subsequent developnonts,

Whot is nended is knowledre of knowledro - knowlodge of who is
doing* what, ond *Moro and in vhat cirounstancon so that the latost
infornation oan bo drawm toruthor fron tine to tine and for spooific
purposces -~ oithor {or poriodin publiocation or in rosponse to speoifio
onquiries, Thoso “ho sirive tn provide inforuation services, thoro-
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foro, should scnk ty striongrthen 2irraumic-tione botween tho rosource
centres - of remearch and developuent, profesoional institututions
and tho lile - nanuw.actursrs end incuatrialiste alroady producing
or partaking of aprropricte technolonier and prospoctivo new
olients of thone techiolocics.

Fina'ly, the accd for .. feruation rowstos not only to tho
availability of epproprinte plant and procceesnos but, olso, to the now
workots in which ther "y have relevance. Hore again, while rmch
narket rescarch has boon indertakon in devoleping countrioes into the
nead for conventional procesnca in coiwventioral, urban and central
situations, little work has been done to discovor the neods, pur-
ohasing power and constreints rolating to the rmch larzor and ulti-
oately vore ei¢nificant rural mector. Difficultics of transport,
oorrunication with petontizl clients, delivorioo, sarvicing,
naintonance and cparc parts - have all tonded to detor investipation
of thoso markcto; ULy and lario, onrly sociologislo have paid attention
to those aspocta and thoir views, unfortunately, are too often ocn-
gidered nct to Mo rclevant tc Lattora of coumorce and industry., A&
now oxportise necds to Ve dovolopel thon in the field of rural
and infornal markot rogoarch and this ia an arca to which inter-
national ocpencies night pay nore attontion,

Rocearch and Novelopnont of .ippropriate Industrial Tachnolorieg

Action-oriontoed rancarch asd the dcvolopnent of appropriate
technological ode's in responuc to dsveloping country noeds and
pituations provicoe a fruirful field for eseistonco, co-oporation
and coll~boration bYoth Letween industrial and non-indusirial rations
and betweer dovelopirs countrics thansclven, vhors work done in
devolopiny technoloiies for loeal use in one country nay be trans-
forrou to cnother in pinilwr circusntoncos roro appropriatoly than
the tranufor of technolory froa hishly industrial to non-industrial
conditions., Identificaticn of the neod for R & D ronerally arines fron
two gources: the first, in recponsc *o encuiries which roveal that
althouch tho hardware cxists and the ~pplicd technolory is well known,
it requiren proctical acaptation to ouit loeal circungtances; tho
sacond, whoro & procduct or process is ot commercially availeblo
ir o forn in which 1t oo be used, with or without adaptation,




Modificatlions cufuire? to existing plan’ and procusios ore
often ninor in charactor - 0,7, tho introduction of o nore aprro-
priato part - usually roquiring a ainimus invootnent of funds
ond exportiso but a conparatively largc investaient in tine and
follow-up. Litt.e reacarch is requirol anl firns weking tho
proluct are often willing tc asmiot with ovr cdvise on tho nod-
ification at littlo or no cosc, However, it is nore difficult,
tine~-consuning ond oxpensive for firme in developed countries to
noke the ovorueas linkage nnd to eovaluate tho resulta. Thoro is
a need to forpe nors dirsct contact with tho field situation and
in sone cases, for linkagca with oversoca ingtitutions capable of
effecting the nolification and evaluating the rosults in tho field
psituntion.

Trnpvation upually requives o grostor invoatuent of capital,
akills and tinae, 1lut the need for new technolosy vay be percoived
by the inmovators, ¢ derand for it +ill not have been created -~ sinply
booruse it dowa not ot ezimbt. In theno ingtrnces, thero is little
point in carryin; cut .ackoet rosmearch until the technology has bLeen
devoloped and testcd; yat the al gunce of fim ovidonce of demand
cen lead to o rejechion by aid apentine of propovals for cevelopuent,
R & D of row oystoun inovitably »arrvies greator risk than adaptation
of existing oystons, but this should not constituto a detorrent to
original work, _

Fxporicnece is *hat tlexs io no lack of poodwill and capability
in wiversities, research institutos and indvatry which can be
pobilined to underteke it & D projects on 2o "us roguired" bagis,
instecd of govermpents and wid agoncies onploying: central stoff on
& pormmanont basis for tho purpose. What is neodod, however, is o
floxible and effoctivo linkosc botwoon identified needs and theso
rosources, tocuthar with sone cepital for R & D, However, the
carrmying: out of o successful project - frou identification of need
through to final production - is a conplex exercise involving close

contast witn the roscarchera an® clicnts in all ite intorin starea,
In cunch an exercice it i1y not onufficiont nerely to link noedc

with resourcec and provide the nccecoary finances conotunt
ponitorings io required which io bent Cone by operational unito
eptabliched or identified for the purpase,
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Develoment work earried out whthin bla countries of need
has sigificant advaniapes, Tae nain cdvantoge iz thut there ocan
be nore dirnot oorta~t with +he nlient remilting in a clearer
aworenens of Jocal noods and clrounstancos. Local raw naterials,
the parts supply situntion, the narket demand, the conditions under
vhioh the nquipnent will be used, oto., o0an be ore ocasily understood,
Further, instead of R % D being ini.latod nainly in response to enquirios
o nore positive approach ocan bo taken by loonl rossarchers towards
the identifioation and satisfaotion of looal technology needs, as has
been evidenced Ly the work of the TCC Kumasi and tho ATDA, India, to
vhor reference hag already been unde,
Ao agningt this, tho oonstrcints to muoceseful R & D in nany
doveloping countries are nunerount ‘
i, thore is ¢ shortogo of acadunio and research inptitutions, i
whare thoy oxint, their ataff are too often engaed on i
research which hra little rolevance to the itmediate ;
technolo/y neods of the nnjority; '

ii, sinilarly, loonl industrial ooncorms have linited R & D
facilitics and oapabilitiess

iii, povernnoni and aid funds for R % D are lin'ted and nostly
restriolul to usn on tho nore conventional type of research
projocta. Whare fandn for nore notion-oriented reosearch
aro available thoy arc ~ften apriled only to larger
induntry prohleus;

iv. oversons univernities, rosoarch inptitutos and industry,
althouch olomsor to the nesd, have little information on
dovelolnientn in the umso of appropriate toohnolocien eloo-
vheru and, thoreforo, they aru act conditioned to look
for altomativo rolutions.

Neverthelens, in furtherance of the oonoept of developing loocal
nolf-reliance, thore is o need to enoouraye and faoilitate loonl
ingtitutionns to undertake R & D for loeal purposon, Thoy require
financial aaeistanoce and, perhaps, more inportant, oxposuro to the
opportuni ties available tc thon to undortake werk direotly related
to tho solution of looal proble:ns and noeda,

2ransigting. the Rosulta R&Dint ot

Thino reprononts one of the greates* bottlonecks to the effoctive

f
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inplenentatica of ap,.ropr.a*e i Justrial ‘ecohnologics. The reasons
cre munerous and varied; thoy are concerned as rmuch with the need

to oreate the corrout pesic-_0iitivadl orvironsent -ithia which the
conceptn of and eritoric for aspropriate tochnologies con Le inplen~
onted, ae with tho propor injection of capital and technical resources.

In ivportant part of the /ppropriate Technologsy concept is that
the panufacturo and servicing of plant and wquipnont should be fostered
locally and,only when it is clear that thir course im not viable,
should coneideration be given to nanufacturing in developed covntries
for export to devoloping countries. Nevertholess, such namufocturing
for export does havo an inportant part to play in many instancos,
Sonewhat difforont oonotruints npply, nnd differont notion is noeoded
to ovorcono the problens v lating to the manufacture of products
and procosses dovelopod for local wanufacture or for oxport to
developins countriea,.

The major constraints to inducing fims in developed countries
to panufacture sucll-peale plant and equipnent for oxport are
eapocianly sevore for tho enaller, but potentially nore flexible
firus; in ponoral, thoy appear to bes

i, Toclmolordcal - a lack of knowled¢t of the type and

oizo of teohnolo y required,

i1, oting - o lack of lmowledre nbout thie cize
and distribution »f narkots; how to exploit thon
and vholl to approach; how to handle diverse foreimn
curroncy and traling oituations; the Aiffiouities of
porvicing and the uend for an oversecn salen force,

iii, TFinpnoc - unusunl capital etrains engendered by the
riskes of tooling=up {or and dealing with new and
rapidly chony-ing nnrkets; low returns for individual
fim:s doaling with snall scattored narkots, with high
ndainistrative and eorvice costu; cavh flow pressuren
during initial narket developnunt and frou extendod
linns of ocotymnication, e.;7 delnoye incurred in obtaine-
ing foreirm oxcharn,© clearance,
any corbinztion of the above veprescnis hichor than ordinary
risks and freguontly inhihits vonufacturors fron comstting rosources,
Dersonnel or capital to the manufacture of snull-scale equipnent

|
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noeded Ly LDC!sm,
Conpideration of the constraiatu revonls various noans by
which firns ooy e .. womel son wo LAl L conll cends plant
and equipnont for ths Thi:¢ World, Thome irclude:r
1. ITechnicol ixformation - the need to make Sfirms nore
aware of the lovel and types of technolo.y noeded in
developin; countries, e.r. br sowslotters, soninars, eto.

ii. Mpxkotine infornstion and selco gorvices - the provicion

of services which would providn surveys, arrange oontasts,
provide for dauonstration installations, eto.

iii. Fingneial gepistanso - the provieion of capital financo
to enable firma to tool-up for naw production and to
bridge delays botwoen stort-rp and toke-off. Also,
assiatance in ostablishing devonstration plant and pilot
projects.

The problena of purorating: a local, auall-gonlo oamufacturing
capability in dovelapin: countrios are, in escenceo, ainilar to thoge
degoribod abovos 1n the daveloping ccuntry ecortext oven "snall- !

soale" nay reprosent larpor chancens relative to ocurrent oporationsg
ond the sizo ¢t the econouy thar. in an injustrial conboxt, Additionally:
i, lnowloelre about aitornative tochnolosics nay be oven
uore l1idtels  aac v to th-t row™ o vl 11t ieuld,
and leeel capabiliting for favelopiny: technolocios
nay be unkmown or undevolopsds

i, narket foreou cfton dircot rosources (e.g. raw nateriale,
nachine corponente and personnel) towards sore conventional
usos, therehy pro-enpting uany of these Tasouroces or
failing to dovelop othors neoded Ly suall namufacturers; and

i:1, financial resources which are typically scarce have alao
boon Mirocted towards conventional capital intongive
develom:onta e that not only does the snall-poale
panufacturor face investnent choicos which for hin are
disproportionately loxcer than for his induatrial country
counterpart, but, also, vonture cepitel is harder to find
anc inport ragulations, narketing procramion, oto., are
skowod noninst his intercets and noecs.
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In thosc circu.stanoces, thoro would seens to be a neod for a
greator anphoeis on ilentifyir; looal suall-pcale industry
opportunities, priviciig Glu.us woCLLY LI Lulaieal information,
finanoing R & D aad pilot projeoie (irocluding +raining), and
providing on-going advioce and evaluation throws. techniocal assip-
tonco prograrmes. Funduy uwro needod, &leo, to support produotion
during tho relatively longur sturt-up and tako-off poriods in
developing ocountrics.

CONCLUSION

This paper has souzht to dosoribde tho conceptual origina of
Lppropriate Technolery, some of the uain develc:ments which have
takon place both in developin: countries and by aid acenoiesy it
suorests, also, scue policy iasmuos which noed to bo exanined and
sone arcas in which practical aumistonce night be zivon by aid
aconeies, In the final cvent, mowover, tho successful adoption Ly
developing countries of [pproprinte Technoiorr- in industry will
depend upon thoir cwn understanding of whot i~ involved as woll ag
upon thoir will to do ac. 'in this contoxt, aid asoncies can help
ad enadle the proceer; they cannct Lring it cbout,









