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"HY APPROFRIATE TECHMOLOGY?

1. apFropriate technology ic a ncaningless phirasc, for nowonc would advocate the
“usc of an inappropriatc tcchnology. It is, howcver, a tcrm which has rccontly catcred
development vocatulary and it ie important to be in agrcencnt as to what is meant, Two
examp:les may bost sarve to clucidatc,

2e Sugar is an important commodity in any national cconomy. In 1574-~1G7% India
produccd €,1 riillion tons of crystal sugnre Of this totnl, 8C por cent is produccd in
222 factorics utilizing lorge-scalc vicuum pan technology and employing some 20C,GOC
peoilee The balance is mroducced in small-scale units utilizing the so—-cnlled open pan
sulphitation technology and thosce vrovide scasonal employment for some 100,000 pcoplc
who would othcrwisc migratce temporarily to thoe citics for four or five months or recmain
unemployed during thc slack scasons

3. The first pilot plant for small-scalec tcchnology was tuilt in 1056-1557 and has o
crushing capacity of 3C tons pcr daye. Continuoue dcvelopment has tak.n place since

then and certain comparative figurcs between the large — and small-scale rlants are
relevants 4 detailed study in 1973 showed that for the same initial investment of

28 million rupces, onc modern plant, using the vacuum pan tcchnology, could be built

or 47 small-scalc mills., The former would producc a little more than 12,000 tons .
of sugar per scason for a total cmployment of 9CC, but the 47 small plants would nroduce
two and a half times morc sugar and amploy 11 timce more pcoplc.These ratios obviously depend
upon the assumptions about an average mill's performance in an average ycar, However
rough they may be, thcy show that small-scalc techawology is morc efficicent in terms

of capital output and employment gencration.

Le dot surprisingly, thc technical efficiency of the large-scale vacuum pan plants

is superior to that of thc small-scale unitse /Anothcr study showed that for ten tons
of cane, the avcrage recovery ratce in the large-scale factorics of northern India was
9% per cent, Tith thc small-scalc technology, it varicd from 7.25 to 3 per cent.

The cost of producing 100 kg of sugar thus worked out at 23F rupccs with the modcrn’
mcthod, and between 223 and 235 (depending on the rocovery ratc) with the small-scalc
tcchnology. Howcver, the sugar made in the large plants had to ke sold in ‘both ncarby
and distant markets which mcant additional costs for transport. Furthcr, there was )
always a dclay in thc disposal of the sugar since 2 much bigger rcgion had to te covered
by the marketing systems These factors added £ to 7 per cent to the cost and raiscd

it to about 250 rupees per 100 kg 4

-

Ee Grcat success has been achicved in attracting rural investore and entrcpreneurs

to take up thce new emall-scalc technologye. Ey 1673=157L4, 53F units had becon sct up
by small entrepreneurs in thc State of Uttar Fradesh nlone. Further, a ncw industry
has been established to manufactur: the equipment rcoguired for the small-scalc units,
The amount of iron nnd stccl needed for these small-scnle units is only atout €C per
cent of that rccuired by the largc-scale industry for vroducing tho same quantity of
crystal sugare In addition; the machinery design does not regquirc any imrorted cor-
ponents, thus saving foreign exchange.

C. The above is the i le apmropriate technology in
the cgro-industrial sectors The sccond examplce, desceribed below, tells a different
storye.
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T In znothcr country, two rlastic-injection moulding machincs costing 1C0,C00
dollars cach were importcd to product plastic shocs and sandalees ‘lorking three shifts
and with 2 total labtour forcc of only 40 workcrs, the machines rroduccd 1.5 million
reirs of shocs and sandals ~ ycare At two dollars per pair, these werc bettoer valuc
and had 2 longer life than che:p lcathar footwear at the samce priccs Thus, £,CCC
artican shousnkirs loct their livelihoocd which in turn reduced the markets for the
surpllcrv of lcathcer, hand toolz, wax and rolish, laccus, ceteces 48 all th. machinery
and the material (FVC) for the rlastic footwear hhd to be importecd, whilc the
lcather footwear was based on largely on indiggnous materinls and industrics, tho
nct results wore a decline in both employment 2nd rcal incom: within the country.
Je These two casc studics illustratce the koy arpument for approrriatc tcchnology,
namcly that, in thc¢ a2 jority of devclopment projects, therc is ~ choicc as to the
technology which cuan be usad, that the modern '"Wicturn', tcchnology iz not neccessarily
the optimal tcchnology, and that simrlc technieal cfficicney is not the solw critcrion
on which a2 tcchnology chould be sclecteds Technology is not necutral in its cconor1c,
socizl and political imreet. 1f 2 Covoernment is concerncd not only with cconomic

owth but zlso with th: sypresad of this growth iato diffcrcnt parts of tho country
%:pccifically through cm-loymunt creation in the rural arcas and in the pooror scetions
of thc citics), then thc choicc of technology is crucial. :
Se It moy be uscful to wxamiae bricfly somc of tho othor arpuments which have been
pat forward in favour of the dovclopment and dissemination of agpropriatc technology,
and also to look at somc of the objectionse First, in thce covelopring countrics,
capital is {ar scarcer than in the industrialized countrics wherc most modern
tcchnologics originatcds Thorcfore, the capital rcouircnents for providing maximum
cmployment ozportunitice throush thesce tcchnologice ire frequently beyond the reach of
the poorear countricss Labour, on tho othar hand, is ginerzlly =n abundant resourcc
and is rcadily availablc for . production purroscse 4s againct this, it is argued that
*destern' technologics give the graator roturne on capital investment and these make
availablc the pgreatest savines for fontvre dinwscbnont a0 thic foi future ceonumic
growths "Purthcr, labour is not always as abundant or cheap ac mipht be cxpocted.
low productivity may morc thon offset the low wages and the wage ratcs themsclves
nay be pushed up artificially by povernment lopislations -

E r
10, Sceond, the tochnologics of the industrinlized countries arc largely gearcd
towards large-scalc rroduction to match the size and accassibility of their markcets.
This may not suit many deviloping countrics whosc rorulation may be small and widely
disperscde 4 case study from Zambia ic rclocvante In onc arc: of thc country,
considwrablec numbers of c¢gps were being produccd and the produccres wantcd to markct
them in the urbton arcase That wac reguircd was 2 smll plant which could producc
papier-mach¢ cgp trays in which the cgps could be packed for safc trancports Thorough
investipation of what was aveilable on the world marict showed that the smallcest unit
which could bc accuired (from Qenmark) could rroduce all the cgg trays that were neceded
for onc year's supfly of cpps in only onc moath, working only onc shift per day. This
unit was highly automated and w:zs clearly cuitc uncconomical, given that it would be
lying idlc for 1l monthe of thc year. .

11, This protlum camc to the attention of thc Intermcdiate Technology Devclopment
Grouj: in London which managcd to work out a solution with 2n cngincering company in
the United Kingdom, n solution that recuircd thc dcvelopment of 2 new technology for -
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one stagc of the production prociss. 'lith this ncw unit, which was far less zutomated,
the egp tray rcmuircment could be produccd over 12 months and the diffcrance in capital
cost was at that timc &£ ,000 comparecc with £12C,C0C for the unit from Denmark.

12. Third, modcrn 'lcetcra' tcchnologics oftwn reouirc 2 hiph dcprcee of tochniecal

and organizational cxrertisc te oparate and maintain, and thosc resources may be
lacking in a devcloning countrye In zddition, thcy oftcn involve imports of ra
materials and spare parts which can not bc madc locally. Thasc two factors can lcad,
on thc one hand, to greator dependcncc on the industrialized countrics and an cxcerbation
* of balance-of-payments rroblems, ond, on thc othcr, to substantinl undcr-utilization
of capacity and highcr unit cocts of production. /i tanning industry projcet in onc
developing country cnvisaged btuilding a2 small modcl tannery to act as a training centre
and to demonstratc new techniqucs, together with o number of ncw buildings to rchouse
existing tanncries. Total capital costs were projrctod ot 2,5 million dollars for an
annual output of 1% million dollars, The buildings ~nd somc of the machinery were to
be madc loeally, so tho import content was small., Labour productivity was cxpected to
incrcase but the number of workers cmployced in the industry would remcin at 3,000
owing to a £ par cont por annunm expected inercasc in the demand for leather,

13. The projcet was, howcver, dropped oz the grounds of not being modern enough, and
was rcplaced by a schame for = lorpge Government—owncr! tannery cetate costing 15 million
dollars, cquipped with the latcst modern machinery, and with a total capacity 50 per
cent in cxecess of tho exicsting Jirmce. Imployment in the industry would ke halved,
existing equipment made obsclete, owncrs of present Tirms made rodundant, and the
import bill incrcased by & million dollars.

14e Fifth, small-scale industrinl units are anenablc to 2 wider distribution among
thc towns and diffcrent rcgions of =z country, Such dispcrsal strengthens thc links
with thc rest of the cconomy to a grcater cxtent than is possiblc with a few modern
isolated units in large urban centres. Further, small industries stimulate rather

than displacc the traditionzl sectors in which most of the rurcl »ecople work and will,
for thc forcseable futurce, continuc to work. In Ghaaa, ¥hc Tcchnology Consultancy
Centre at Kumaisi Univarsity rcecived a strcam of enquirice from small local soap makcers
as'to how to improvec thair production of soap from locally available vcgetablc oil in
ordcr to cnablc them to competc succcozfully with the soap manufacturced at the Lever
Bros. factory which was madec mainly from imported raw materials.

15 The Centre succceded in devcloping not only a simple plant for making better

soap from loeally available raw matcrials = at a dnaily production ratc of 2,500 1b.

of soap - but also,; owing to thc difficultics of procuring supplics of caustic soda on

a regular basis and at a2 reasonablc cost; 2 sccond unit for tho manufacture of caustic
soda. A number of both tyrcz of ~lant have now boen macde and sold to loecal cntreproneurs.

164 Onc of thc most commonly hcard objcetione to aprrorriatc or intermcdiate tcchnology
is that thc quality of the poeds produccd ie inferior. Only carnital-intensive mcthods
of production, it is argucd, carn “wovidc the degree of cuzlity control and product
prceision reouirced in interactional markets. However, it is simply not true that the
scale or suproscd scphistication of a ;roduction jproccss is directly corrclatea to the
quality of thc product, In thc smzll-scale onen jan sulphitation tcchnology for the
production of crystal whitc sugar rciurred to above, thoe cuzlity of the rroduct is
often indistinpuishabkle from that producc? by the largo=-scalc vacuum ran technology.
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17. Turther, by no mcans 211 sroductz arce destined for the export market. There may

be occasions on which an inferior cuality yroduct is better than nothing. For cxample,
in Nigcria the Intermediate Tocchnology Development Crour helped to sct up a workshop in
Zaria which is mainly involved in the zroduction of simple hospital cquipmente The
design of thc cquipmaent produccd is unqucstionably less sorhisticatoed than the imported
nocdels of instrumcnt trollcys, hospital bads, whecl chairs, pararlegic turning frames
cte. but the equipment doce do the job it is required to do, it docs not require foreipgn
currcncy or an import liccncc to obtain, it is far cheapcr than the imported equivalcent
and, probably most important of all, it cen be repaircd in Nigeria by any rcasonably
well equipped metal workshon. Therc is net much use in having a sophisticated, chromium-
rlated item of hospital ccuipment i, when it briaks down, nobody has the technical
Enow=how or spar« parts to rcpair it and it sits idle for 12 months,

18. Finally, a dcliberate policy to adopt approrriate tcchnology wherever possible will
not only encouragc the usc of loeal resourccs to mect local nceds and thercby promote
local and national self-rcliancc, but it will also stimulatc the growth of 2 national
capability for tcchnology rescarch and developments This is the dircet counter—
argument to that which says that thc naturc of technical innovations rcquires the
concentration of industrics to crcate 2 critical mass for compctitive innovations,
Small-scalc decentralized investments, it is argued, will f2il to creatc the nccessary
cnvironment to stimulatc innovations.

19. Refcrencce has a2lready been made above to the Technolopy Consultancy Centre in
Chana.. This body was sct up in January 1872 to make available to the public the
expertisc and resourccs and resourccs of the various Facultics of the Univarsity at
Kumasi and to promotc the industrial dcvelorment of Chana, and in particular by the
small-scalec indigcnous cntrieprencurs Ovar the five ycars that the Centre has been
opcrating, it has rcccived numcrous roqueste for technical assistance to improve or
developr new processcs and productse The e ample of sonis made from looxl yozotablo oil
has alrcady becen pivens Another ciample is that of the ontreprencur who sought the
help of the Centrce for the devilomment of 2 formula to manufacturc paper gluc from
cassava starch and alkali from plantain pecl - two raw matcrials which arc in abundant
supply in the locai markct. The University provided the tcchnical know-how and the
Centre built a pilot production rlant capable of producing 40 gonllons of gluc vor day.
ithin a year, the cntreprencur was suprlyiag the best part of Chana's nceds for gluc,
thercoy; casiis substantial amounts of foreifn currcney. .dditionally, the project is
providing cmprloyment to 25 rural dwcllcrs who would othorwisc be unemploycd.

5

20, So much for the "pros" and "cons" of approyriate technology for small-scalc
industrics., It is hoped that the cxamples given will convinece the scepties that there
is a strong case for aprropriatc tcchnelogy, that it is not always an uneconomic
proposition, and that much grecatcr attontion should be given to the choicc of technology
- when comeidering any development project. At the same time, howcver, it should not be
thought that small-ccalc appropriatce technology must bc uscd in all cascs and that
large-scale capital intensive 'Western' technolopics arc unacccptables 'hat is sought
is a2 mixed technology cconomy in which sone activitice will be undertalen using the
simple traditional tcchnologics, some will usc the most sophisticated large-scale
technology available, and the great mejority of activitics will usc technologics which
fall betwcen these two cxtroumcs.
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2ls It is crucial to bcar in wind the steadily increasing importance of what is called
the socio~cconomic impcrative, namcly, the nced to reduce substantially, cven if not
climinatc, uncmploymcnt., To quotc D.F, Schumacher, ".lo onc would sugpest that output
per man is uaimportant: but the primary considcration can not but be to maximize work
opportunitics for the uncmployed and underemnloyed. ZFor a poor man the chance to work
is the greatest of all ncecds and cven poorly paid and rclatively unproductive work is
better than idlcness?.

OBSTACLLES TO 4CCEFTANCE AND APFLICATION

22« If, indeed, thc caoc for aprropriate technology for cmall=scale industrics is so
ctrong, why is it that it has not bcen morc widely accepted and succcssfully applied

in the developing countrics in fifricz? Thy, for cxample, did Zambia build two largo-
ccalc modern brick factoricc uwhich frequently operate at tclow planncd capacity, and
thereforc uneconomically, when therc arc technologics availabli,; requiring far less
capital and far morc labour per unit of output, and yet which can producc bricks of
excellent cuality and at competitive prices? 'hhy has the Rural Industrial Dcvelopment
Programmc in Ilenya becn so unsuccessful in its objectives? Why hae the YUnited Reputblic
of Tanzania dccided to increasc the capacity of the cexisting largo-scale factory
producing agricultural implaucnts and also to build a new large-scalc plant to
manufacture similar products when a numbar ~f small-scale procuction units could be set
up throughcut thc country not only drawing on thc shills of cxisting blacksmithe and
metal workere and providing valuable employment, but also being able to undertake much
necded maintenance and ropairs?  hy ic this, what arc thc obstacles to the widespread
application of approprionte technology, and what might the development financc
inctitutions do about rcmoving these obstaclcs?

23s Therc arc, obviously, many reasons for this situation. In part, they are thc same
rcasonc why small-scalc industrics in goneral have proved so difficult to promotc.
However, below a few rcasons are given which arc specifically rclated to the technclogical
arcna and which arc rclevant to thc interests and rosources of the develorment financc
institutions.

"Small-scalc tcchnologies do not cxist"

24 It is often belicved that emall-scalc technologies do not exist. If they do, it

ic the acceptod wisdom that they arc cither guite archaic or that, in comparison with
large~scalc modern technologics, they arc hopelessly inefficient in economic terms,
There is some truth in thie belief but it is a much exaggerated argument. An incrcasing
number of empirical studies hzave now shown that small-scalc technologics do exist, for
cxample, in brecwing, shoe-making, textilcs, supar-processing, baking, bricke-making,

ctce and arc in beneficial usc in many developing countrics. They do not, however,

have the prestige and glamour of the modern UWestern technologics, have attracted little
attentiony and; in consequence, have been little publicized.
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25 In this conncxion, mention should be made of three jublications which have rccently
appeared and which have bteen used in the preparation of this papere The first is a
publication from the Intermcdiatc Technology Development Croup and compiled by ECA
entitled 'Economically avpropriatc tcchnologice for developing countries — An annctated
bibliography's Second, there is Garcth Jcnkins' annotated bibliography of empirical
studiecs on "Non~agricultural choicc of tcchnique'. Finally, there is a publication

from the Devclopment Centre of ORCD ccited by Nicolas Jequicr, entitled ‘'Appropriatc
tcchnology - Frotlems and promises!,

Lack of interest by rescarch. institutions

26. Therc are many instancce, it is truc, in which tcchnologics appropriatc for small-
scale industries do not exist, or, morec frequently, have not been adapted to suit local
nceds and resources. ['ention has becn madc of a number of e¢xamples of such deveclopments =
sugdr, soap, papier-maché cgg trays, and gluc — but for the most part therc is an almost
total lack of intercst by public or private rescarch institutions in devcloping countrics
in such activiticse The primary rcasons for this would appear to be that smell-scalc
technologies do not have the glamour of thce modarn tcchnologics, that they arc not
rcgarded as being as intellcctually demanding or ruwarding, and that they arc not
perccived as being so important to the country.

27. It is, howcvei, csscntial that thc intcrest of rescarch bodics in small-scalc
technologies be arouscd and that som¢ resourccs tc diverted towards research, dovelopment
and adaptation. In addition to thc Tcchnology Consultaincy Centrc at Kumasi University
in Chana mention should be madc of the ASTRA Cell at the Indian Institutec of Scicnece
ASTit4, which stands for the Application of Scicnce and Tcchnology to Rural Arcas,

was set up in the belicf not oaly that a premicr intcllectual bodv such as the Tnetitutc
of Scicncc should b mahing a contribution towards the development of tochnologics

to alleviate thce lot of thosc in thc poorcr parts of India, but also that many of thc
problcms faced are as intcllectually difficult to solve as those in the 'high'
tcchnology arenas The founder of the ASTRA Ccll, Frofcssor Reddy, has arpgued forcibly
that only the major acadcmic institutions — universitics, rcscarch institutcs, national
laboratorics, and institutes of technology = posscss the multi-disciplinary compctence
to tackle the task of devcloping appropriate tcchnologies.

Lack of funds for proving . the commercial viability of new technologics

28, Lven where instituticne havc devcloped and/or adapted tcchnologics for small-scale
industrics, therc often remains a critical stage beforc the technology will be accejted
by local entrepreneurs and they are willing to put their resources into a plant using

the new technology. What is recguired is a pilot producticn unit to test the technology
on a commcrcial seales This is exactly what the Kumasi Technology Consultancy Centre has
zet up in those few instances where it has managed to raise the funds, the aims being:

- to complete product development under production conditions

- to test the market for the product

-~ to demonstrate to entrcprencurs the viability of the new industry
- to train managers and craftsmen in the skills of the now process
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25. Another rccent cxamrle of this tyrc o1 initintive comis Zrom Indiz and & nuW [rocess
for the yroduction of Portland cement on o emall scales Tescarchers have suceceded in
developing o jroccse wharcky Portland coment can bo producesd in small batches with cvery
batch boing of the samc rcquirce high standards. {The vertieal kiln jrocess widely

uced in China and some rarts of India has the waakness 01 occasionally producing bolowe
prade cement, This has obvious dangcrs.) It is planncd to construct a rilot commorcial-
scalc production uait in the near futerc with financial ssesistance from thc World Eank.

Lack of funds for dntreprcneurs adopting uniomiliar technologice

20+ There is oftoen no lack of funds available from commercizl and develorment banks
for thc small-~scalc indigcnous wntroproncur who wishoes to set up a now busincss using
a familiar tcchnology (The 'delivery cystum' for thosc funds is often = problem but
rarcly ic therc 2 lack of funde yer sc). Therc is, howcver, ancthor arca of nced for
which funds arc often never made available and that is when an entreproencur wishes to
sct up 2 busciness using a tcchnology unfamiliar to his cnviromment but which has becn
proven in another enyironment. nn xammlce from th: Caribbean is relevant.

31l. A4 rojcct has rceantly been drawn up by the Caribbean Jevelopment Eank which

croposcs the establishment of an appropriate Technology Serviccs It is ;wroroscd that
“his Sctrvice, which will resyponed to technical wnquiries and nleo commission rescarch
on aprropriatc technologies, will licise clogely with nnother clement of the project,

aamcly a Creditc Fund which will bc cstabliched within the Eanke The objeetive of the
Jund ie to give assistance to enterpriscs which adopt unfamiliar employment—generating
technologiese The proroscd crcation of thie Fund recognizee that the adoption of such
unfamiliar tcchnologics by smzll-scalc entreprencurs ie likely to involve a greater
risk than thc use of more conventionnl technologics and that normal crcdit sources

arc unlikely to be villing to assumc such riske.

}nstitutional resistance to small-scalc technolopics

22, Ancthar powerful reason for the failurce to adont technologics appropriatce to small-

scale industrics is that thc institutional rcsistancc to small-scale crojcets within a
developing country is considerablee For cxamrle, a rccent Swedish rcport on the Small
Industrics Development Organization of the United Republic of Tanzania stated that "the
cxisting vigorous organizational sct-up for promoting big industry, i.c. the parastatals,
has long since allied itsclf with the centrzl administration, particularly the
linistrice of Financce and Planning and of Industricse Thd administration kaows and is
used to thc routincs accompanying big industry orojccts whercas the problens of small
industries are unfoamiliar. The background and training of government officiale

favours big industry".

33. Thc attitude of many sources of finaace for Zevoloiment projects is similar.

There tends te be an administrative weakacss for 1arp¢rucalc rrojccte-beeause they
require less edfort to st up 2ad fowar headaches to administer than 2 greater number
of small-secale rrojeetss. Few banke 2y rognpd to th; toechnological aspects of grojects
in thc coursc of project identification and aprraisals An wxception to this, although
not in Africa, is thc Korca Dovelozment Finance Corvoraticon which maintaine a closc
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link with the Korcs lnstitutc of Science anel Technologys The Corroration has been
rceeiving relcvant information and data from the Institutc to improve the technologieal
aspects of ite assisted projeets, (The Ascian Jevelorment Penk in Octoter 1976 issucd

a rcstrictad report entitled YAppropriate tochnclogy and its application in the
activities of the Asian Dcvelopment Eank'),

34s The govar ment burcaucracy's rocistance to small-seale tichnologics and projects
m2y be reducce by tho decentralization of national ministries and the crcation of
rcgional devalopment authoritics with 2 mcasurc of financial autonomys This has
happened, for cxample, in the Upper Volta and the United Reyublic of Tanzania. Howcever,
there is a2 des;arate shortage of expericnecd édmpetent staff for such regional bodics,
cspeeially those with any significant «xjcricncc on small-secale technologies.

S+ Onc of thc rcasons for this shortagc of staff is that thc cducational system in
the grecat majority of deviloring countrics tcnds not only to create a tias towards big
rrojeccts but also to stimulate 2 strong attraetion in any porson of ability for the
national capital or major urban areas. Lngincors and tcchnicians; thorefore, as well
as managers and administrators, pravitatc to the national ministrics, the State
corporations and thc big zrivatc companics with very few being preparced to spend time
on the technological rroblemz of small-scale industrial devclorment,

THAT Call TR DONE?

36. 'hat can be done, thereforc, about thisc obstaclcs to the application of appropriatc
technology? UYhat could btc the rolc of develorment financc institutions in Africa?
Threc sugpestions will be put forward but, bofore that, onc furthcr commont is requircd,

37. DNo form of tecchknoclogy, bo it high, low, Yostern, traditicnal, cte. ie ncutral in
its social and jclitical imgpact. So-called Weegtorn technologyv. whin apnlisd din
acvelopring countrics, hasz teaded strongly tn reinforcc the dunl socicty - on the one
hand, a rich clitc consisting of somc £ rar cunt of the jorulation who live almost
cxclusively in the urban arcas, and, on thc othei, tht rabdiining S5 “cr cent remainder,
yrincirally thc rural poor but 2lso, and inercasingly, the urban ycor. In contrast,
small-scale approyprinte technology is implicitly desipned te incercasc the productivity
and incomcs' of the rural 2nd urban roor. Uanlces, thorcfore, therc is political
commitment at the highest levels of Covernment to tring about a morc cgalitarian society,
then thorce will be inadequate support for the concept of ayprorrintc technology and, in
conscquence, littlce will be achicved in trying to sromotc¢ ite application,

38. Assuming, howcver, that thore is the necessary political commitmont, three mcasurcs
can bc takon:

Establishment of national appropriatec technolosy capability

36« Developmuent finance institutione could give valuakle support to the establishment
of some form of national appropriatc technology capatility. Such a capability, which
need not be yet another new institution, would have responsitility for the following
functions, cithor direcctly itsclf, or indircetly through cxisting organizations:
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Information/communication

— the oceration of a tocchinical caquiry service to resyoad to roqucsts
for information about appropriatc tcchnologicss

- the active secarch for possiblce appropriatc technological solutions to
meet identified vroblems and opportunitics;

- piving advicc to national ministrics, for cxam;lc thosc of Planning
and Industrics, on the choiece of techaologics available for carrying
out svccificd policy objectives, for cxamilc making bricks or coment,
and zssisting in thce cvaluation of the altourmativess and

- assistance in promoting thc wholc concept of appropriatc tcchnology by
organizing worksho. s, scminars, ctces by rublishing information about
relevant technologies, and by cutting interested parties in contact with
nmational appronriate tcchnology capabilitice in othcer countricse

Technology devclopment

- commissioning rcscarch and devclomment of ncw appropriatc technolopics
to mect identificd nedds; and

- commissioning thc adaptation of uxisting tcchaclogics to suit diffcrent
environmentse

Technology application

~ ficld testing now or adaptod technolopics and, if nccessary, cstablishing
pilot commercial-scalc production units; and

- piving technical assistancc to projoccts in the ficlde

4Ce Obviously no single organization will have the resourccs or comnctence to carry
cut all the above functionse Thus = nationnl appropriatc tcchnolopy capability would
be esscntially a catalytic or co-ordinating body stimulating other organizations to
undertake many of thc a2bove activiticse.

4le inerec already cxists o numbcr of such appropriatc tcchnolopy capabilitics in
various dcvcloring countricse Reference has alrecady been madc to the Tcochnology
Consultancy Centrc at lumasi University in Ghana but thuarc is also a similar body
which has rccently beecn set up in Zambia, thce Technology Devclorment and Advisory Unit
at the Univarsity in Lusakae /. proposal for thc cstablishment of an Appropriatc
Technology Centrc in Botswana is well advanccd, te be sct up as a joint venturc by the
ldnistrics of Finance and Planning, Commcrce and Industry, and Agriculturc, and by thc
Botswana Devclopment Corporation and the Datswana Uaterrriscs Development Unite In
hsia, thare arc units in India, Fakistan, Bangladcsh and Sri Lanka to mcntion but four
countricse Similarly, in latin America, there arc appropriatc tcchnology bodics, onc
being the Unit on Appropriate Technology formed by SElL, thc Colombian Geovernment's
national training organizations Again, in the Caribbean there is the progosal to sct
up an Appropriate Technology Service in the Caribbean Development Bank refcrrced to aboves

L2, llone of these organizations carry out cxactly thc samc functions and there are also
great variations in where they are located institutionallye Theare scem to be four
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main roseitilitico: withis a University; 28 a scetion in the Tlanning Finistry; as
rart of onc of thc governmont bodice charged with rromoting small-scale industrics;
and in a develomment bank, Obvicugly, in cach country, the institutional location
will be unique but in the abscnec of such 2 technology capability, development finance
institutions could play an invaluablu role by offcring to sct up such units, at lcast
initially,

Funds for rescarch, dcvclopment, ada;tation and tcsting of approprionte technologics

L3, From what has alrcady becn said, it ie clear funds will be required for: the
research and develormeat of new technolopics; the adartation of existing tcchnologiess
and thc cstablishment of pilot production unite for commercial-scale testings To all
thesc, development finance iastitutions could makc a financizl contribution, and
esyceially, perhaps, to the last. If 2 national appropriatc technology carability
existcd, then such funds could te channellcd through that organization. If not, then
they could bc dirceted to cxisting intcrested bodics, rossibly the government ageney
charged with promoting small=secalc industrics.

Appropriate technologsy in education

LL, 4is mentioncd, the curricula and coursc matcrizl in tcchnical collepes and
universitics tends to oricnitate students towards the large-scalce ;roject, towards hig:.
modcrn tcchnology and towards the whitc collar job in the metropolitan arcas. It is
important that thc mojority of students, cspeceially cinginecrs and econcmists, should we
taught zbout thc conce:t of appropriatc teechiolopv. and the mador »olc 1€ Zan flay in
duvelorment.  seicntists should bz ghown that the develspment of ncw appropriate
tcchiologics often requires at lcast as much, if not morc, intcllcciual competencc

as do the tecchnologice for larze-scalce projcets. Further; students nced to be taught
how to maite the choice betwean alternative technologics, not on thce basis of narrow
privatc profit but rathur taking into account the wider social, cnvironmental and
political factors.

45« If such teching is to be uadcrtakin, course material will have to be prepared

and lceturcrs found who arc compctent to presont it, poscitly specialist personncl

who might run short courscs or give a series of lccturces, It is doubtf{ul whether
development finance - institutions could be persuadcd to jrovide funds for the preparati-n
of such coursc matoarial or for such leccturers, btut they might be persuaded to provide
limited funds for writing up specific casc studics, IDxjericnce shows that therc arc,

on the onc hand, numcrous cascs ci small-scalc tcchnologies in successful operation but
about which littlc isc known or jublicized, and, on the other, university students who
arc looking for uscful worii to do during their long vacations

4€. Would it not be poscible to arrange for theco students to be provided with the very
limited funds recguircd — for local travel and subcistencce — and for them to investigatc
and subsecquently write vy, according to an agreed format, such casc studies as could be
identificed in their own countries? Such an cxercise would be a valuable experience
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for cithar onc student working on his cun or perhaps two studints oparating as a pair
J(OHL cngincoer and onc Lconomi:t) and of great intcrcst o small-scelc industry dovcelopment
agenecics clscwhere in Africas

%.7. In conclusion, many of thc obstaclcs to thc acceptancc and application of small-

scale appropriatc technologpics can be rcduced by the sctting up of somc form of naticnal
appropriatc tcchnology capability in cvery devcloping countrys This may scoa like

massive duplication but thi fact iz that, in tho great majority of situations, technologics
have to bc clescly tailored to mcct the unicuc necds znd rescurc s of that sitvation

and this is best achicved by a national body. Uevelorment financce institutions can

clcarly play a major role in the establishment of such capabilivics cithor by crarcising
thc undoubted influcncc such instituticns have, or by providing funds in thce dircctions
suggested, or by providiang 2 kase for these capabilitice within the institutions
themselves.





