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INTRODUCTTON

1. The first meeting of the Consultative Group on Appropriate Industrial
Technology was held in Vienna, Austria, from 14 te 16 November 1977. The
list of participants is -~atained in annex I. The list of documents

circulated at the meeting appearc in annex I[.

2. The Second General Conference of the United Nuxtions Industrial Development
Organization (UNIDO) 4elc at Lima, Peru, in March 1975, adopted a resolution
(ID,/CONF.3 /Res.2) on the selection of appropriate industrial technology, and
requested the Executive Director of UNIDO to prepare a co-operative programme
of action to promote the creation, transfer and use of appropriate industrial
technology for developing countries. An initial report outlining a programme
of action on appropriate industrial technology (ID/B/183) was submitted by
the Executive Director to the Industrial Development Board (IDB) of UNIDO in
April 1977. The first meeting of the Consultative Group is a follow=up of the
Cecinion taken by the IDB on the report (IDN/F/Dec. IV(XI)). Apart from
periodic meetings of this Croup, UNIDO also plans to initiate necessary action
‘or monitoring develupments in the field.

3. On behalf of Dr. Abd~Fl Rahman Khane, the Executive Director of UNIDO,
G.P. Veliky, Director of the Industrial Operations Division, UNIDO, welcomed
the parti:ipante and delivered :he opening statement. Dr. Khane stressed
that the concept of appropriate technology wa: a means and not an end in
itself, and that policies and programmes that had been initiated covering

various aspects of appropriate industrial technology should be integrated into
overall industrial strategy and development programmes. Tn order to gain

& practical and meaningful view of the concep’ of appropriate technology,

and to wark out equally practical and meaningful programmes of action, it

would be necessary to focus attention on baric industrial development strategieu
and derive from them the appropriate technology path that should be undertaken.
The industrial development strategies zenerally followed in the developing
countries so far no doubt indicated a substantial growth of industrial production
in several developing countries, hut at the same time the Lenefits of such
industrial growth had not been sufficiently widespread. One of Lhe reasons

for this was that the present paitern of technology flow wac inadequate to
ensure the broadly based industrialization that it would be desirable to
achieve, It was therefore necessary to be clear first about the industrial
development sirategy before an appropriate technology strategy could be defined.




4. {n the l1ra Declara*ion and rlan of Action nod only had a quantitative
target reen estavlishel for inducirial production, but qualitative aspects

of industrial growih had al -> “een otrruced. The essential elements were
greater fulfilmert of basic ocio-e~onom - needs, maximum « velopment of human
resources and sreator rocial justice uhrough more equitable income dis-
tribution. “onsequen‘ly, it wac imperative to review the structure of
industrial growth and the corresponding pattern of technology flows and

developmern! .

5. In crier to fullil basic need~ and to provide basic products in certain
sectors of industry aldvanced oy imnrowved technology wao clearly necessary, A situe
ation could not oe envisaged in which dynamic influence of modern industry

would no longer be available for inductrial growth and development in general.

But an examination of basic aims of industrial development had revealed that

there had to be greeter decentralization of industry and a reorientation of the
structure of production. Industrial prowth as a whole chould be more broadly
based and rural arcas should get more attention, not only as consumers of

products lut also ac producers. Tt was therefore necensary to consider the

role and implication of industrial decentralization, While industrial
decentralization was currently regarded as an uncillary pursuit, it should
become an integral and vital element in the stratesy for industral growth.
The concept of appropriate technology could be channelled into the
mainstream of industrial development ctrategy principally as a critical
slement in this rroceus instead of its b tngr viewed as a worthwhile but

somewhat peripheral activiuiy.

6 As part of “he implementation of the programme of action, Dr. Khane stated,

UNIDD would ba convening an international conference in November 1978, which
would be called the International Forum for Appropriate [ndustrial Technology .
Such a conference was intended Lo establish cloce ant direct links among
official and mon~official institutions and individuals involved in the
practice and application of technology. While the Forum would promote
greater co-operation in this field, the deliberations of the Consultative
Group would highlight the conceptual aspects and implicatioms of appropriate
technology within the framework of a comprehensive industrial strategy. It
was intended to convene the (onmultalivc Group periodically and for this
purpose to draw upon as wide an .xperlice relating to development as
possible,

Te  The membars of the Group designited .3, Gouri, Damty Director of the

Industrial Operztionr Diviciom, au Chairm. of She raebing.




Yoo DOW D L UTRATLGY FOK LWDUSTRIAL GROWTH AND

APPLGTRTATE TRCINOLO Y

Y

K e cleliber tion of the Concultative Group centred largely on the
vackround paper circa.aan by the UNIWO se.ret.riati untitled "Towards a
otrategy for inlustrial srowth and aprropriate technolopgy" (ID/WG.264/‘|).

(oncept of appropriute technolopy

9. The term "appropriate tnchnology" as discussed by the Consultative Group
aad used in thio report is broadly defired as technology that contributes the
mo-t to the ecoromic and wocial objectivec of developmeat. In general, three
sets of factors may be ron-idered in determining whether a technology is
appropriate, namely, development goals, recource endowmenta and conditions of
application (ID/B/188, rage 4). ‘The Group viewed appropriate industrial
technology as & derivative of an indus‘rial £rowth strategy encompassing the
abeve sets of factors. 1l wac recognized that the covcept was dynamic.
Appropriate industrial technology should not necessarily be conceived as
labour-intensive or related only to small-scale production. Depending on con-

ditions, it could well be capital-intencive, sophisticated and used for
large-scale production.

Inmstrial groyth pattern in Aevelopineg countries

10, The Consultative Group held tha vicy that the existing industrial growth
pattern in moc!, developing countries posed issues of considerable concern.
With the growing accur:1-1icy of foreign debts 14 ~~ntinued dependence on
foreign technolory, rapital Foolds and technical services, most developing
countries hiad not heen able to meet the rapidly increasing pressure of
population growth, unemployment ond illitoracy. At the same time there was
a world-wide depletion of resousces. Viewed historically, the problems of
technology transfer rersived in sguence the same as they were several deoades
azo, when some of the developing countries attempted to "westernize" and
"modernize". Such attempts had resulted geaerally in an inability to control
the accumulation of foreign debts and 4o build up sufficient indigenous
technological capacity.

11+ The developed countries, or the other hand, controlled the finance and
technology needed by the developing countries as well as the acoess of the
products of such countries to their markets, Furthermore, their techmologies
were developed on the busis of conciderations that were not always relevant

to the situation in developing countries, such an high consumption, potential
military application etc,

1
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<o It was recogmized that the pitiern or growih in the iieveloping countries

~ould not simply imitate that of the deveioped countoies, ‘mphascis needed to
te placed on long-term MEABITE: un'y v paryicular, on oiaration and the
development of human resources. Political commitments were nzeded on the part
of Governments., ‘The ieveloping couniries could tenefit sonsiderably through
collective self-reliance and filobal co-operation. Maltilateral aid, in

particular from the United Naticns, could be an important means of helping
the developings countries.

13, The Consultative Group noted that there was growing disenchantment in
ceveral developing countries with the present patiern of industrial growth and
of development in general. While the results in terms of sectoral industrial
growth had been quite significant iy many developing countries and had
resulted in the emergerce of an expanding modern industrial sector, based on
the structural pattern of industrialized ecomomies, the total imoact of
industrialization and technology inflow had fallen considerabliy short of the
5ocio-economic needs in most of these countries. The aconomic benefitsg of
industrial progress had not seeped down to the Poorer segments in these
countries, which resided mostly in rural areas and which had remained largely
unaffected by indusirigl development which had been concentrated largely in
urban areas. Industrial growth based on traditional western production and
cansumption patterns had nct been oriented to meet the legitimate needs and
aspirations of the larger rural comminity in these countries in terms of
employment, income and basic socio-economic needs. Poverty and unemployment
had, in fact, become intensified, both in rural areas and in the urban sector.
Income disparities had tended to grow, instead or being reduced as they should
a8 an essential facet of the 1evelopmant process. Abov» all, ~ertain basic
needs of the community remained unful filled, Creating and accentuating a

critical dichotomy in the development procecs.

T4e It was agreed that industrializaiion had a prriicularly significant

role to play in the amelioraticn of poverty and unemployment. It could
provide a dynamir potive force whose efferts should extend considerably
beyond the industrial seclor, Tndusteial develcpment should be viewed as the
means noi only of producing a large varieiy of poods and services, but also
of providing adequate employment, opportunities, rreater income generation and
distribution for the poorer section, and improvement in the conditions of

life for the larger communiiy in these countries,




T in sich = rontex! v the soale of nlugtrind arowthy as lhose of overall
development, mizt in e fulfilling: basic sorio-economic nreds, eradicating
poverty, achievine rreqler zocial Jugtice throuph more equiltable income
distribution, e surin,- aaximo developn.nt of human resou: ‘esy and encouraging
celfwre! innt nnd Farts ipatory development., Theue acpects were complemeniary
to one ancther and to the overal? aim of extending the benefits of industriali-
zation in term: of peneration of income and employmen! and of the development
of the human rcsource. or as wide a slrala of society u3 possible. 'The
Conmultalive ‘iroup considered thal +heore would be no basic contradiction
between Lhe fulfilmeni of basic needs and the targets of quantitative
industrial growth envi ~aged by the Lima Declaration und "lan of Action,

It would, however, be neceosary to work lLowards some resiructuring of future
industrial growth, in particnlar, through preater decentralization and
dispercal of industry,

16, 'The ‘onsultative firoup recogniced the preat divercity among developing
countries in Lheir stace of development and in their natural and human

resources., While il wao thercfore impracticable tc¢ adopt a uniform model of

industrial growth for .11 d veloriag countrien, o patlern of industrial growth
nonded Lo be coneeived aloe utih Apaapriabe lineo of secihnological develupmont

Lhat condd be adapted Lo dhe speeil’ie necds of individual countrico,

The role o' the modern and decentral ized vectors

7. The Group ¢idorced -he view sugres adoin the baper pr- dented by the

UNIDO secretariat (11:4i,264 1) that, to ensure more broad-tased industrial

rcrowth, it wau necessary to develop a rapidily srowings modern industrial

sector vide by side wilh a sound and efficien' docen'ralized sector, 0On the
one hand, the moiern ..iop i developing courdries msg continue to receive
major impetug through the alloeation of recources for Lhe minufacture of
productc that must necessarily be produced in tLhe laree-seale seclor and that
would provide basie broduction input: for 1he internal market and productuy for
exports. On the other hand, a wide range of ~30ds and tervices could be
produced Ly a decentr:iized industrial sector, which shouls be extended as far
as practircable in the rural areas and in which the mang Pacturings procegs
would be dirertly reluted to meeling the basic wocio=economic needs of' the
rural and semi-urban communi byo T4 wa imperative, however, that close links
be ensured belween the modern and the decentralized sectors, and Lhat these

be viewed ags evsential parts of an integrated industrial growih process,




g [t was noted that such tuality only refiected the real conditions and

neei: of developing countries, llevelopment 14celf wac a decentralized process.,
kven in most developed coantries, there were two broadly identifiable sectors
of this type. The dividing iine beiween -Le “wo was often thin and one

could talk even of three sectors, such az the modern rector, the decentralized
sector and the rural gector, and of a plurality of ~echnologies applied in

each country. What was essential, however, was that industrial growth patterns
of developing countries should not continue to be confined to small enclaves

of industrial concentration, located in increasingly industrialized urban
centres and having only limitea relevance for the large rural community in

these countries.

e The application of appropriate technology should not be viewed as confined
to the decentralized sector alone, since such processes and technologies were
relevant to all sectors of the economy. Similarly, the fulfilment of basic
socio-economic needs wats not the tacsk of the deceniralized sector alone.

To fulfil such needs it might be necessary to manufacture a number of
commodities in the modern sector. A+ the same time, several products relevant
to basic needs could be manufactured in the decentralized sector. These
included food products, agricultural items, agro-industries, agricultural
implements, pesticides and mixed fertilizers, building materials, bharmaceuticals,
and a wide range of consumer items, such as clothing, shoes and household

goods apart from maintenance and repair of arricultural transport and

irrigation equipment.

2?0s The fonsultative firoup emphasized the importance of effective linkases
between the decentralized and the modern 3sectors. Such ~inkazes could take
several forms. Certain products directly related to rural consumer needs or
for agricultural processes and operations, and lending themcelves to production
on a relatively cmall gcale, could be located outzide the principal urban
centres and, as far as Practicable, ir close proximity to centres of consumption
in the rural areas. Tor certain products, the finishing operations could be
located in rural areas, while the principal inputs such ag steel, aluminium,
chemicals and fertilizers could be produced through large-scale units located
on the busiz of purely economic and technological considerations. For

assembly products, ancillary units could ve located i1n rural or semi-urban
areas and be closely linked with the final assembly units, which could ensure
supply of basic inputc and expertise, ‘here could thus be linkages in terms

of inputs, markets and technology. Such linkages could be more easily




reentified on a centaral s ., T ot ctudy sach cectoral linkages in

-

Crewter depthy T public eeter (913 a0 oo nelp un the provicion of such

Sinkages, for example in the manstriobion industry.,

Yi. The Group consideredy, in thig onnection, the miestiorn, of Lhe efficiency

of decentralized production, .o that the res:liant roods and services could

be available at compelilive prines. 'The axtent Lo which such decentraliged
pProduction shou!d meet. the rriteria of efficiency would vary, depending,

inter alia, on the exient io which ihe demznd [or sny particular commodity

vwas met from large-srale enlerprises, on the dislribution system for products,
trth of the modern and decentral.zod gectors, and on the extent of the difference
in product designs and related aspect: between urhan and rural concumption,

I certain cases, markeLs Cor Lhe products of the modern and decentralized
cectors could be non~-comreline., it would be inappsopriate to underestimate E
“he efficiency of the decentralized sector; in any case, low efficiency should
te corrected wherever it existed, In the decentralized cector, this might
nececsitate improvement of production techniques and increasing the availa-
bility of viable alternative technolomies coupled with appropriate government
policies. 1a fact, a comprehensive programme of incentives for such

decentralization, including financial acsistance, provision of infrastructure

facilities, oupply of raw material s, equipwent and expert (uidance, would be
necesdary as an inte;ra‘ed package. "“hig package chould be adequately
wipported by appropriate policy meatures, o that Lhe produrtion and marketing
of groods and service: through such induslirial units could be efficient,

2% It was also recognized, however, that the conecept of economic efficiency,

ocerbain cates or Cor aoaopi g o bimey might have  to be subordinated to
basic social objectives such as rreater employment and beiter income
diztribution, "The Infunteindustry ar,mmon. coald, with Justification, be
applied to the decentral e meclor,  Bosides, urion indusiry itself received
hidden subcidies in terme of Lelver nocess bo finance, foreisn exchange ctc,
"here were alic the couts of urban comrlomepration to consider such as urban

housing, amenities, lransportalica and ihe like,

.

23 A related and important aspert wne the question of purchasing power.
"he sound functioning of the decenlralized sector wou'ld depend, in many
©asedy on the availability of pural rurchasing power, In certain countries,
cven the implements proditeed bty intermediale bechnology were found to be

heyond the reach of the rurai populalion. Thic in turn pointed to the need




for srerea - he noone OV Tae raral popddation Lhreough agricul tural

tevelopmen' a0 i allled “hiviiieo,

e @uertion: of pupa, pir-hacane power an i purgd consunption also brought
no fosus the nead fap dessening produe: o appropriste to local conditions,
No Stratecsy far ihe derentralined ector coild overlook thig aupect,

The ditsemina'ion of tnformstion Ly the niductpriag Technelogrical Information
Rank (INTTH) op UNT1O, for shitanee, shouid inelude not only information on
alternative technolomie: na!l o lgo on alternative product designs, Besides,
in the repulation of indistrial production or of imported technolosies by

the Novermnents of develupin:- countries, attienlion needed to be siven ag much

to product desions as Lo Lhe “echnologies themsel ves,

o

“1e lxperience aluo showed thal the encouraprement of the decentralized

sector could often resull in conflictg belween froups within the Society

for example, the encourarement of rural indusiries might conflict with the
interect of large-scale producers. In any strategy for decentralied industrial
Frowth, attenlion should be paid to the »cuolution of such conflictg,

P00 T wag noled, however, Lhat efforts at rural industrialization had

not always been successful,  ‘here wag therefore need for o further examination
of the effective linkages betwcen the modern and the decentralized sectors,

In view of the fgreat pocuibilities offere Ly Lhe decentra’iged sector, there
might well be a case for ulructural and policy chanpres such ao the reservation

of certain producty for manutaclure in swal ) seale and vn Lhe decentralized
sector,

Approprisie techmolory ani the reorientiation of indus

Sirial u raleny

?Te The Consultative iroup considered the role of technology in relation to
a reoriented stratesy for industrial growlh. n the First place it was
congidered esicntial that developine countries chould not ont them:elves off
from the main:tiream of technolopical development. , They should have access io
the latest achievements in technologry and should be enabled to compete ap
equal partners in the exporl markets. They shouli e able to select
technologies rrom the immence range of technolopies availabie in the world,
It should also Le borne in mind thal lechnoloyy waus beiwr wpplied in the
developing countries in circumatances dilferent 'rom Lhoge that oblained at

the time of the industrialization of the developed countrieu.,
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ve recognine: that the developing zountriec would continue

‘0 rely on ke ampor:t of technolo-ieu from the developed countries for some
periot of time in ceveral producsion certors. There was also a £laring
dicparity in ‘he extent to which X and D hai been uniertaken by the develoved
and developins Luniries. “'he barsaini..g capacity of the leveloping countries
was very weak and they were unequal partners in technology trade. Their
Capacity for the commercialization of domectic research was quite inadequate,
'hey were also deficient in the tecanological services needed for the
arpiication of ~techrolories, “he tendency to acquire lnappropriate products
and technolories nad continued in zeveral developing countries, The costs of
adaptation might oe neavy in certain cases and might not be in others, but
sufficient efforts 4t aiaptation had not so far been made.l/ﬁhe patterns of
demand for te~hnologries in the developing countries were based on the patterns
¢f consumption which had ceen borrowed from the West. One of the Primary
tacks in any new effort -o promote the technological development of developing
countries should bLe to Plan consumption and to design products accordingly.
-he aprlication of vechnolopy shouid rnot be viewed as an isolated exercise
since it occurred ac part of the establishment or expansion of an industrial
enterprise, Relate.l factors, such ag skills, management and capital, also

kal to be taken into account in working out techrnolo ical strategries,
) g ts

Pl

2Js  'he financial 15pects of technology transfer were also stressed ty the
lonsultative froup. Such cocteo inecladed not orly the payments for patents,
licences and trade Tarks, charres for tech ical know-how, repatriated profitg
etc., bul also r9ztg ariscing from over-rricing of equipmen: and intermediate
products, payments .inder railonal technical azslstance agreenents and
individual employment contracts with foreign expa‘riates. These cozts were
expected to increace significantly in the future for the developing countries,
Tt wac sugrested that ‘he industirialization process in developing countries,
which invoived transfer of technoiozical hardware and granting concessiong to
or estallishing joint ventu, ew With transnational firms, had ccatributed +o the
accumulation of foreign debts, he protlem was further compoulded by a
reverse transfer of technolory or ovrain drain. Larga-sized projects also hag
ar inflationary impant on the Lotal economy of cer‘airn countries owing to the
ihadequate local supply of oullding ma.erials, transportiation facilities and
SE—

17 'he Consultative firoup appreriated in this context the presentation made
T by Johan van den frink, Lirecior of the Philips Pilot Plant, Utrecht,

the Netherlands, on the practical approach of hig company to appropriate
technology and ‘he work done in “hig rerrard by the company's pilot plant.
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v ller manpewer. hoc led 1o o heavy ann.al racte of inflation and

oot rron o f internnl waoe, rent and price stracliures.

« w'erna’ionail co-oreration in development w:ivistance had operated in
P oA ramner thot fipance (or o indusiriacirzation and related infrastructure
wac canly avarlasle Lo by cnmplex technolopical packases while finance was
Sk v anscphi.oueated, umall-cired, but yet vital projects and for the
improvement of existing indusirial or agric.ltural activities. Several factors
‘e luhing the rra - tice of Lyins aid had contribuled to this situation. In
witition, the trend was evident that developimg countries were being obliged
bt repray debto on shorter and chorter maturities and at increasing costs,

4. 0,

walloar cuehoaoconbext that Yo queshion of reorient ing the tochnology to
fastoa rorientad paliera of induetrial erowth had to be viewed. Wor the modern
irvinatrial seclor in develop e owtrien, whare by and larse imported technology
would neonocded wb et i the chort ray, techino logieal choice should be ex-
Erndeat an Lo wws postible and o sieniUicant meanure ol selectivity should be introe
durceds While duevelopier comntries masb onoure bhe alequate inflow of appropriate
techniques and processes, it was equally necessary that the inflow of foreipgn
technology should take place in identitied sector:s of growth, that it should

be appropriate Lo local condition: nd tartor endowments, consiitent with

and complementary Lo domestic Lechaologien! development, and made available

on accepiarle terms and condition. .

Py

e The technological needr of uny ~ppropriate lerhnology for the decentra-
lired sector cou.d differ viFnifieantly irom those of the modern sector.,

Not only would the production .:~ale: be 1ifferent and unit investment outlays
considerably reduced, but much precler 1ijustment would be required to local
faclor situations, ineluding human skills. Technulogries for the decentralized
nector would need to be syctematical ly identified from among the existing
technolopies and new Lechnolosies mishl need Lo be develuped where necessary.

5%« Such considerations periaining Lo a reorientation of technology had
implications for technology policies and called for a frech approach to the
questiion of development of indigenous technological capabilities of human

recource:s,




3 The Comziluative Srelr cittooie . tTac, 10 wied of e wida variation im

factor endownents and leve' - Af wveLopae st weoiy dovelopine couniries, it
would not be print:icahle ¢ arer vitn e vac ton all veloping countries.
The startinge point of any examigation of policienr ould be to pose the
question why ievelopings countries were not Wsine aonsopriate industrial
*echnoloy/v,

$5¢  Fxperienve 10 far showed that develoring couniries had sometimes
adopted inzppropriate policies whi~h had resulted in the adoption of
inappropriate technologies. On the other hand, it had also been found that
where special incentives had been given by developing countries, these had
not necessarily led to the adoption of appropriate technology., What would
appear to be needed war a package of measures that would encompass such
matters as correction of factor price distortions, physical comtrols,

decentralized industry, incentives and extension services.

36, So far as the enterprises were concerned they thousht and planned ca
a short-term basitc. Hence, in a package ol measurec to be taken, a balance
had to be struck between short- and long~term measures, the short-term
measures focusing on the action to be talen by the enterprices and the
long-term measures concentrating on btuildir~ up ~r1llu and capabilities in
the country.

37. In working out these ..asure: 1%t tlemll e Lotue in mied that the
question could often he anec A% wiv o ard Shaiac; A of effecting structural
changec in the industrial pattern. W~ ¢ o nle, the rocervation of certain
industries for the small-scul  © =1 ;a1 - 4 112211 ensure that
technology more or less apprapriat. "o Cavr Jupiny ~ountiies would be adopted

in those sectors. Tt would also enable the crowtls of the deceniralised sector.

38, A policy for the selection, guicition ard adaptation of imported
technology, including exercigcing a degoce of welectivity in this process,
needed to be developed by moct levnlopins countriec. T4 wao equally necessary
to emphasize the horizontal transfer of technolosies within each country.
This would in turn require the improv ment of exisling tuchnolopies, in
particular the traditional one:;. An acuezcment of Lhe cvperience in the use

of such technologies would also be ne..ea for thisz purpose.,




v, he applicarion o oappropriste Cochno!l ey anolevelopine countries
warran'+ i an enlorecoent of the leshw oo 1 oplions available to them.
"f1. o would entatl oA o cematis cear choand clentification of existing technolo-
e cuitarie Lo teveloping countries an che development « © new technolopies.
woii'l he nece  are o mustip:v the U oand U oefforts of the developing
cannlries st oantly, b oand B owos andertinanced in developing countrieu.
I'olvtay actions were necled in this reapect which would inclnde not only the
davelapment of resear b but alwso it. commercralization,  In other words, a

prlicy wao neededt for ;udipenous technolosical development,

indigenois technolorical developnent

A0, Attempts at technolorical development by the developing countries should

in the view of the Concultative Grour be based on the recogrnition that
technoloyy was a reusource that had Lo ve developed and utilised like any other
resource, YViewed in thic way, Sechnology could te Lhe spearhead of development,
attracting matching recources such ac labour and capital. Such a view wau
different from the traditional approach Lhal technolopy merely needed to be
rombined with capital and labour.

Ale Related to the con-ept of technoloyy as o revource, the development of
human capabilities became a significant clement in any basic longr-term
stratepy for indicenons technologics) gevelopmenlt. 'The traditional approach
was to adjust technoloyy and capital Lc the relalively low level of gkillwe in
developing countries. 'fhis approach couid be chanesed i the skillc were

upgraded.

47, Consequently, the tonsultative “roup placed heavy emphasis on the
development of human recources and shillw which would necescilate long-term
progsrammes of a comprehensive nature rancin: {'rom the provision of sound
educational facilitieuv and the reorientation of curricula to vorational
training, the creation of specialized cadreus of technicians, scientivto and
manarers and specific training related to the seleclion, acquisition, adaptation
and development of technology. ©uch prorrammes cshould, in addition, take note
of ihe requiremenls of the decentralired seclor and of the need for engagins

women in houuseholds in productive work.

43+ The human being was indeed the centre of the innovation procesu,
Fxperience had shown thal innovationu oflen uprans from groups of individuals,

working closely torelther and developings ukillu and experience in a upecialized

area.




o Avart Urom otne teveloprent ot niman regoures, the provlem of technological
icvelOrTent oY To*h tne mogern and Jecen‘ralized sectors needed to be tackled
CTo4 UoTprehencive asii, lerintdns witl an asZessnent of techuological needs
Ans proveeding ' thne creaticn of the nececsary ‘echnclogical infrastructure
N Ainglititional me~hanicsms, in order thut technological onjectives could be
wiejaately fulfilled in accordance with a well-definec technology plan,

e essential ingredients of such 1z vechnalogy plan should comprise:

vy Tne Laect Uioesian G rslogical et ara cijentives;

Le) lhe drveldopmens of an adeguat. tuihrolugical infeactructure, include
nelowoonpronoaoiy rformation cyolan, and of tcchaolegical service capadi lity
Vo Li N LAt RALYOWIT S

A

Vel The creat on of institutiond mechanisms for the o valuation, selection
v aasteon of tonune fopty conciderca most appropriate in a given set of

LMW Lance g

(i) The esvablishrment andg devielopnent of apprmoriate institutional
methariehs Tor nonitoring oo iwpact, absorptior und witaptation of various
PTOCCRSCS ARG wechELfans

(%) Tne grcwth of R ans D activisies in Significant industrial sectors
it o sl drurastraciurel fialas, sucn as cnorgy, closely liiked with jne
aurrial oachivivion

(£) The actin.cion or folcsaes aad guide lires 52 be app” ied tnrough
fizal or resilibory lnetrwivn iy 50 GHCOWIWOY 111l 0r. 48 tesnncelogicul deve lopment
Lt Oroin srow ssas and techniques

Al b are bhe owilgaate Tiog e ANEPOTE L W

te eritical ang prioriiyv settors,

These aspects were closel) interlinked, and it would only be through an
integrated approact covering these issues that the development of technological
capabilities for the selection, requisition, adaptation and absorption of

appropriate technology could he effectively achieved in developing countries.

4e 1t was noted in ihis connection that inaderquate technological services
were a major constraint in most developing countries and needed as much, if
not more, attention a:s the development of new technologies, Such services
ranged from macro-level industrial planning to micro-level project identifica-
tion, feasibility studies, plant specifications, detailed engineering designs,
civil constructions and machinery installation, and the commissioning, start-up
and operations of plants. Tre most significant gap, even in fairly
industrialized developing countries, was in detailed engineering and designing
and sectoral consultancy services through nationally owned units. This made
the disageregation of imported technology packages extremely difficult and
created a critical infrastructure lack, thus resulting in undue dependence on

fereign design and engineering services with their consequential impact on the




SNSRI ' SEARES S AU TS SUUURS SN o SR E SRR TN ‘. he oomirenents of capitad
oL aRS eTiLyTen gt on L coecient Y oant Lperalosas an! manaremnent.,

aotna Yepger 3 owe e el CHA AT in oonoul rane ¥ oservices were

cuen MOTe marke . An: exLanacl o a4 the entire rangre of services indicated

N, Wpooan et e capanilit oes el te e dentiined ountry wide and
v “ratoaroand peolorats o, on owach o anonomy,

e AN APPTOpraate e haulor was ol oo s tod tor Lk evaluatton and
oerlicn of te knolooy i various nre i Lo wectors and for ihe nepotiation
avcwivition o celeated Lachanor op odiable Yerms and conditions,

ne celection and »5. i tion 0 techn togy had hitherto been left larpely to
Phe anitaative Hf snuiichend antorprices, Yawwh in veveral steveluping:
coantries natlona s romcoatory rool dblons were s cocio i e red=chook functions
O eTsase Lt oot v e sl bl oo iud L pro i stong in avour of
technolomy Jicencor. Lnouin Lo reluced o tar as possible. The Group stiressed
the need tor eni .ucoe lhe capabilitica of enterprices an well as of

eovernment officials 1p the uerotiation and acquiaition ot Lechnology.

Work of other aniternszi.oonnl oipanizz’ions

e

4/s The Conzultative froup took noie of thae work done by the [ntermational
Labour Organisation fll.--,':‘u, United Nations Coulerence on 'rade znd Development
(iW37ADY and lnited Nations Environment D'rogramme () in the Pield of

tranafer of technology.

”

1« It was observeld thal the lacic Needs Utratesy that evolved out of the
World Fmployment “onterence of L) in 1975 contained a numt r of implications
for approrriate itechnolopy. Aw a contriuvuation Lo Lhe reappraisal of
prevailing technological policies, the World Imployment P'rorramme of ILO had
sought to provide planners, policy makers and inveslors with objective, factual
data on which to Lase an independent assessmen.. !t had undertaken a seriec
of utudies on several ecoromic sectors and rroups of prodicets and services,

"he 1nvestigations had teen carried out mainly .n developins coantries.
Particular emphaszis had ‘been plated on estimates of the effects of alternative
technologies on employment and income diastribation in actual operating

conditions without neglecting the aspects of economic ef'ficiency.

4%e Tt wac noted that MPA™Y was egraed 1N LWo main ares s of work v lad nge
to the appropriate choice of technolosy, Une area was the restructuring of
the existing legal and juridical envirunment fur -he transfer of technolopy

involving two interrelated 1scirgy namely the revision «f industrial property




et the et Ghrent of aocote of condus b oon transtrer of ‘technologsy,

neocther area of were who the slrengthenins of the tachnologeical capacity of
"vé develeping countrier,  An advisory cervice on trancter of technology had
teen oo tahliched :n "7 A7, In addition, sectoral studies on fertilizers,
Pharmacenticals, petrochemicals, electronics and vachinery were beirng developod.
"he progrramme of MNPADL alco included a study of the impact of the brain
vrain on development and of ity implications for policy, and a4 study of Lhe
relationship between Lechnological development and environmental concerns.

t

cLowas noted that 'INCUAD was ready to collaborate fully with UNIDO in
pireainge the poals el uy the Lima Declaration and !'lan of Aection in the area
of transfer and development of lLechnology.

N

« 'he Concultalive tiroup noled that the concern of IINF' related to three
isuies: (a) the conceplual frumework for environmentally usound and appropriate
technolories; (b) the problems and methodology of sreneration of theue
technologiesy and (¢) Lhe crileria and methodologsy for uelection of uuch ;
Prebnolomiene Theoo Dotuer bad been diceussed and elaborabed in cxpert group
meetings held by INul and in papers contributed by it. In addition, UN¥W waou
envisaping a programme for Lhe establichment of an inutitution-based network
of pilot projects on environmenially sound and appropriate Lechnologsies,

Thic programme wouli Lie completely operational by the end of 1980. ‘''he main

objecltives of the neiwork were Lo demonstrale through practical projects, and

to encourage instilulions Lo choose and develop, environmentally sound and
appropriate Lechnoloricu,

Lines of {urther action

"1+ While the approach of the paper preparct by the '"WiloO secretariatl wau
frenerally endorced, several uwiysrections tor action were made in the cource of
the dicrussions., It was pointed oul that NTDO wae the mout appropriate
a/rency, on the one hand, for inlegrating induustrial technolopy with a
stralegy for inductrial gsrowth and, on the other, for harmonizing a stratery
for industrial growth with Lhe ;oalo of developmeni. 1t was sugresled that
IINIDO should actively help the developins couniries in planning their
technologiral development and in formulating priorities and policies in
thic respeclt. Tt would he uveful if IINIDX) were to prepare ;uidelines and
check-lists for nalional aclion. 'The role of UNTIX) in providing the

necessary institulional support for tLechnology transter was stressed.
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. It wau considered ‘hat a wea.th of technolorical experience existed in
the world »oth in the market economy countries and in the centrally planned
aronomies. !NIDO rould p.ay a significant role in the tiransfer of this
experience *o developing countries, UNIDO also had an important part to play
in the field of training and in the development of technological capabilities
>f developing countries. The quesgiion of international co-operation in
appropriate Lr-hnticey could be usefully brousht up by UNIDO before the United

liations Conference on Technical Co-operation among Developing Countries.

3. 1t was important that interest in research in appropriate tech.ology
should be stimulated among students. In this respect, the potential available
in developed countric:' research institutions, which had the spare capacity to
undertake such work, should also be utilized. Crganizations concerned with
appropriate technology both in developed and developing countries were
renerally too small to be effective and UNIDO could play a valuable role in
mobilizing their efforts.

nd, 1t was suggested that Lecause of the many-sided nature of development,
it would be necessary in future for the United Nations system to engage in
multidisciplinary projecte involving all relevant agencies, in order to bring
an integrated approach to bear in assisting countries in solving specific
national problems.

55 It was reported that the National Science Foundation of the United
States had issued documents on appropriate technology in the United States
and a directory of activities and projects in the field of appropriate

technology. It was suggested that UNIDO could encourage other countries to
survey their own activities. Tt was also pointed out that, as a result of
funding by the Agency for International Development, Appropriate Technology
Internationul, a non-profit institution, had been esiublished, This institution
and UNIDO could work together in matters concerning appropriate industrial
technology.

56, At the end of the discussion on the subject of industrial growth and
appropriate technology, certain proposals were put forward for further action

by UNIDD, These were endorsed by the Group along with some additions. They
are summarised in the following usection.

5T« First, the interrelationehip between technology and development should
be studied in depth by UNIDO. The influence of development patterns on
technology and the influence of technology patterns on development should be




by reen Fpomoon onart oterm o and lenge-torn poants of view and voln within and

+

Wlioiy® SO L iP.en. VT Lau o amiand, i3 would ce uecessary, inter alia, to survey

the c1terat.re on ievelo.m o rt oag well as on sclence and technology policies.

5w Seconaly, UNiN0 shol® cake the anrtintive of inviting concerned United
Nationg aitenclis to state their viowo s the cucsbuin oU % moter anl development
of indistrial technclogy :m re'ation Lo their own activities. Such views could
b solicited according to a common format. The agencies to be invited to pro-
vide informution should include th: world Bank. UNIDO could bring the views
together so that « total pictarc of .ntegrating industrial technology and develop-

ment could be evolved,

£9. Thairdly, NIDO should stuay systematically the possibilities of exchange

of experience and co-operation among developing countries themselves. Such a
study should be made with part.cular reference to industrial technology and pre-
ferably befor: the United Nations “onference on Technical Co-operation among
Developing Countries. The indus-ry aspects of the deliberations of this Conference
could be elaborated by UNIDO with particular reference to exchange of experienrc

in industriazl technology.

60. PFourthly, it was necessary to devote more attention to the institutional sup-
port for transfer of technology. Different typer of institutions for development
and transfer of industrial technclogy oxisted both for purposes of monitoring and
regulation and for technology development, UNIDO should study and analyse the

function of a number of national and regional institutions for technology and work
out a general desi m and = '..ok-lizt which could be used in the establishment of

such institutions in future.

61. It was suggested in addition that in the atudy of exchange of experience among

developing countries there was need to point out success and fuilure stories. Coun-
tries could also submit information on thcir experience wnich could be compiled by
UNIDO together with its own substantive comments. UNIDO should give attention to
assisting and using industry rescarch associations. The research institutes in
developed countries which had potentialities for working on the problems of deve-

loping countries could ve utilized.

62. The proposels summarized above were found acceptable by the Consultative
Groun. It was agreed that UNIDO should study, amplify and implement these pro-

posals and seek further consultations with the Group when rrguired.




WLOUATIOD R N CLOEAL YOI FOR CONJULTATTON
Gl TPROVRTALE Th ST 0L TRCENOLUGY

tohe o Toe fGroup sercatored v raper presented o the UNIDO seeretariat on this
eubjest (ID/WS.. 6 Y, 14 a4t an general seceoment that an nternational forum
for uppropriate indupirial oecnnology should be organized. With respect to the
organizational acierts outlined 1n the paper, 1. was noted that offers to host

such a meeting hcd nlreacdy been veceived from more than one developing country.

64. As regarde thr dote for the meetinz of the Forum, it was observed that enough
Lime had to be allowed {or the preparation ol documents and for seouring as wide
a voapregentation an nogsible, Notn alun hiad to be token of other intornational
eventa and confevences, 1t was pointed outl that the Conferencr on Technioal Co-
operation among Dovelopins Countries was ~xpected to take place in September 1978
and inasmuch ar the Forum had the poteriial Cor stimulating co-operation among
develuping countrier in the field ol appro,.riate indvsirial technology, it might
be usaful to hold 1t soon after the Confercnce. The Conference would have set

the political tone, an to npusk, for co-operation among developing countries, and

the Forum could iransgla:i iYe poliuical commitments into specific areas of aotion.

65. The question was 8)so raivesd whe*hcr one end n half weeks would be necessary
qu

for the mesting. Ac reesrde th: {inde for the meeting, it vas noted that the
Industrial Development Bonrd had (lready cndorred the proposal for the organiza-
tion of such mectings. hervefore thera wos r comnitment of funds for this purpose.
However, only the travel oyremces of consul®ints or experts and of participasis
from developing c,untriea conid be borne y UNIDO,

66. The rclutioihin Yelw:aen the Forum and whe Consultative Croup wag discussed.
It was agreed that ‘}i:ce wers two sayparats entitine though there should be a olose
interaction between the two. Tt »ca conmiderec useful that the Consultative Group
should be associai~d with the activities of the Forum ard that a meeting of the
Group could take place before the Forum to review some of the policy aBpects to
be considered. 1t could also meel after the Forum in order to consolidate the
results, draw up the lines of further action and prepare the bapis for the oontri-
bution of UNIDO to the United Natione Conference on Science and Technology for
Dovelopment and to the Third Gencrel Confercnce of UNIDO.

67. A number of nurmmente were made on %thc organization of the Forum into three
working groups. The working group on subatan.ive and policy ampects outlined in
paragraph 4(a) of the Cdocument ID/WG.264/? should not be too large, since




effective discussions would not then be possible. The Consultative Group, it

was considered, should mrovile a substunt al input to the Forum in this respect.

€8. As regards the working group ot representatives of institutions of developing
and developed countries, outlined in paragraph 4{L) ~f the document ID/wa. 264/ 2,
it was considere . that this should be at a practical level it whioh the emphasis
would be placed not so much on general discussions as on individual or group
interchange, perhaps in selected industrial sectors. In this way it would be
possible to build up a network of contacts among the institutions and with

UNIDO iteelf.

69. It was noted that the working group on the organization of an exhibition was

to disouss the design of such an exhibition rather than it: actual installation
during the Forum. "he exhibiiion would include not only machinery and equipment, but
8180 products and processes originating from developing countries., It was noted,
however, that there wac a posuibility that the exhivition might be flooded with
equipment and machinery from different suppliers. Care also had to be taken to

see that the organization of such an exhibition did not distraot the participants
from attending any mestings that might be held concurrently.

70. It was noted that the comments made above would be taken into account by
the UNIDO secretariat in working on the design of the Forum. The members of

the Oroup would be kept informed of the ultimate design, date and venue of the
Forum,




I11. PROGRAMME OF ACT.0N ON \PPROPRIATE INDUSTRIAL TECHNOLOGY

71,  The Consultat:ive Group took note of the report of the Executive Direotor of
UNIDO on this subect (ID/B'4%s) and aisc of the decision of the Industrial
Development Board thereor 1D ‘uc, I7{%" ). 1{ was noted further that several
projects under th.s vrogramme were being implemented. The Group did not have

time to dis:uss projert details contoined in the programme of action, but voiced
the hope tha* the idows cxpronsl durine Lhe moot It would b taken into account in
the further delincation of the nreorunme,  Members of tae Group were also invited to
send their specific comments, i1f any, on individual projects for the guidance of
the secretariat. It was agreed that the secretariat would put the members of the
Group on the mailing list for all UNIDG publications and that a preliminary oopy

of the report to the Industrial Development Board on appropriate industrial tech-
nology would be sent to them.
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