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FOREWORD

In the past few years many di scussions havwe heen held on
the basic needs approach in both rich and poor countries.

A growi ng nunber of countries and international organisa-
tions have decided to give more emphasis in their aid pro-
grammes t O assisting the poorest countries and the poorest
groups within countries. Several developing countries have
l'i kewi se changed their priorities in order to put nore
enphasis on inproving the living conditions of their poorest
inhabitanvs.

This change in priorities has important consequences for the
choice of technologies. The necessity to nmake use of the
avail abl e means of production in such a way that the el e-
mentary needs of the population can be satisflied adequately,
presents a considerable challenge to developing countries
and do..or agencies. Application of technologies devel oped
el sewhere will not necessarily lead to the best results and
it may even be counter-productive.

Wiile the need for new and appropriate technologies is
evident, the mpjority of current research is oriented towards
the type of capital-intensive production found in industrial-
igsed countries. An extra effort is necessary to pronote and
i npl enent technol ogi es nore appropriate to the needs of the
devel opi ng countri es.

For this reason, the Netherlands Governnent, in coll aboration
with the 150, ccnvened a neeting in Decenber 1977 at which

i ndi vidual experts and representatives of devel oping and de-
vel oped countries as well as representatives of internationa
organisations were invited to advise on the possibilities of
organising a better coordinated international effort in the
field of appropriate technology. The group formulated terns
of referencs for a teamto study the feasibil_ty of estab-
lishing a new international mechanism for the pronotion of
appropriate technology. The proposals of the feasibility
team were based on extensive consultations in the first half
of 1978 with authorities and experts in devel oped and de-

xi
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velopirng countries as well as with the relevant staff of
a selected nunber nf agencies within the UN system

The revised discussion papers for the neeting ard the pro-
posals Oof the feasibility team presented in this book are
ed*ted by Ajit Bhalla of the TLO. | hope this book will

serve as a basis for thought, and hopefully, for concerted
action.

The Net herl ands Governnent trusts that these proposals will
find widespread support. It is ny hope that at the founding
conference recomended by the feasibility team of which the
Net herl ands ' Government will be one of the sponsors, a new
internationzl mechani smfor the pronotion of appropriate
techuology will be established.

Jan de Koning

The Hague, M nister for Devel opment Cooperation
September 1978 The Net herl ands




INTRODUCTION
by
A. S. Bhalla'

In recent years the concept of appropriate technol ogy has
gai ned currency in both devel oping and devel oped countri es.
This concept has energed in response to a recognition that,
in spite of rapid rates of economic growth in the past de-
cades, the objectives of enploynent creation and elimnation
of poverty have not been achieved. One of the reasons for
this situation has been an over-enphasis in the past on the
part of a |arge nunber of devel oping countries on capital-

i ntensive "heavy" industriallisation and the use of tech-
niques that do not necessarily reflect factor endowrents
and soci o-econonic conditions prevailing in these countries.

Wil e the concept of appropriate techreology has now cone of
age, the national and internationzl action required for its
i mpl ementation is not yet commersurate with the magnitude
of the task and the challenge it posss. As will be clear
fromPazt Il of this volume, while a | ot of concern has
been expressed to do something about appropriate technol ogy
devel opnment and di ssem nation, nost of the proposals, par-
ticularly for international ac“ien, have so far renai ned on
paper. One of the reasons for Chis is perhaps the contro-
versy concerning the establistment of. international institu-
tions and research institutes of the type established under
t he auspices of the Consultative Goup on Internatioral
Agricultural Research. Is i-I better to carry out research
and devel opment and informecion di ssemi nation in existing
national institutions or in new international institutions?
This remains a noot quescion. There are arguments for and

1C.‘nief, Technol ogy and Enpl oynent Branch, International
Labour O fice, GCeneva.
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xiv | ntroduction

agai nst both types of institutions. In favour of the
international institutes, it can be said that in many cases
the sanme basic desigrn. of hardwere s applicable with no
nore than sinple refinements to a nurmber of devel oping
countries. At tines it is also argued that an internationa
institution can attract talent without fear of losing it to
local universities and institutes. Thirdly, the record of
many national institutions in devel oping countries ecver the
past several years has been rather poor in terns of results.
In theory, a national "centre of excellence" could be trans-
formed into a suitable international irstitution rather than
creating one de novo, Yet, there may be difficulties in
this transformation process.

There ace those, like the authors in this volume, who be-
lieve that research should be carried out within national
ingtitutions in devel oping countries in order to ensure
that effective links are namintained between |aboratories
and users. A strategy of reorienting & and 2 towards the
rral and small-scale urban sectors adopted in this vol ume
mekes it even nore necessary that research is undertaken on
the spot so as to adapt the hardware and software to local
conditions and to capture learning effects of research lo-
e 1y,

If the major objective of action on appropriate technol ogy
istoultimtely build national technological capacity in
the devel oping countries, then clearly the role of inter-
national action can be no nore than sensitisation, financing
of R and D, and other catalytic action in support of exist-
ing or potential natiocnal efforts. The follow ng key
questions need answering before a pronouncenent car. be made
on the form and content of an institutional framework for

i nternational action:

(a) what are the criteria and an operational definition of
technol ogi es appropriate for a basic needs or any other
type of devel opnent strategy?

(b) what role do existing national and sub-regional institu-
tions, particularly in devel oping countries, play in the
devel opnent of appropriate technol ogi es? How can exi st-
ing institutional capacity in devel oping countries be
strengt hened?

(c) what nechanisns, if any, exist within the UN systemto
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ensure coordination of activities of different agencies
within the framework of a unified policy for the UN
system as a whol e?

(d) what mechanisnms exist for networking, information dis-
semination and pronotion of research and devel opnent,
and how effective are they?

(e) in the light of the above, is there a case for a new
i nternational mechanisxz for the pronotion of appropriate
t echnol ogy?

The six chapters containea in this book provide at | east
some answers to these questions.*

Part | of the book deals with concepts, definitions and
strategies. In Chapter 1, Nicolas Jéquier spells out sone
relatively unfamliar criteria which should be taken into
account in guiding the gelection of appropriate technol ogies.
Jégquier adopts a rather narrow definition of appropriate
technol ogy to mean small-scal e techrology that often has its
origins in the traditional nethods of production. He pre-
sents a number of criteria of appropriateness, e.g. cost,

ri sk involwved, modernity, individuwalor collective nature,
and single or nultipurpose character of technol ogy.
Accordirg to Jéguier, problens of rion-sconomic nature, that
is, sociological and institutional constraints, to the
widespread adoption of appropriate techrologies are more

i nportant than the purely economic considerations.

My paper (Chapter 2) assunes that the devel oping countries
are (or should be) concerned with a rapid fulfilment of the
basi ¢ needs of the poorer target populations through in-
creasing national and collective self-reliance within the
framework of a new International Econonic Oder. The |inks
between the concepts of appropriate technology on the one
hand, and %basic needs approach to devel opnent on the other,
are established by outlining a technological content of a
basi ¢ needs approach, by examining the demands that this

Earlier versions of two chapters, nanely, by Amul ya Reddy
and by the author, appeared as ILO World Enployment Pro-
gramme Wor ki ng Papers,
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approach m ght make on decentralisation of production
structures, and by considering the political and adminis-
trative requirenents of technclogical self-reliance of
devcloping countries,

What ever the types of devel opment strategy, no objectives,
targets or instrunments of action are likeiy to be inple-
mented wi thout the existence of adequate institutiona
mechani sns. Part 11 of the book therefore exanmines the
existing institutional capacity at the national ard inter-
national |evels.

Amulya Reddy, in Chapter 3, argues that national capabilit-
ies in developing countries do exist in the form of science
and technology institutions. However, at present these in-
stitutions are not harnessed for the devel opment and disse-
m nation of appropriate technology on any appreciable scale.
Very few of these establishments have any direct contact
with the users through field stations or extension centres.
This situation has contributed to the neglect of the needs
of the small-scale enterprises whose own resources are too
limted to finance research for upgrading of technol ogies.

Two chapters are devoted to the international dinension of
the problem

The activities of the U¥ system on appropriate technol ogy
are exanmined in Chapter j. Willem Floor reviews the on-
goi ng activitizs of ke UN agencies and cones to the con-
clusions that (a) apprapriate technology with special re-
ference to aati-peverty and basic needs approaches, forns
only a small part of the UN activities on science and tech-
nol ogy, (b) considerable overlapping of activities of

di fferent organisations occurs owing to lack of any syste-
matic joint planning of programme- and (c) coordination is
needed nmostly at the country projezt |evel.

Frances Stewart, in Chapttr 5, reviews existing inter-
national nechanisnms (both within and outside the UN systemn)
and the proposals for new mz2chanisms dealing directly or
indirectly With appropriate technology. She concludes that
the existing nechanisns do wery little on appropriate tech-
nol ogy. Significant international action to inprove in-
formation collection and ¢isgemination and to pronote
appropriate B and D on appropriate technology, is therefore
needed to supplenment national :fforts.
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In the light of the preceding review of existing nationa
and international nechanisns, Chapter & presents a biue-
print for global action for the pronotion of appropriate
technol ogy, through the establishnent of a new nmechani sm
Extensiv~ consultations ix a cross-section of countries
and at i-e headquarters of various U¥ and other inter-
governnment al organi sations were held by Paul Marc Henry,
Amulya Reddy and Frances Stewart regarding the feasibility
of a new nechanism The action programme proposed in this
chapter reflects the mpjority opinion of the indivicduals
and institutions in the developed as well as devel oping
countries. It is also quite tinely in view of the forth-
coming UN Conference on Science and Technology for Devel op-
ment (UNCSTD) to be held in August 1979.

A programme of action for UNCSTD is currently being pre-
pared by the UNCSTD Secretariat on the basis of proposals
from countries, regions, Ud organisations and the scienti-
fic community. According to the Secretary-General of UNCSTD,
this programme of action is likely to reflect three "end
products" of UNCSTD, nanely: (a) appropriate mechanisns for
a harmonised UN science and technol ogy policy; (b) a hori-
zontal nechanism for the exchange of experience anong de-
vel opi ng countries concerning technol ogy devel opnent and
transfer; and (c) a few specific pilot projects on topics
of high priority. The blue-print for action proposed in
Chapter 6 is particularly relevant to the horizontal co-
opera-tion anong devel oping countri es.

The new international mechanismis intended to overcone the
i nbal ance of work on technol ogy between devel oped and de-
vel opi ng cou~tries, and to pronmbte sound national technol o-
gical capability for generating indigenous technol ogies best
suited to the prevailing conditions of developing countries.
This nmechanismis proposed as a flexible entity like the
currently operating consultative groups. It is not, how
ever, intended as a new institution. Although it wll re-
semble some consultative groups, it has a number of its own
distinctive features. Firstly, unlike the consultative
groups, it will not be dominated by the donors from the de-
vel oped countries or from the devel oping countries for that
matter. Geater participation of developing countries is
antici pat ed. Secondly, it is proposed to be formally out-
side the United Nations System Nevertheless, it wll need
to be closely associated with the different UN organisations
currently engaged in work on science and technol ogy.
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Thirdly, it would not be responsible for coordinating UN
activities in the field of appropriate technology. This
is atask to 'be undertaken by appropriate bodies within

the UN system,
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Concepts, Criteria, Strategies




Chapter 1
APPROPRIATE TECHNOLOGY:
SOME CRITERIA ~

N, Jéquier

| NTRODUCTI ON

Theori es about economic devel opment are subject to the sane
whi s of fashion as wonmen's clothes: what appeared beauti-
ful one season seens a little out of tune the next and dis-
tinctiy inappropriate three years later. There are good
reasons to believe that our cencepts, ideas and policies

in the field of appropriate technology are in need of a
little re-tailoring, if not of major mdesigning. To put
things in a nore technical perspective, we nust now make
the junmp fromthe "first generation” to the "second genera-
tion" in appropriate technol ogy.

The first generation can be characterised by the paranount
i nportance of noral and ideol bgicai considerations in the
debat e about developmeut styles, by the seminal role of a
smal | nunber of marginal groups in bringing these issues to
the forefront of development thinking, and at the technol o-
gical level, by the experinental nature of innovations in
hardware. This first phase we have known in the last few

years has been extrenely inportant, but it has probably
reached its natural linmits.

The second generation which is now opening up raises a
nunber of new and largely unexplored issues. One is that of
institutionalisation or "de-nargi nalisation" of appropriate

1Principal Administrator, OECD Devel opnment Centre, Pari s.
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t echnol ogy. Another is that of effective |inkages between
the innovation system in appropriate technology and the
financial and investment system. A third is that of de-

vel oping national and international technology policies
focusing specifically on appropriate technclogy. And the
fourth is the role of appropriate technclogy in neeting the
basi ¢ needs of the hundreds of miilions of poor people in
the | ess devel oped countries.

The purpose of the present paper is not to outline in any
detail tF=2 scope and contents of this second generation
strategy in appropriate technology, buat rather to explore
one of the critical issues in this debate, namely that of
the appropriateness of technology. One assunption here is
that the shape of this strategy will be determined to a
certain extent by the criteria and yardsticks according to
which a technology is defined as appropriate or inappro-
priate. Another esssumption is that until now nmost of the
yardsticks and criteria of a technology's appropriateness
have been econonmic, and one aspect that has been parti-
cularly emphagized is that of a technology's effects upon
employment, These criteria are inportant and the nethods
of econom ¢ anal ysis have becone extrenely sophisticated.
However , Without wanting to belittle the role of econonic
yardsticks and notably of their enploynent-generating com
ponent, it is well to note that economics is not everything
and that success in the innovation process depends not only
on the economic attractiveness or appropriateness Of a
particular technology, but also on a nunber of social
cultural and technical factors which are perhaps nore diffi-
cult to pinpoint and quantify, but which are at |east as

i mportant.

The present paper will try to identify sone of the less
widely used criteria. Qur hypothesis is that by considering
such other criteria, it may be possible to design technol o-
gies which are in effect nore appropriate than those whose
main justifications are econonmic. Wiat follows here is not
2 systematic methodology, but rather a presentation of po-
tentially relevant criteria illustrated wherever possible by
specific exanples. For obvious reasons, it would be somne-
what unrealistic to attenmpt to rank them according to im
portance: some nay be particularly relevant in certain
speciiic areas, and irrelevant in others, and the discussion
which follows is intended nerely to present sone elenents
that night be taken into account both in the design of new
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appropriate technologies, and in the definition and im-
plementation of technology policies tocusing specifically
on appropriate technol ogy.

At this stage, it may be useful to clarify a certain nunber
of points. The first is that the search which is currently
going on both in the industrialised and the devel oping
countries for nore appropriate forms of technology is
probably not an epheneral fashion, as many critics of the
appropriate technol ogy novenent would claim but rather the
mani festation of deep-rooted social and political changes
which are only just beginning to be translated into new
types of technology and novel approaches to innovation.
Appropriate technology is here to stay, but it should also
be rezlised that +he scope and nunber of successful innova-
tions in appropriate technology is for the moment still too
limted to serve =zs a convincing and viable alternative to
the types of technology we have today. The situation is
sonewhat similar to that of the autonpbile in 1890: this
new technol ogy | ooked very promising, particularly to those
who hzd developed it, 'but it was not yet a competitive sub-
stitute to the railway and the horse-drawn carriage,.

The second point is that appropriate technol ogy £hould not
be viewed as a second-rate technology. Designing a good
appropriate technol ogy, be it an inexpensive and reliabls
wat er pump, a long-lasting roof for slum dwellings or a
truly efficient oxcart, is in many ways just as conpl ex
and challenging from the conceptual point of view as any
modern industrial innovation. Wat is nore, the diffusion
of sv.ch appropriate technologies is in some respects nuch
nore conplex than the diffusion of mbdern consunmer goods or
new industrial production processes: social and cultura
resi stances are much stronger, the incone |evel of those
who stand to benefit from such innovations is usually very
low, and the market forces which could stimulite i nnovation
tend to be rather inarticulate. Appropriate technology is
not, and should not be viewed as a second-best sclution.
Conversely, neither should its role be over-estimated:
appropriate technclogy is not a universal substitute for
the conventional modern technol ogy. Appropriate and nodern
technol ogies are conplenentary rather than contradictory,
and the enphasis given to the former does not and should
not rule out the use of the latter in those cases where
they are particularly well adapted to |ocal situations.
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A third point which deserves sone clarification here is the
relationship between appropriate technology and *the satis-
faction of basic human needs. In the industriaiised count-
ries, a sizeable proportion of appropriate technology groups
are working on the devel opment of innavatious which focus on
the better utilisation of scarce natural resources, the
transition to renewable sources of energy and the mnimza-
tion of technology's negative inpact on the znvironment.

By contrast, nost of the groups working in the devel oping
countries, as well as those groups in the industrialised
countries which have given particular enphasis to the prob-
| ens of developing countries, tend to view appropriate
technology as the main tool in meeting the basic needs of
hundreds of nillions of poor people who have |argely been
left out of the develeopment process. The picture presented
here is no doubt sonewhat caricaturazal, buv it does suggest
the existence today of twe big "famlies" in appropriate
technol ogy: the "industrialised country famly", which is
concerned largely with environmental questions, natura
resources and the technol ogies of the post-industrial
society, and the "develcping country famly" which gives
mugh nore attention to the problems of poverty, socia
equity, enploynment and basic human needs. There is nuch
overl appi ng between these two fanmilies, and their genetic
and cul tural backgrounds are n=t fundanmentally different.
Furthernore appropriate technol ogi es devel oped by one of
these two fanmilies can in many cases be considered as
equal |y appropriate to the concerns of tht other: this is
the case for instance of many technologies in the field of
enepgy, as well as in agriculture. Wen looking, as this
paper does, at the criteria of a technology's appropriate-
ness, it is inmportant to bear in mind the differences be-
tween these two "families" and to realise that what is
appropriate to one of these famlies will not necessarily be
considered in the sane light by the other. What we will do
here is try to identify a certain nunber of criteria of
appropriateness which are common to both famlies.

SCME CRITERIA OF APPROPRTATENESS

"Systems-Independence" of New Technol ogy

The first criterion we shall exam ne here nmight be called
the "systens-independence"” of a new technology. This some-
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what obscure term can perhars best be explained with the
help of a few exanples. The first is that of the high
yielding varieties (HYV) of rice developed by the
International Rice Research Institute and which are one of
the mainstays Of the Geen Revelution in the humid tropics.
One central feature of this new technology is i-s dependence
on a. W de range of supporting services and technol ogi es.
First on water: these HYVs require irrigation (rain-fed
HYVs are still at the devel opment stage), which neans that
they car. only be used by farnmers who are already grow ng
irrigated rice (and these are usually the nore affl uent
farners, or those living in the nost devel oped regions of
the | ess devel oped countries). The second is on fertilizer-
and pesticides. The third is on mechanisation, which is
needed in order to neet the high demand on labour. And the
fourth is on supporting services such as drying equi pnent
(crops ma’uring during the rainy season cannot be sun-dried,
but require diesel-powered driers). There is no doubt that
these HYVs are in thenselves a renarkable piece of bio-

| ogi cal technology, but their diffusion is contingent upon
the availability of a wide range of supporting services and
subsyst ens. in other words, it is a highly "systemns-
dependent” type of technology. This in itself is not
necessarily a drawbacz, but it clearly linmts the nunber

of potential beneficiaries, notably among the poorest
farmers in the |east devel oped regions.

A second exanmple is that of the nethane-gas plante devele,. d
anong others in India. Here again, this is an extrenely in-
geni ous technology, but like the HYVs of rice, it is very
system dependent: the farmer who wants to operate such a
donmestic plant must have at least two or three cows to pro-
vide the raw material, he nust have an easy supply of water,
and he needs a certain ambunt of |and around his house, both
to install the nmachine and to dispose of the fernented dung
as a fertilizer. The systens-dependence of this particular
technology limts its attractiveness to a rather narrow
group of farners, nanely those who are rich enough to own
several cows and have their own house and some |and, and at
the higher levels of income, to those who are not tied into
an integrated sewage di sposal systemand into the electricity
di stribution network.

Anot her exanple is the case of powdered milk for babies.
Despite claims to the contrary, this 19th century technol ogy
is extrenely appropriate (one may think here of the ease of
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storage and distribution) and it played a major role in
bringing down infant nortality in the countries which are
today highly industrialised. But this technology is highly
systems- dependent: clean water must be available for mixing
with the milk powder, and cheap fuel is neceded to sterilise
the bottles and the water, two conditions which are sel dom
fulfilled in very poor communities. If these two support-
ing services are absent, the inherently appropriate tech-
nol ogy of powdered bvaby milk may becone very inappropriate

These few exanpl es suggest that sone types of technol ogy
are by nature more systens-independent than others. This
is not to say :hat they are inherently better or more
appropriate than technol ogi es whose successful diffusion
depends upon the presence of an inportant supporting infra-
structure (education and training facilities, extension
services, provisions for credit or new forns of social
organisation). Nor does it inply that systens-independence
is a feature that can sonehow be engineered into a new

pi ece of hardware at the design stage. It does however
point to the fact that in the innovation process, the key
to success lies not only in the intrinsic qualities of a
particular technology, but in nany cases in the presence of
a wide range of supporting services. This seems to be
particularly true in the case of technol ogies ained at
neeting basic needs. Wen trying to evaluate the appro-
priateness of a particular technology, one should consider
riot only the technology as such, in the formof a clearly
identifiable piece of hardware, but also all its supporting
software. It is also inportant to realise that in nmany
cases, a trade-off may occur between hardware and software
if the supporting package is highly effective but the hard-
ware of average quality, innovation can be easier to achieve
than in the case of an excellent piece of hardware without
any such supporving services.

| rage of Mbdernity

Peopl e buy a product or use a specific technol ogy because
it is economically attractive, socially useful or tech-
nically appropriate; but they are also influenced by its
synbolic value, and by their perception of the product's
nodernity. In developing countries inported products and
tachnologies very often have a better inage than |oca
products, and national trade policies which seek to limt
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inports in order to prcmote indigenous industries nmay
ultinately contribute to enhancing the inmage of these
foreign products - because of their growi ng scarcity.
Developument experts and appropriate technol ogy proponents
are quick to deplore and sometimes to deride this attrac-
tion for things foreign, which is seen as a manifestation
of cultural inperialismon the part of the industrialised
countries and of social alienation on the part of the
devel oping countries. What is not always realised i s that
this positive image of foreign and nodern products or
technol ogi es, which entails a nunber of drawbacks, can

al so be an imrortant feature in the process of devel opment.
Rather than try to pass a judgenent - and the judgenment is
invari ably negative - it may be better to try to exploit
this cultural feature of the innovation process. TWO
exanpl es can be given here to illustrate both the positive
and the negative approach.

The first is that of the smal.-scale sugar plants now
operating in India. These swall plants designed by the

Pl anning and Action Ressarecl Institute iN Lucknow enbody
what by any counts can be considered as a particularly
appropriate technology (high I|abour-intensity, competitive
production costs, low investnment per workplace, high
quality of end product). O interest here is the fact that
the designers perceived very clearly that consumer pre-
ference was shifting away fromtraditi onal sweetening
agents |ike gur and khandsari to the more nmodern (and
nutritionally perhaps less appropriate) white crystal sugar.
As a result, these snall-scale sugar plants were designed
specifically to produce a high quality white crystal sugar
simlar to the one made in the |arge-scale nodern plants.
This was undoubtedly one of the importan” unr ecogni zed
faztors in the success of this major in- sion in
appropriate technol ogy.

Contrast this with the inexpensive high protein instant
food devel oped by the subsidiary of a large nultinationa
Anerican food firmfor sale in Latin America. The success
of this new cereal was evident in a nunber of countries

(a testinony, incidentally, to the ways in which large
multinationals can be encouraged to devel op appropriate
technol ogi es), but irn. ome particular country the innovation
was a conplete failure. Subsequent investigations showed
that this failure did not result either fromthe quality

of the product or its lack of attractiveness in terms of
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taste, but rather to the fact that it was deliberately
mar ket ed as a poor people's food.

it night be suggested here that in many cases one criterion
in the design of appropriate techmologies for basic reeds

i S that ¢cC modernity. This is not to sav that the aim of
the pocr people in the devel oping countries should be to
imtate the life style ard consumptior patterns of the rich
in the industrialised countries or of the local elites in
their own country. Even less are we trying to suggest that
the only path to developnment is that followed by the
countries which are today highly developed. The fact is
however that in maay instances the drive which notivates
people to inprove their living conditions can be satisfied
by technol ogies which, in addition to their intrinsic
qualities, also carry with themthe i mge of medernity.

One of the very difficult problems here is not to transpose
from abroad new technol ogies which are both moderr and
appropriate, %wut to design locally technol ogies which are
consonant with the society's culture, values and resources

| ndi vi dual Technol ogy Versus Ccllective Technol ogy

Many of the technologies required to satisfy basic hunan
needs are of a collective or conmmunity nature: this is the
case wWith water supply systens, sewage systens, electricity
Zistribution services, and nmany others. (Ohers can be
either collective or individual: in the case of housing for
instance, there is a choice between individual dwellings or
apartment complexes. And sone technologies are essentially
individual in nature: this is the case of most durable
congumer goods, Cearly this distinction between individua
and col |l ective technologies is somewhat arbitrary, and in
nost cases there i S an element of each node in every tech-
nology: an autonobile enmbodies a nore individual technology
than a railroad or a wug, but its operation requires certain
collective services (e.g. rsads, maintenance services, etc.).
An electric stove is a more individur) tecanolegy than a gas
stove tied to a village-level = »ar plant, but it iz clearly
more collective than a butane cooker wnsing rechargeable con-
tai ners

“See Chapter 3.
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The distinction made here between individual and collsctive
nmode does not inply that one node is inherently superior to
another, but rather suggest; that this may also be an im
portant criterion in deterrining both the appropri ateness

of a technology and the directicns in which the iincvation
process m ght e channelled. It is also one of “ae criteria
whi ch tends to be overlooked in the traditional -.:onomic
evaluations Of a technoclogy's appropriateness.

This can be illustrated in the case of the di:fusign of
low~cost water purification and supply systemns in Thail and
and the Philippines. The technology, develcped in Thail and,
is both sinple and appropriate: turbid wate- fromcanal; or
rivers is purified in a village plant with a filtering
medi um made from agriculiural wastes (rice husks or coconut
husks), and small quantities of chlorine are later added to
the purified water. This technology requires a basic
community infrastructure: arrangenments must be made for
sharing the ccsts of operaticn, and one or two persons must
be entrusted with the running of the plant. This technology
was tested in a number of villages both in Thailand and tne
Phi l'i ppines, and interestingly enough was much nore success-
ful in the Philippirnes, In Thailand, where social allegiance
is nore to the extended fanmily than to the comunity, a sig-
ni ficant proportion of users dropped out of the scheme
(whi ch meeant that the cost of water for the other fanilies
had to %“e increased), the villages were reluctant to pay the
salary of the plant's operator, and there were often mgjor
difficulties in allocating the limted quantity of purified
water to the participating fanmilies. In the Philippines by
contrast, the operation of such plants proved to be nuch
easier, largely because of a long-standing tradition,
nurtured perhaps by religion, of community participation

The same probl em can be found in the field of agricultura
mechani sation. In many cultures, co-operative forms of
organi sati on of the mechanisation process are extrenely
difficult to inplement, and the nore appropriate strategy
may be to introduce snall nachines that can be individually
owned and operated, rather than the larger machines that
require a co-operative form of organisation. And if large
machi nes (e.g. bulldozers, large tractors, etc.), are ab-
solutely required, for instance because of the particular
nature of the terrain or the structure of the land hol dings,
it is possible to design individual nodes of operation for
machi nes which in other cultures would nore appropriately
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be used on a collective or co-operative basis. For instance
by financing tractor hire systens (the rachine i s owned by
an individual, but farned out by the hour or day, with a
driver, to the farmers who require its services).

Slum rehabilitation is another typical field where choices
can be made between collective and individual nodes of
innovaticn. Relocating slum dwellers in high-rise apart-
ments can be successful (as in Singapore, a Chinese
Confucian culture), but in many cases, the new dwellings
gradual Iy degrade into high-rise slums. 3But very coften,
with small individual houses which |eave rozm for im
provenent and enl argement, the process of relocation or
rehabilitation often leads to further inprovement and de-
vel opment. One very interesting exanple in this respect
is what happened in the city of Cali in Col onbia, where
the provision of basic services, cheap credit and technical
extension services were instrumental in the upgrading of
slums into niddle class areas.

What these exanples suggest is that the node of operation

of a new technology - collective or individual - is often

a crucial element in the success or failure of an innovation.
When designing a techcolagy, account nust be taken cf the
culture of the group fer which this technology is intended
and this criterion is probably a much nore inportant
determnant of success or failure, and hence of a techno-

| ogy' s appropriateness, than generally suspected

Cost of Technol ogy

Few people woul d disagree with the statenent that one of
the essential features of an appropriate technology is its
low cost. This is particularly true when it comes to
technol ogies ained specifically at meeting basic hunan
needs. However, while there may be a general agreenent
about this worthy principle, it is well to note that the
issue is in fact nuch nore conplex than generally suspected,
and conflicting approaches to the cost elenments account for
a large share of unsuccessful innovations in appropriate
technology.

Just to illustrate the problem let us return for a nonent
to the case of the Indian mini sugar nmills mentioned ear-
lier. In terms of production costs, it can be observed
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that the kilo of sugar fromthese mills is slightly cheaper
than that froma nodern large mll. This cost advantage
however is not due only to the inherent efficiency of this
process, but also to a nunber of exogenous factors. One is
the lower taxation rate. Another is the lower transporta-
tion cost of cane fromthe plantation to the mll and of
refined sugar fromthe mlIl to the village store. And the
third element is the lower depreciation allowance for
capital investnent. These are factors over which the ml|
owners have 1little if any control, and what is nore, they
can change rather abruptly, thereby nodifying the under-
lying econom ¢ assunptions about this technol ogy's

ef ficiency.

If one considers things in a |long-term perspective, -the
cost equation beconmes even nmore conmplex. The snmall plants
enploy a |lot of izbour, and it can be expected that the
general rise in the country's inconme |evel coupled wWith a
del i berate policy of increasing the income of the |owest
paid workers, and the growi ng unionisation of the labour
force, wWill contribute to raising the labour costs of the
small mlls sonewhat faster than those of the |arge nodern
mlls. In other words, their costs wll increase rather
rapidly, and the economic justifications for such a tech-
nol ogy may not be as conpelling ten or fifteen years hence
as they are today. This is particularly true of appro-
priate technol ogies such as this one which stand so to
speak at the periphery of the nodern industrial sector and
whi ch have to conpete on the open narket against the
technol ogi es, organisationsl power and financial resources
of this sector. The problem i s undoubtedly sonewhat
differert in the case of appropriate technol ogies ained
specifically at nmeeting the basic needs of a very poor
popul ation: costs and benefits are rather difficult to
nmeasure in purely economc terms, ideological and nora
factors are particularly inportant, and social efficiency
is usually more nmeaningful than private efficiency.

Here it may be useful to draw a page from the accounting
books of modern industry, and notably from service-oriented
i ndustries such as telecommunications. Accountants of the
nati onal telephone authorities are now accustomed to mneasure
the cost of any piece of equipnment not sinply in terms of
purchase price but in terms of total life cost of the
product. As a result depreciation charges, naintenance
costs, repairs and expected useful iife becone more im-
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portant in the calculus ot efficiency than the initial and
sonewhat narrow production or purchase cost. In the sane
way, it may be usefut here to envisage some more sophisti-
cated accounting nethods for measuring the value to envisage
some NDOre sophisticate3 zccounting methods for measuring the
value Of appropriate technologies. This concept of total
life cost would for instance clearly bring to light the fact
that the relatively low reliability of many appropriate
technol ogi es makes them less attractive than a short-term
estimate of present operating cecsts would suggest (and this
indirectly explains the market failure of nany apparently
appropriate technologies) and woul d pave the way to a nuch
nore sericus attention to this problemof reliability and
durability.

Technol ogi es ainmed at sc¢lving the major probl em of basic
human needs arc presumably ainmed at the poorest people.
Leavi ng aside for the moment the issue of social acceptabi-
lity? it is clear that one of the critical elenents is that
of ~cst, or if placed in another perspective, that of the
price charged to the user or consumer. Eviden~e Seems to
suggest that a large proportion of the low--ost appropriate
schrnologiss mow availzble to met certain basic needs (in
housing, food, shelter, health, etc.) are still much too
expensive for the very poor. In the same way that »ne of
the basic problens in nutrition is not the lack of food,

but the inability of people to pay for the food they need
One can either try to raise the income cf the poorest
people in order to allow themto purchase what they need

to mect their basic needs, or else develop technologies or
producia Which are nuch lower in cost and price then is the
zase today. The cost decreases which are required nere are
not of a few percentage points, but of one order of magni-
tude at least, and this presents our innovation systens
with a major challenge which in nost cases is still far
from having beer? net.

+

One of the difficulties here is that when it comes to
certain types of basic needs the innovation system in
appropriate technol ogy does not seemto be subject to the
sanme experience curves that can be observed for instance

in modern industry. Nor does it seem always able to benefit
from the same advantages of scale. The experience curve
theory states tha* production costs per unit decrease in
proportion with the cunul ative nunber of units produced

The rates of decrease vary of course considerably from one




Appropriate Technology Criteria 15

industry to the other, but the general pattern can be
verified enpirically froma w de range of sectors (e.g
aut omobi | es, computers, aircraft, nmachine tcols, etc.).

In the case of appropriate technologies ainmed at neeting
pasic needs these two phencmena of experience curve and
econom es of scale may operate in a rather less effective
way. One possible reason for this is that appropriate
technol ogy, particularly when it is conceived of as a too
for self-help, often represents a "one-of-its-kind" type

of technology. 'The farmer who is taught to build a more
appropriate water storage tank or to use a new inexpensive
material for roofing his house, will in nost cases do the

work that is required for his own needs, and stay at that.
In the same way, one can help thousands of gpcorpecple to
build a latrine and sewage pit, but if there are econom es
of scale, they can be found, in the teaching and extension
process, rather than in the preduction process itself.

This nmethod of operation, characteristic of self-help pro-
jects, is psychologically very inmportant in that it shows
the beneficiaries that they can inmprove their |ot and
master at |east sone aspects of their life. But it also
meang that every self-nade picce of egquinment is burdened
with the additional costs (and often the technical de-
ficiencies) which are associated with the first product of
a batch.

The existence or absence both of |earning effects and
econom es of scale is probably an inportant criterion in
selecting technologies and in initiating devel opnent pro-
jects. To take a sonewhat hypothetic exanple, it mght be
worth putting nore enphasis on the devel opment of famly
size lowcost water purification units which can easily be
transported from a regional manufacturing unit, than on the
| arger, untransportable (and therefore difficult to dupli-
cate) village-level plants built by the villagers them
selves. The question here is not only whether a particular
technology is inherently subject or not to the effects of

| earning and economnies of scale, but also whether the node
of produciion, the system of diffusion of innovation and
the method of operation of the extension service is not in
it=elf a more inportant variable in this respect than the
technol ogy as such. And the criterion of appropriateness
whi ch mght be suggested here is that of sensitivity of a
technology (including all the software which acconpanies it)
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to the effects both of |earning and economies of scale.
Ri sk _Factor

Any innovatien involves a certain amount of risk: for the

i ndustrialist who launches a new product, for the farmer
who purchases a new machine or tries out a new crop, for
the consumer who buys a new house or noves to a different
job. The interest of =zny innovator, whatever the |evel of
sophi stication and conplexity of the innovation, is to try
to minimze these risks. In the case of a new product, the
consumer W || turn to a well-known manufacturer with a high
reputation, and the farmer wil’ closely watch others who
are experinenting with a new crop or a new way of doing

t hi ngs.

In the case of appropriate technology, three general obser-
vations can be made. The first is that this problem of risk
is largely if not totally absent from discussions about the
choice of technol ogy, the innovation nmechani sns require? %
pronote innovation, or national development policies. The
second is that in the case of technol ogies geared specifi-
cally to the poorest incone groups, the risk of any parti-
cular innovation is inherently nmuch greater than in the case
of the population at large: the lower the income, the
greater the relative risk for a given innovation or techno-
logy. And the third is that a new technol ogy (and nost
appropriate technologies belong to that category) al nost
zlways involves greater risks than a well-established
technology, even if it is economically and technically

mich nore attractive. R sk is a very inportant criterion

in determning the appropriateness of a technology, and it
is little more than a statenent of the obvious to say tiat
the nost appropriate technology is alse the one that in-
volves the m nimum anount of risk for the user.

If this is accepted as a valid criterion of appropriateness,
it is possible to start designing technologies and their
gupporting services and subsystems With this objective of

ri sk cinimization in mnd. Cearly, all designers of new
approrriate technol ogi es sonehow have this objie_tive in
their nmind, even if only in an inplicit way, just as an

engi neer does in any nodern industry. But what is not
always fully realised is that the 1lsvel of risk - econonmic
social, cultural or technolagical - involved in any paritica-
iar new technol ogy depends not only on the inherent design
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qualities of this technology (this mght be called the
internal risk) but zlso on the ways in which it fits into
the | ocal procductior system the local culture and the
avai | abl e supporting services (this nmight be called the
exterral risk).

Let us consider for a nonent the new types of |ow cost
transportation vehicles devel oped by several research
centres for the rural areas of the devel oping countries.
These small, rugged and inexpensive vehicles (such as those
of the International Institute of Tropical Agriculture in
Nigeria or of several industrial enterprises in the Philip-
pines) are in many ways very appropriate. But what must be
realised is that both the internal and the external risks

i nvol ved are considerably greater than in the case of con-
ventional vehicles. The internal risk stems fromthe
novelty and sonewhat experinental nature of this technology.
The sane probl em can of course be found in all sectors oi
noder n industry: purchasers of the first nmodels of a new
automobil e for instance are al nost always plagued with the
teething troubles characteristic of any new wvehicle. As
for the external risk, it results in large part from the
fact that the supporting services that might alleviate the
internal risk (i.e. maintenance and repair services,
supplies of spare parts, etc.), are sinply not available,

at least for the nonent.

Internal and external risk tend to operate in a synergistic
way, which can be either positive or negative. [If the
design of a new product or a new technology is sufficiently
good to reduce the internal risk to a minimum it tends by
way of consequence to reduce at the same time the externa
risk (a very reliable machine for instance needs only

m ni mal supporting services). Conversely, a high degree of
internal risk puts very heavy burdens on the supporting
services, a phenonmenon which in turn contributes to re-
ducing the effectiveness of these services, and hence to

i ncreasing the external risk.

Anot her inportant factor to consider here is that the
internal and external risks of any new technclogy tend to
becone proporticnately much greater when attenpts are nade
to introduce at the sane tinme several other inter-related
technologies. To put things in a rather extreme form one
m ght say that the risk involved in an innovation increases
not linearly with the nunber of new technol ogies involved
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in that innovation, but as the sguare of that numbver. This
can be illusurated With the case of an integrated energy
supply system for villages now being tested in at |east two
very poor countries. The idea here was Co satisfy all the
erergy requirements through a set of apparently very appro-
rriate technologies: & solar pump for drawing water from
the aquifer, bio-gas plants for the supply of cook:ng fue
and the disposal of animal dung, and windmills for the pro-
duction of electricity. Al three technol ogi es arc rather
experimeantal, and largely untested in that particular social
and economic environment. Quite apart fromthe fact that
the cost of these pilot projects is totally out of proportion
with the resources of the local comunities, 1t can be ob-
served that none of these technologies is operating satis-
factorily. For instance, the new grain mll introduced to
make use of the available electricity produces a flour of a
rather different texture than the one nade by nanua

crushing, and no one wants to eat it; as for the solar

punp, its main effect has been to multiply water consunption
by a factor of ten, at least during the tine when it happens
not to te laying idle because of technical problem The
whol e innavatior having bes: conceived as a system of irter-
dependent technologies, the failure of any of themdirectly
affects all the others. In such a case the overall risk of
failure of the whole systemis not equal to the sum or the
average of the risks characteristic of each zomponent, but
to the rate of risk of each conponent nultiplied by the

rate of risk of all the others.

Without going into the rather conplex issue of risk measure-
men-t, it can be observed that this notion of risk is not
only econonic (e.g. what are the chances that a new piece of

equi pnent will perform as effectively as anticipated?), but
al so technical (e.g. what is the risk of technical failure
over a given period of tine?). PFurthermore, risk also de-

pends on social and cultural factors. Certain new technol o-
gi es, because they are well tested, may have a very |ow
technical and economic risk, but may ultimately fail com
pletely because the social and cultural factors were neg-
lected. This is particularly frequent in the case of
technol ogies related to Joed production nnd consunption,

and also but to a lesser ex-tent, to technologies related to
housi ng

What these few exanples suggest is that risk is one of the
i nportant determinants in the appropriateness or inappro-
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priateness of technology. And as we have tried to show,
the risk can be either internal or external, it is not only
econom ¢ and technical, but also social and cultural, and
account nust be taken of the fact that the risks of an

i nnovation which involves a |arge nunber of conponents or
subsystems tends to be considerably greater than in the
case of an innovation enbodying a single new technol ogy.

If the ideal appropriate technology is often the one which
involves the minimum risk to the users (particularly in the
case of people who belong to the poorest and nost under-
privileged social groups), it is also worth pointing out
that high risk in itself is not always necessarily a
negative feature. In the industrial sphere in particular,
the high risk of an innovation can be partly bal anced if
not totally outweighed by potentially very high economc
rewards, and it can be observed that dynam c young entre-
preneurs are often attracted by ventures where both risk
and potential rewards are far above average.

I't should also be noted that if low risk is given an
exaggerated inportance in determning the appropriateness
of a new technology, there is a danger of stifling the

i nnovation process and, when different solutions are
available to neet a particular need, of favouring syste-
matically the well-tested technol ogy, which in many cases
is an inported technology rather than an indigenous inno-
vation. Since one of the main ainms of the appropriate
technol ogy movenent is precisely to foster greater |oca
self-reliarnce and alleviate some of the nmpbst conspi cuous
probl ens of what mighi he zmlied the addiction to foreign
technol ogy, it would %e i-advi:zble to ook at the risk
factor as an importar © --iteri-- of appropriateness.:

Evol utionary Capacity o Te shnology

One of the many reasons why traditi.cnal technol ogies are
not as conpetitive as modern technciogies is that they are
relatively static. This ix wot to say that they do not or
cannot benefit from any innovations. But the process of

i nnovation, when it does take place, is generally slow, and

SFor a discussion of gself-r:liance, See Chapter 2 bel ow.
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in nost cases too slow to keep up witha the pace of innova~
tion in the nodern sector. In the case of appropriate
technol ogy, which is often an internmediate between tradi-
tional and modern technol ogy, the patterns of innovation

are ofter closer to those that can be found in tha tradi-
tional sector than to those of the nodern sector. In other
words, many of the new technol ogi es devel oped by appropriate
technol ogy groups do not have a sufficient evolutionary
capacity, and innovation tends to be conceived of as somne-
thing that happens once and for s11.4

The probl em here liex not so much i the nature of techno-
logy as in the culture and philosophy of the appropriate
technol ogy nmovenent. What seens to be happening in effect
is that its reference franework is the innovation system

in traditional technol ogy, rather than the innovation
system in nmodern technology. Because of this orientation,
there is a tendency to overlook the inherent dynam sm of

i nnovation in the nodern sector, and to design technol ogies
which are in many cases wmors appropriate than the traditiona
technol ogi es they seek to replace, but which in the [ong run
stand little if any chance of becom ng conpetitive relative
to nodern technol ogy.

Anot her reason for this is that appropriate technology, at
least in the current sense of the word, is a fairly new
concept. Devel oping new sources of energy for the villages,
i nexpensive water supply systems, nore efficient small-
scale plants for rural industries or new types of sinple
agricultural machinery is in itself a very corplex task
(contrary to what is usually beiieved) and partly for this
reason, it is rather difficult for the innovators in
appropriate technology to perceive that what they have
devel oped, often with great difficulty and using much in-
genuity, is transient and provisional

Appropriate technology, if it is to have an evolutionary
capacity, will in mnany cases (notably when it deals with
production technol ogy as opposed to self-help technol ogy)
evolve into a larger scale and nore capital-intensive type
of technology, which is precisely the type of technol ogy

4 see Chapter 3.
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(with its associated philosophy, work patterns and socia
relations) to which the appropriate technolcgy proponents
are seeking a valid alternative. |Illustrative of this
problemis the story of the small-scale egg tray making
machi ne devel oped by the Internediate Technol ogy Devel op-
ment Group. Attempts to inprove this ingenious design
resulted in the devel opnent of =z better machi ne which

empl oys half as many people as the one it replaces. This
may well be a small example, but it is probably rather

more typical than one would suspect. This indirectly
suggests that the evolutionary capacity of a technology is
not sonething inherent in the technology itself. Rather

it is a feature built into the philosophy of those who
innovate. And in the case of appropriate technology, there
may Wwell be some sort of a mental bl ock against a system of
per manent innovation which might lead to larger scale and

| ess labour-intensive types of technol ogies.

Synbolic of this problemis the major focus of appropriate
technol ogy strategies on the issue of employment, and
specifically on one particular aspect O the employment
equation, nanely the cost per workplace. This concept of
cost per workplace has been extrenely fruitful, and points
to sone very fundanental issues, notably tc the fact that
societies with very limted resources cannot afford to
invest large sums for each job created if they are to
improve the overali enployment situation. Wthout wanting
to belittle the major inportance of this criterion of
appropriateness, it is interesting to observe that con-
siderably |l ess attention has been given ts the other side
of the coin, namely outpu* per enployee. If output is Iow,
i ncomes accruing to the workers will also be low, =znd the
only way to increase inzomes iS to ensure that the pro-
ductivity of these .propriate industrial or agricultura
prucesszes Wil al so increase.

Rat her than use investment cost per workplace as one of
the wmostimportantecriteria O atechnology'sappropriate-
ness, it mght also be worth considering output per worker,
and nore specifically output over a long period of tine.
Indirectly this would help to measure the evolutionary
capacity of a new appropriate technol ogy, and szrve as
feedback to the innovation process.

Consider for instance the case of a country with a per
capita income level in the range of $200. A new industrial
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plant with an average investnment per workplace of $500 is
in many respects more appropriate than a much nmore capital-~
intensive plant with an investnment per workplace of

$20,000. These two plants will in all probability have
very different levels of productivity per worker. |f the
out put per worker of the first plant is around $1000, this
may be fine for the tine being, but the crucial question
here is whether this snaller scale and nore appropriate

t echnol ogy can, in some wzy, be upgraded so as to push

out put per worker to $20C0 ir. five or ten years time (the
figure being neasured here, of course, in constant terns).
If output per worker ten years later is still likely to be
no nore than 81000, then it is probable that this is not as
appropriate a technology as initially thought., And the
main result of this innovation will have been to create
another type of ghetto, not entireiy unlike that which
characterises the traditional sector in many devel opi ng
countries.

There are good reasons to believe that one of the criteria
of a technology's appropriateness is its evolutionary
capacity. However, because of the conplexity of measuring
what constitutes a technol ogy's evol utionary capacity (the
termmay be clear, but its practical neasurenent is ex-
tremely conplex, and probably very subjective as well), it
m ght be easier and nore sinple to use a substitute yard-
stick, namely output per worker over a relatively |ong
period of time. If this output is likely to remain static,
the technology is probably |ess appropriate than initially
envi saged. One of the functions of this yardstick however
is not simply to nmake rather theoretical |ong-termcom-
parisons, but rather to bring innovators in appropriate
technrlogy to think not only in terns of today's needs and
resources, but alsc in terms of building up a system of

per manent innovation in appropriate technol ogy.

Si ngl e- Purpose and Ml ti-Purpose Technol ogy

Another criterion of appropriateness which would deserve
closer attention is that of the range of applications of a

t echnol ogy. Is a "nulti-purpose" technol ogy nore appro-
priate than a "single-purpose" technology? This concept

can be illustrated by the case of snmall-scal e agricultural
machinery. One of the npbst successful and appropriate types
of machi ne now being diffused on a large-scale in sev .al
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Southeast ASian countries is a small power tilier which
can be used for a nunber of different purposes: designed
initially for tilling, it can also be attached to a water
pump, it can serve to power a rice drier, and can be fixed
to a small trailer and used as an inexpensive neans of
transportation. Because it can be operated by an indi-
vidual farnmer for many more hours per week than either a
smal | truck, a diesel punp or an ordinary tiller, it is

an extrenely eccncmical machine. |f different machires
had to be used for each of these functions, problens of

mai nt enance, supplies of spare parts and servicing would
be nore difficult to handle. Cearly, the fact that such
a machi ne can be used for a wide variety of functions alzo
neans that none of them can be carried out quite as

efficiently as with a nore specialised machine. In <he
same way, a multi-purpose dam ainmed simultaneously at
flood control, irrigation and electricity generation, may

be less efficient in each of these functiors than a nore
specialised dam but in overall terms |ess expensive, and
relatively nore efficient because it can fulfill severa
functi ons.

Sone types of technology may be inherently nore nulti-
purpose than others. But in nost cases, as illustrated by
the Southeast Asian tillers, the multiplicity of functions
is sonething that can be built into a new technology at the
design stage: if such a tiller is to be used also as a
transportation vehicle, it nust anong others be nore power-
ful than would be required if it were used only for

tilling.

One interesting case of a techneology which is nulti-purpose
by nature rather than by design is ferro-cement technology
(i.e. cenent reinforced with wire mesh, or natural products
such as jute or bamboo,. The same basic technol ogy zan be
used for making irrigation pipes, water tanks, food storage
vegsels, and with a few mnor nodifications (e.g. in the
proportion of cenent to other materials) it can be used as
a roofing material and as panels for house construction.
The major advantage of this multiplicity of applications is
that once a poor farmer, or for that matter a village
eraftsmen, is taught the basics about this technol ogy and
about one or two nmjor applications, he can apply this

know edge to a very wide range of other technical problens.

Clearly the search for multi-purposeness in technol ogy
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should not blind us to the inherent advantages of certain
extrenely narrow and specialised appropriate technolcgsiss.
One examp’e here mght be that of very |ow cost disposable
syringes that are desigued in such a way that they physi-
cally cannot be used a second tine, thus obviating one of
the mgjor health problens in poor countries seeking to
promote MASS vacci nati ons, namely, the nultiple use of dis-
posabl e syringes that cannot be sterilised after they are
used the first tinme.

What these few exanples suggest i s that the concept of
multiplicity of applications needs to be considered nore
systematically than it is at present. A nulti-purpose
technology is not inherently better than a single-purpose
technol ogy, but thie criterion is worth exploring and

m ght serve as a useful guideline in the design of new
appropriate technol ogies.

CONCLUSI ON

The above discussion leads us to conclude that no technol o-
gy however geood, can score high marks in the light of al
the criteria discussed in this paper. Some sort of balance
needs to be found anong the potentially relevant criteria

This paper is not a conclusion in the debate about the
criteria of appropriateness. |t should be seen first and
forenmpst as a set of questions, not as clear-cut answers,
and our aim here has nerely been to suggest that the
energi ng second generation in appropriate technology wll
have to raise questions which until now have been sonewhat
negl ected, or at |east analysed prinmarily in econonic
terms. Economics is of paranount inportance, but there are
al so a nunber of other elenents which nust be considered
more carefully and more systenatically.



Chapter 2

TECHNOLOGIES APPROPRIATE FOR A
BASIC NEEDS STRATEGY

A.S. Bhalla

| NTRODUCTI ON

In the current debate on national and international aspects
of devel opnent, three types of questions are increasingly
coming to the forefront:

(a) What is the neaning of the basic needs (BN) concept,
approach and strategy of development?

(b) What production structure and technol ogy-mix are
appropriate for such a strategy? and

(c) How can ine inplenentation of a basic needs strategy
be reconciled with the inplenentation of a New
InternationalEconomic Order (NIEO)?

The present crisis in the world econony and the inequitable
distribution of wealth and rescurces between nations is
also reflected in poverty and squal or within nations,
particularly in the devel oping countries. The inplenenta-
tion of a NTEO in an increasingly interdependent world is
possible only if structural and institutional changes at
the international |evel are acconpani ed by changes in
national policies and programmes to elimnate poverty and
fulfil basic human needs. The basic needs of the poor of
the world cannot be satisfied without reshaping the globa

1Cnief, Technol ogy and Employment Branch, International
Labour O fice, Ceneva.
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econoni ¢ order; in its turn, the new Order would not be
worth aimng at if the poor did not benefit fromit

The concept of basic needs is not new \Vhat is novel how
ever is a systematic focus of attention on the fulfilment
of basic needs, especially of the poor target groups, in a
specified short tine-span, as one of the vital objectives
of development plans, policies and programmes. |If basic
needs are to be provided for in a shorter time-span than
the conventional growth strategies would permit, enphasis
on the pattern and style of growth becomes nuch more
crucial than on overall growth per se.

W argue that a basic needs approach is in fact a nore
conprehensi ve view of devel opnent, as it calls for a
greater enphasis on indigenous technology generation wthin
devel opi ng countries, a larger capacity of the productive
system to absorb the benefits of science and technol ogy,
and a wi der spread of the benefits of growth through de-
centralised production and consunption planning.

More appropriate technol ogies are needed by the devel oping
countries regardl ess of the type of devel opnent strategy
adopted. A basic needs ohjective, defined as inprovenment
of access to goods and services through appropriate in-
stitutions, adds additional dimensions to the concept of
appropriate technolegy. Thus, the focus of attention
should be as much on technol ogies for marketing, distribu-
tion and transport as on technol ogies for production.

This paper is concerned with an inquiry irto what consti-
tues a concept and strategy of basic needs; how a basic
needs stratzgy is different fromthe conventional strate-
gies of devel opnent, what the implications of such a
gtrategy are for production planning, comodity-m x and

technol ogy choice and developnment. It starts with an
outline of a »asic needs approach and strategy and goes on
to sketch its possible technol ogi cal content. Speci al

enphasis is taid here on the inplications of national/sub-
regional policics of (collective) self-reliance and the
New I nternational Economic Order (NIEOQ) for productivity-
rai sing and enploynent-generating technical change in the
rural and urban informal sectors. W also consider
examples of the types of technol ogies the generation and
utilisation of which woul d be necessary for basic needs
fulfilment, Finally, we examine the crucial questions of
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nati onal and international action.

A BASI C NEEDS APPROACH AND STRATEGY

Inits sinplest form a basic needs approach can be defined
as a type of development that attaches a special weight to
the fulfilment of basic needs, both material and non-
material, in a given society and ains at neeting this

obj ective in the shortest tine-span. Since the basic needs
of the poorest are less likely to be fulfilled in the normal
course of devel opnent, they should be identified as the
priority target group. In this sense, this approach to
devel opnent is not fundanmentally different from"employment-
oriented" and "anti-poverty" approaches. It also aims at
rapid growth, nore equitable income distribution and renova
of poverty, but the paths taken to achi eve these goals may
be quite different.

To achi eve these objectives the "income" or "poverty"
approach may not necessarily ensure the fulfilnent of

basi ¢ ueeds of the bulk of the population. For one thing

i ncone-generation alone nay not ensure nininum private con-
sunption and provision of essential public services. Addi-
tional incone nay be spent on food itens of |ower nutri-
tional value which may be supplied by mass-production

met hods.  The income approach has tended to neglect the
need for the supply O appropriateproducts to ensure that

t he purchasing power is actually translated into needs ful-
filment. On the other hand, a basic needs approach brings
access to goods and services to the forefront of devel op-
ment objectives. It attaches special inmportance to finding
out the reasons for the failure of goods and services to
reach the target groups for whom they were intended, and to
the need for ensuring their availability.

Access may be nmade possidble in a nunber of <ays, one of
which is enploynent-creation. Through the generation of

i ncomes, enploynment-creation provides an opportunity for

t he poor to have access to education, food, shelter
clothing, etc. Enployment is a direct means of generating
i ncones for those who w thout work would have to depend on
dol es or support from extended househol ds. FEmployment-
creation may also be a better neans of redistributing in-
cones than straight governnent transfers in the form of
doles. For one thing, the possibility of corruption is
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less likely when income is redistributed through enpl oyment
than through subsidies.

In a sonewhat different manner, employment alszo enters as
a labeour input necessary for produci ng goods and services
for which demand is created through generation of incones
to the poor. However, the employment and production
aspects are difficult to separate in the case of the self-
enpl oyed whose income may be directly related to the pro-
ductive activity in which they are engaged. The fact of
bei ng enployed for a wage or on "own-account" also gives

a sense of recognition, pride and participation. @gualita-
tiveaspects Of employment, that is making work nore human
and congenial, apart from the nobnetary conpensation it
carries with it: may be an inportant consideration related
closely to the sense of zarticipation and recognition.

Hewever, enploynment-generation as such need noct ne
ensure either access to goods and services or ful
basi c needs. Even apart from non-fulfilment of needs for
public services, constraints in the supply of private con-
sunmption goods such as foodstuffs could lead to inflationary
pressures. It is therefore essential that increased incones
to the poor are matched by a corresponding availability of
basi ¢ wage goods.

It follows that both generation of enployment and incones
are necessary but are not a sufficient means of ensuring
access to goods and services.

Lack of access is due not only to an inadequate supply of
avai | abl e goods but also, and often, due to faulty distri-
bution system An enphasis on the supply of goods should
therefore involve (a) overcomng the supply constraints by
ensuring fuller utilisation of available productive

capacity as well as expanding this capacity, (b) inproving
di stribution channels and delivery systens, and (c) avoiding
wast e and hoarding, etc.

Unequal access to private goods and public services may
result also fromthe prevailing structure of unequal incone
distribution. Enpirical evidence shows that severa
countries which witnessed rapid growh and equitable dis-
tribution, enabling fulfilment of basic needs (e.g. Korea
and Taiwan b«tween 2950 and 1975) started with "relatively
equal asset and income distribution; many of those that
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experienced rapid, inequitably distributed_growth vegan
with sharply unegual income distttbutfon’

Thus, basic needs fulfilnment is a socic-econoimic and
political problem as well as a technol ogical one. struc-
tural changes and political conmtnment are essential pre-
requi sites oi~a basic needs strategy. Even in countries
like India and Sri Lanka the m ni nrum needs- based programmes
proposed by the planners in the past were not always fully
impl emented. The failure to inplenment tanese plans and pro-
grammes Seems tc have been due to the absence of necessary
institutional reforms. Lack of admnistrative structures
and capacity, required particularly to implement intricate
programmes, tend to prevent fulfilment of basic nezas
targets. Traditional types of administrative systems and
structures are often inadequate to inplenent decentraliszd
programmes i N rural areas requiring |ocal know edge,
cultural identity, ard a sense of motivation. They are
equal |y inappropriate for ensuring the delivery of public
services to the target groups.

Both poverty-oriented "income" strategy and "BN" strategy
are ainmed at renoving inequalities within given societies.
These inequalities may range frominegalitarian incone dis-
tribution to the non-economc inequalities of status, such
as unequal participation in decision nmaking, freedom of
choice, authority and access to it, and satisfaction from
work and recognition from enployment. VWile a povertw-
oriented strategy is confined al most exclusively to e

all eviation of economic i nequalities, a basic need; strategy
al so enconpasses elimnation of at |east sonme of the non-
econonic inequalities. The latter is a necessary, but per-
haps not a sufficient, condition for the satisfaction of the
basi c needs of the masses in the shortest possible tine.

One way to alleviate inequalities especially of the non-
econonmic type is to ensure widesr participation of the
potential beneficiaries of devel opnent in planning and de-

2See Davi d Morawetz: "Twenty-five years of econonic

devel opnent”, Finance and Devel opnent (Washington, DC.),
Sep. 1977. Also see Chenery, et. al., Redistribution with
Gowh, Oxford University Press, 1974.
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cigion making. Wthout popul ar participatisn the percep-
tion of development is likely to be |opsided. Unless
people specify their needs (through a process of collective
decigion making or otherwi se) any targets for supplyiug
goods and services set by the central planners are at best
likely to be either off the mark or geared to the needs of
the social groups who are already nuch above the m ni num

[ evel of poverty.

Where direct participation is not feasible in practice
articulation of poor people's needs can be ensuread through
such ins%itutions as cooperatives, peasant organisations,
communes, trade unions and simlar associations.

Popul ar participation enables decentralisation of decision
making in planning and production. |t can take severa
forms: for instance, it nmay inply that people thenselves
determine their basi c needs. Secondly, it may nean that
people participate in setting local targets for production
and consumptien, and ensure their inplementation. De-
centralisation in decision nmaking facilitates autonomny at
the local level. In npbst developing countries, one of the
maj or constraints to the inplenentation of devel opment pro-
grammes i S an inadequate institutional and organisaticnzl
structure. Under- a centralised system transmission of a
decision fromthe centre to the periphery tends to take
time and is likely to get distorted somewhere along the
line. On the other hand, decentralisation is likely to
hel p overcone unnecessary bureaucratic and administrative
del ays.

Basi ¢ needs planning requires participation, decentralisa-
tion and | ocal resource mobilisation conbined optimally
with a dose of central coordination and planning. The de-
gree of local initiative and participation, the effective-
ness of social and economic institutions, and the quantity

5This, however, nrasitnnses that these institutions sre
effective in representing the interests of the poor , that
they are in regular and close contact with the farge:
poverty groups in the rural and urban informal sectors, and
that they are useful instruments in crganising the poor
into an articulate political force.
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and quality of indigenous material and human resources,
will largely deternine the nature of technology which in
turn will affect the cost of provision of basic needs.

Fulfilment of basic needs cannot be the sole responsibility
of national action by the developing countries. Wile it

is the sovereign right of each developing country to define
its own basic needs objectives and the neans to fulfil them
the inclusion of basic needs as a part and parcel of a more
equitable international (economic) order would involve re-
shaping the aid and trade policies of the advanced countries,
redefiniag the role of private foreign investnent and of

mul tinational conpanies and controlling the flow of the nost
advanced technol ogies fromthe North to the South. Ee-
orientation of these international measures is essential in
order to make the efforts of the devel oping and devel oped
countries conpatible in launching an attack on world poverty.
There is however no substitute for the full political commt-.
ment by the devel oping countries thenselves tothe implemen-
tation of appropriate reforms and institutions to satisfy
the basic needs of the poorest in particular, and of the
popul ation in general

The inplenentation of basic needs by the devel oping countries
may also require a nore self-reliant devel opnent inplying

| ess dependence on the advanced countries. Self-reliance,
both national and colleciive (interpreted in ternms of co~
operation among developirg countries) is a prerequisite for
i nproving the bargaining position of the devel oping vis-&-
vis the devel oped countries. There is a parallel here with
the orgznisation of the rural poor in a devel oping country.
In the sane way as the poor need to be organised into
associations to raise their political power, the develcping
countries need to organise thenselves into groups to over-
come their weak bargaining position and to safeguard them
sel ves agai nst econonic disturbances |ike recession and
inflation in the advanced countries.

TECHNOLOG CAL CONTENT OF A "BN" STRATEGY

Be it the distribution of income and purchasing power, the
conposition of output, accezss to resources, i nputs and
outputs, all these variables have inportant inplications
for the cheice and devel opnent of technol ogies in the de-
vel oping countries. This paper does not claimto present
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a technol ogi cal blueprint for a basic needs strategy. It
is a more nodest attenpt to outline technological implica-
tionn of the following elements of a basic needs strategy:
(a) incomes to the poorest target groups;

(b) access to goods and services and inputs;

(c, physical production of goods and services;

(a) participation and decentralised production; and

(e) national and collective self-reliance

W shall consider below the rel evance of each of these

components for technology.

Incones to the Poorest

Generation of incone to the poorest is possible in a nunber
of wavs, e.g. by enploynment, through income transfers by
the government, through redistribution of assets such as
land, and through a rise in the productivity of existing
met hods of production. The treditienal techniques are no
doubt emplecyment generating but their productivity is

often so low that they may be "inappropriate" for generat-
ing adequate incomes. In fact the technologies actually
inuse in the small and urban informal sectors nay be too

| abour-intensive. Their adaptation through technical
progress within these sectors may call for a somewhat

hi gher capital to labour ratio, thus inplying |ess enploy-
ment intensity within the process itself. Thus, technolo-
gical innovations for removing drudgery of women may well
be |abour-saving but incone-generating, and hence desirable.

In the past, too nuch enphasis has 'been placed on inter-
national technology transfers and too little on technology
gaps within developing countries. This has perpetuated
the technol ogi cal wvacuum in the traditional sectors and
has tended to w den the gap between the traditional and
the nodern sectors.

A basic needs strategy should aim at raising incones of the
poor through the devel opnent and inprovenent of traditiona
technologies in the rural and urban informal sectors. For
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one thing, it may often be easier to nodify and adapt

exi sting technologies than to create them de nova.
Secondly, the problem of accessibility to the poor is
minimised when attenpts are nade to inmprove on the teca-
noleogies to which they are already accustoned, but w .ch
Wi t hout modifications might not generate reasonable |evels
of productivity and income. An ILO/UNDP project i
Tanzania denonstrated that in a subsistence econony pre-
vailing in the region considered, the initial cash outlays
required for tractorisation or even for inplenments con-
sidered "intermediate" were well in excess of what the poor
farners could afford. The project therefore recommended
that enphasis should be placed, at least initially, on the
desi gn and devel opment of those village technol ogi es which
are more productive than the traditional ones, yet within
the reach of small farmers and ot her poorezt groups of the
popul ation. 4

There is as yet some controversy regarding the extent to
which it is possible to upgrade existing technologies
through modifications and adaptation. There are those who
argue that traditional techrologies, even though in-
efficient (in terms of |ow productivity), may be appro-
priate in the context of the rural sectors on other counts,
viz. the local needs and the skill patterns, not to speak
of the socio-cultural environnent. They believe that it is
preferable to introduce inprovenents of these technol ogies
through the application of "nodern" scientific znd tech-
nol ogi cal know how avail able within the so-callea "nodern”
sectors of developing countries. Resent attenpts to im
prove the bullock-carts and earth-moving met hods (wheel -
barrows, wooden stretchers, etc.) are but a few exanples
of the scope for upgrading the existing technolcgies.
There is another school which would discard existing "tra-
ditional" technologies and argue for the use of "nmobdent
technol ogies to enable a quantum junmp in the standards of
living of the population. Wether certain existing tech-
nol ogi es can be adapted/inproved or not is an enpirica
question which needs to be treated case by case.

4See George McPherson and Dudley Jackson, "Village
technslogy for rural devel opment™, lnternational Labour
Revi ew, February, 1975,
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concentration ou imrroverent of technologies alone as a
smans 0f incvome generation will g+ best be an insutrficient
solution.. Redistribution of i-vestnent cescurces in favour
of +the hitherto neglected urban informal and rural sectors
woul d be necessary at the same time to ensure that the
smal | -scal e producers have wherewithal to effect necessary
technological inprovenments. This may call for redistribu-
tion of assets like capital and land to the poorest groups
of society, along with a necessary public provision for &
and D work to respond to their production and consumpticn
needs.

Acces

The capacity of the small farmers and small producers to
innovate very much depends on their access to various in-
puts The experience of the Green Revolution has shown
that in many cases the larger farnmers benefited nmuch nore
from the use of HYVs of rice and wheat than the small
farmers. This does not inply that the new technol ogy was
i nappropriate; rather the institutional arrangenents for
credit, land tenure and market structure were biased in
favour of the landlords and the big farmers. The ex-
perience of Asian countries, notably India, Pakistan and
the Philippines, shows that the small farmers had little
access to such inputs as fertiliser, water, credit and
technical know edge. On the other hand, these inputs were
nmade available to large |andowners on subsidised rates to
ensure that they innovated in order to raise agricultura
production rapidly.

The experience of agriculture also applies to the industria
sector. Mar ket inperfections, that is, factor price dis-
tortions in labour and capital markets, result in the re-
latively low cost of capital and a relatively high cost of
labour facing the nodern manufacturing sector, and a high
cost of capital with a relatively low cost of labour in the
"non- nmodern" sectors. Work undertaken on the urban in-
formal sector under the ILO World Enployment Programre
(WEP) suggests that the informal sector enterprises either

do not have any access to credit at all, or they have a
very limted access characterised by exorbitant interest
rates and stringent terns and conditions. In the case of

Ghana autonotive repairs, only 6 per cent of the nasters
borrowed the initial amount necessary to start busi-
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ness.5 Credit was the least inportant source of financing
since the small enterprises had little access to credit
institutions. One of the sources of financing was the
masters' savings out of wages earned irn the nodern sector
during the course of apprenticeship training there

Anot her was the customers. In the case of auto repairs,
custoners trust masters and make cash paynments before
repairs are done. This enables the masters to buy the
necessary raw materials. Such pre-financing works to the
nmut ual advantage of the repair shops and the custoners.

The shops obtain necessary materials without having to
keep big anmpbunts of inventory stocks: the customers are
assured of low repair costs, at |east |ower than what they
woul d have to pay to the large nodern sector workshops.

Access to inputs can also be related to the access to
product markets. The informal enterprises nmay be forced
to sell goods to a single buyer or a small group of

buyers on whom they have to depend for credit and ot her
needs. Access to product markets can be further reduced
if the small-scale enterprises have to conpete with |arger
nodern enterprises in the sane market. However, this need
not be the case when the "infornal" and "nobdern" sector
products are non-conpeting. A case study of tin cans in
Thai l and6 represents an interesting example of how sea-
sonality of demand and snmall segnented markets worked in
favour of small producers with [ow capital-intensity.

Local demand for a variety of canned goods like fruit,
vegetabl es and pickles led to the energence of small-scale
plants owned by lccal businessmen. In the early 1960s
large foreign firns entered Thailand to produce canned
dairy products and canned pineapples for the foreign
market. The rapid growh of the "foreign" sector pro-
duci ng canned goods led a specialist can-making firmto
enter the market in the late 1960s. Thus, a dualistic

5A. Hakam, Technol ogy Diffusion fromthe Fornal to the
Informal Sector: Autonotive Trade in Ghana, WEP WrKking
Paper (WEP 2-22/WP.35), ILO, Geneva, July 1978.

6R. Bell, et. al, Industrial Technology and Enpl oynent
Opportunity, ILO, Geneva, 1976 (nineo).
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structure of can-making industry has enmerged: with the in-
formal segment characterised by low product quality, |ow

i ncone |ocal markets, |ower wages, limted access to credit,
and use of |abour-intensive "sem -manual" techniques. The
nodern sector caters largely to the high inconme domestic
and foreign markets. The large firms have not entered the
markets of the informal producers partly because a sizeable
proportion of the production of these firms is for their
owmn us e . Secondly, the pattern of demand in the inform
sector requires production of a different kind: a larger
nunber of different shapes and sizes of open-top cans to
whi ch the automated high-speed equi pnent of the |arge-scale
nodern sector is not geared.

The ~-~_.L.on of access is also in some ways related to
informati on and know edge about the efficient technol ogies
devel oped either within the rural and urban inforna
sectors, or those available and in use in the nodern

sector. This raises questions about the need for |inkages
with producers in the rural and urban infornal sectors

t hrough extension services and other means of diffusing
new and adapted technol ogies. Agricultural extension
services have already been well established in many devel op-
ing countries. There is an equally urgent need for in-
dustrial extension services to reach the small inform
sector enterprises in order to assist themin product and
process adaptations and in the use of new technol ogy.
Another method of raising the technological levels in

these enterprises is to inmprove their linkages with the
nodern sector through subcontracting which makes tech-

nol ogi cal inprovenments anong subcontractors possible.

Wat anabe7 has distingui shed between three types of I|inkages:

(a) input | inkages which refer to supply of raw materials
and machinery. Such linkages may for instance take
pl ace between petty garnment producers end suppliers
of textile fabrics cr sewing machi nes;

7See S. Watanabe, Technol ogi cal Linkages between Form
and Informal Sectors of Munufacturing |ndustries, WEP
Wor ki ng Paper (WEP 2-22/WP. 34), ILO, Geneva, March 1978.
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(b) market 1inkages between parent firm and sub-
contractors which, unlike the above, supply the
same end product to the sanme custoners; and

(c) technol ogical Ilinkages which inply flows of
technol ogy and skills between the two sectors.

Not enough is yet known on the precise form and the extent
to which linkages exist between formal and informal sectcrs,
cn the manner in which entrepreneurs and workers in the in-
formal sector acquire skills, the extent to which such
skills are adequate for innovations in the sector, on ways
to encourage the transfer of technology fromthe formal to
the informal sector, and on whether such transfers are
necessarily beneficial to the devel opment of the latter.

The experience of Japan suggests that rapid industrizali-
sation was made possible to a large extent by close col-

| aboration between the |arge-scale and small-scale sectors,
with the former helping the latter to upgrade and adapt
their technology. |In the case of China, it is reported
that, at the earlier stages of devel opment, |inkages were
mai nly one-sided, With nmodern industry providing the rura

i ndustry with the necessary technol ogy. When rural in-
dustry devel oped, these |inkages becawme mutual, and in the
third stage of industrialisaticn the two sectors becane
more or |l ess integrated. The inprovenent in the quality
standards in the rural sector permtted an expansion of the
subcontracting system.® These are but two exanples of the
positive aspects of inter-sectoral technol ogy transfers.
There may however be negative factors at work too. The
flow of technology fromthe nodern to the traditional and
infermal sectors may actually displace the latter tech-

nol ogy, thus resulting in considerable unenploynent.
Secondly, the nmpbdern sector technology nay be too advanced
and hence inappropriate for the rural and urban irformal
sectors. Thus, while inmprovement of technologies in the
urban and rural informal sectors should be an inmportant aim
in a basic needs strategy, this goal could perhaps be
better achieved by local innovations within these sectors
through public R and D support, and through access to

8See Jon Si gurdson, Rural Tndustrialisation in China,
Harvard University Press, 1977.
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finance capital

" Ancther aspect or access With a technologicazl dimension i s
the provision of access to public goods and services. Ee
these inputs or outputs, access is ofter prevented due to
the lack of adequate delivery systems to channel such
services to the urban and the rural poor. Imprcvement in
delivery of government services calls for an investigation
of the desired pattern of output and the infrastructure re-
quirenments, the use of technology and the cost of making
these services and infrastructure available to the poor
under different crganisational and technol ogical forns.

For exanple, the provision of safe water for all, recom
nmended at the World Employment Conference, is one of the
goals of a basic needs strategy. A large majority of people
in developing countries do not have an easy access to safe
water supply. A majecr constraint to the develcpment of
adequate water supplies and water treatment facilities is
the shorvage of funds. There is therefore z need to develep
and inpl ement technol ogi es which minimise the cost of water
treatment and water distribution systems. This is parti-
cularly true for rural areas where diseconomies of scale
rai se production cost of treated water per unit of output,
and where people nmay not be able to afford treated water
unless it is sabsidised by the governnent.

In the finzl anal ysis, access to inputs is tied up with
asset redisgtribution and payments system (i.e. who determ

i nes who gets what sort of work and with what tools/equip-
ment/land). Thus, the nodern sector's privileged access to
capital and other inputs need not necessarily be due to
factor price distortions which are often believed to cause
the use of inappropriate technologies. it may well be the
institutional factors and unequal pattern of incone dis-
tribution that determine factor prices much more than

mar ket forces.

Physi cal Production of Goods and Services

The question of ensuring access is not very neaningfu
Wit hout a production structure that has the capacity to
ensure the availability of those itens of private and
social consunption which are essential for inplenenting
basi ¢ needs targets.
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A basic needs strategy inplies a production pattern and

a product-mx different from.the one under a conventiona
growt h-oriented strategy. The objective of satisfying
private and social consumption requirenents of the bottom
20-30 per cent of the population requires a very different
consunption bundl e of goods and services from the one that
woul d obtain if equal weight were given to the requirenents
of the rich and the poor.

There are those who argue that the pattern of consunption
and of industrialisation (i.e. the type of product-nmx)
largely determnes the choice of technology. Inplicit in
this argunment is the assunption that very few goods can be
produce; wth more than one technique of production. At
least in certain sectors technical choice is possible even
wi thout changing the conposition of output. Since the basic
needs strategy gives higher priority to the production of
goods and services to be consumed by | owinconme groups, it
requires the devel opnent of technol ogies which can produce
sinple goods with sinple "characteristics" at |ow cost.

Basi c needs targets need to be established in physica
quantities of goods and services so that shortfalls in
their fulfilment can be measured regulariy. Goods and
services may be defined in the form of their principa
characteristics, e.g. calories, cubic metres of space or
netres of cloth. Although the basic human needs for food
shelter and clothing are universal, the ways and the extent
to which these needs are fulfilled will depend, by and
large, on the physical availability, characteristics and
distribution of these goods. In a basic needs strategy,
goods may he considered "inappropriate" if they represent
"characteristics" which are beyond the reach of the poor
target groups, or are not wanted by them

A basic needs strategy wiil require nore enphasis on pro-
duct devel opnent and adaptation than is generally placed
on these aspects of technology in production planning
Since products are indivisible in the sense that the pur-
chase of a given product impliies the acquisition of a nunber
of characteristics simultaneously, production planners nay
have to allow for product substitution: choice in favour of
products which do not have excessive characteristics or
standards. Standards and characteristics could be defined
as "excessive" if they were beyond the reach of the con-
sunmers below a certain level of incone, or if they were
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unwanted by a set of consunmers whose basic needs bundle of
consunption goods does not include these characteristics.

Just as the basic needs targets are not deternmined for al
times but need a constant revision to take account of
change in inconmes and living standards, so do the
characteristics change with rising material standards.
Therefore what are "appropriate" standards today may no

| onger be appropriate a few years hence, It is necessary
that |ike basic needs targets the product standards and
characteristics be revised periodically.

Since individual s demand products with a number of
characterisitics, a technol ogy conponent of a basic needs
pl an can be described z.d analysed in terms of preduct

i nnovations referring to a particular bundle of goods
required for the fulfiiment of basic needs. These innova-
tions nmay take the Corm of devel opnent of new products, or
adaptation of existing ones. A mgjor effcrt would be re-
quired to (a) adapt end products to lower or different
specifications, sinpler packagi ng, medelling, etc., and
(b) improverment of quality of traditional and unsophisti-
cated products. The end purpose is to ensure that un-
necessary characteristics are dispensed with, and products
are made to require less maintenance. Sinmilarly, greater
enphasis will need to be placed on "utility" versions of
modern sector goods, and a reduction in the production of
"l uxury" goods. A nunber of foreign car marufacturers
established in the Philippines have introduced "Asian car"
nodels "in order to increase the |ocal content of preoduc-
tior without raising costs or sacrificing quality to any
appreci able extent. An extrene case is provided by one
manuf acturer in whose car bodies banboo and wood, which
are in plentiful supply in the Philippines, are used".?

* * *

Havi ng considered the three principal characteristics re-
lating directly to technology choice and devel opnent, we

9ILG, Technol ogi es for Basic Needs, by Hans Singer
Geneva, 1977, p. 54.
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now exam ne two additional features of the strategy, name-
Iy (a) popular participation in decision nmaking, and (b)
collective self-reliance and technical co-operation anong
devel oping countries (TCDC). Zsth these features have
inplications for the organisation of production and its
distribution.

Partici pati on and Decentralised Production

Popul ar participation in a basic needs strategy essentially
boils down to decentralization of production and to plann-
ing frombelow. Production and consunption planning can be
either centralised or decentralised, or a. conbination of
the two. Wth perhaps a few exceptions (e.g. Sri Lanka and
China) nost planning in developing countries is highly
centralised. Investnent allocation, production and con-
sunption targets, balances between demand and supply, are
all considered by national planners on the basis of certain
assunptions about aspirations of the population Within the
framework of declared goals of planning

A distinction needs to be nade between planning and de-
cision maki ng. Many countries have centralised plans but
effective decisions are taken at the local level, while in
others the reverse may apply, e.g. where large state cor-
porations or nultinational companies make inportant de-

ci sions

In any devel oping society, there are a nunber of diverse
deci si on-nmakers ranging from | arge-scale producers in-
cluding national and multinational enterprises, nationa
governnents (who in certain cases also participate directly
in the production process through state-owned corporations
and public enterprises), to self-enployed individuals in
fam |y enterprises, co-operatives or extended households in
the urban informal and rural sectors. Al these groups in-
fluence technol ogy choi ce and devel oprment through their
participation in economic activity. One may therefore ask
the question: what is new, that a basic needs strategy
rﬁally calls for? A move towards this strategy inplies
that:

(a) the weight of snall-scale producers at the grass-rooits
[ evel increases;
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(b) those who do not directly participate IiNn a productive
econom c activity also have a say in matters that in-
fluence their welfare;

(c) scope for self-empleyment and househol d nodes of pro-
duction where ownership and decision-making are conbined
shoul d he increased; and

(d) the rural poor who formthe bulk of the population are
organised in order to carry a political weight which
will enable themto articulate their needs.

In a conventional devel opnent strategy, rescurce allocation
is skewed like the inconme distribution With the result that
the national resources and assets are cont-oiled by snall
groups of powerful vested interests. These resources are
therefore used largely to satisfy the demand pattern which
serves their interests, |eaving the basic needs of the bulk
of the population unfulfilled, both in terns of techniques
(confining enploynent to few) and products. A shift towards
a basic reeds strategy makes it necessary to ensure not only
greater access to resources but also greater contrnl over
them These are in fact the prerequisites for the devel op-
ment and aspplication of technol ogi es appropricte at the
grass-roots level., The centralised nature and structure of
social institutions and patterns of ownership can often in-
hibit the inplenentation of technological altsrnatives that
are known and may be socially as well as te.. zically de-
sirable.

In principle, the cooperative forms of organisaticn and

the framework of household production may be much nore
advant ageous for the utiligsation of socially desirable

enpl oynent-creating technologies. This is so because work
is done largely outside the wage system so that reward for
work is in the form of greater output rather than wage-
payment. The cooperative and household nobdes of production
have another advantage over the wage system nanely that
workers do not feel alienated. Organisation of production
in a large nunber of small enterprises in a household
framework i s nuch more likely to ensure that the incone
generated is appropriated by famly or cooperative nenbers
than by the large-scale producers under a nore centralised
production system

Decentralised production also hel ps pronote learning-by-
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doing types of innovations outside the formal R and I
institutions. In the past, in nost developing countries
appropriate technol ogi es have been neglected both within
and outside the formal R and D system partly because of
a heavy dependence on devel opnents in the advanced
countries. I mported moderr technol ogy, by destroying the
traditional smail-scale productive activity, often pre-
vents |earning-by-doing by the sem-skilled and skilled
artisans. It also tends to orient the educated and
scientific elites of the devzloping countries towards the
probl ens and standards of the rich countries. The result
is a sense of inferiority and a tendency to initate rather
than innovate. The encouragenent of decentralised pro-
duction at the local level should help overcome these
negative tendencies.

The experience of Sri Lanka, with the District Devel opnment
Councils (DDcs), and nore recent attenpts of the Indian
Government at bl ock-level planning, bothk rertlect a realisa-
tion that the devel opment effort =+ local | evel alone can
be successful in estinmating people' s needs and aspirations,
as well as the availability of resources and their mobilisa-
tign. The IDCs in Sri Larka represented one type of in-
stitutional framework that enabled |ocal population to
participate in political, social and economc activity, and
torely, in so far as possible, on locai skills, locally
devel oped machi nery and technology. Wiat was initially a
purely technical/adm nistrative unit was subsequently re-
organised into a politically based programme with the

appoi ntnment of a |ocal governnent nomninee or a nenber of
parliament as the chairman of the DDC. This politicisation
seens to have been based on the recognition that a politica
conm tnment and support at the local level is essential for
the implementation of policies and programmes.

Decentralised production and technol ogi cal development do
not inply elimnation of planning at the national |evel

al though too nuch detailed planning mght not be necessary
if the right kinds of policies are introduced. What the
basic needs strategy inplies is an aggregation of [ocal
district and provincial plans which reflect nore realistic-
ally the aspirations and needs of the people for whose
benefit planning is designed. Such an aggregation hel ps
the central planners to cross-check their cwn notions of
what the |ocal resource availabilities and skills are for
produci ng the target product-mx with the appropriate tech-
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nol ogy- m x.

An effective mix of central and local planning needs to be
combin:d Wi th adequate and tinely plan inplenmentation. An
efficient admi nistrative systemis a prereguisite to the
successful inplenentation of any plans or policies. A

devel opnent strategy based on decentralisation and dis-
persal of econonmic activity tends to make much greater de-
mands on the adm nistrative stru. Cure and capacity in the
devel oping countries. An adequate administrative structure
for a basic needs strategy will require appropriate |oca
institutions at the district and block levels. It would
also require adequate conmunication system whereby informa-
ticn and decision signals can be exchanged pronptly between
the national level and the province, district or county.
Successful devel opnent and diffusion of technol ogies through
decentralised organisation presupposes a proper coordination
and dovetailing of production and investnment plans at dif-
ferent administrative and econonic levels,

Nati onal and Collective Sel f-Reliance

Self-reliance at the national level may inply |esser depen-
dence on the advanced countries for inmport of technol ogies
and products. It does not however nean total autarky or

i ndependence. Collective self-reliance and technical co-
operation among devel oping countries are simply an exter sion
of "local" and "national" self-reliance to a sub-regiona

and regional level. It provides for the exchange of tech-
nol ogi es and goods anong devel oping countries wthout how
ever excluding trade =nd technology transfer between de-

vel oped =nd devel opi ng countries as equal partners. It

also inplies generation and adaptation of indigenous tech-
nology with a view to developing a strong national tech-

nol ogi cal capability within devel oping countries. Wak
science and technology systems in devel oping countries

make them dcpendent on the advanced countries in two prin-

ci pal ways: (a) they are forced to use advanced technol ogi es
fromthe devel oped countries regardl ess of their appropria-
teness, and (b) the weak bargai ning and negotiating position
of develeopinz countries either reduces their access to
nodern technology or raises the cost of technology transfer.

Col lective self-reliance can be defined in terns of a re-
duction of "technol ogi cal dependence" of the devel oping
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countries on the advanced countries whose problens and re-
source endowments are very different. Technol ogica
dependence may be di sadvantageous and harnful to the
objectives of a basic needs strategy in several ways.

First of all, it reduces zentrol over technol ogi cal de-

ci sion-nmaking and thus conflicts with the objective of
participation at all |evels. In a study of totally Ilocal-
owned firms in Argentina which buy their technol ogy abroad
Sercovich concluded that the nature and "content of tech-
nol ogy agreenents is such that nost of the power of in-
dependent decision-making is taken out of the hands of the
|l ocal owners and managers”.l9 Secondly, it may hinder the
i ndi genous devel opnent of scientific and innovative
capacity.11 Free transfer of technol ogy fromthe advanced
countries tends to reduce the notivation of the devel oping
countrizs to devel op their indigenous technology. Even if
they nave such notivations, they cannot wthstand the

dom nance and conpetition of inported technol ogy without
the "infant-industry" protection to local technol ogy.
Further, contracts governing the transfer of technol ogy
also inhibit local R and D to devel op indigenous technol ogy
and adapt inported technol ogy.

Pronotion of technol ogical independence may imply redirec-
tion of existing North-South |inks. It may also require
greater national self-reliance. There is controversy on
whether cutting off ties with the advanced countries is
beneficial to LDCs in resnect of a self-reliant technol o-
gi cal devel opnent. The experience of countries |ike China
suggests that the discontinuation of Russian technica

| ocal technol ogy devel opment during the Geat Leap Forward

10F.C. Sercovich, "Foreign technology and control in the
Argentinian industry" (Ph.D. thesis, Sussex University,
1974) quoted in Frances Stewart, Technol ogy and Under-

devel opnent, 1977,p. 131.

llSee A'S. Bhalla, "Transfert de technologie, technologie
appropriée et emploi™, Revue Tiers-Monde (Paris),
janvier-mars 1976.

assi stance and supply of equipment in the fifties stimulated
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period.t2 This was perhaps nmade possible by the existence
of local capacity to innovate.

Nat i onal independence conbined with "horizontal" 'co-
operation anong LECs is likely to be much more conducive
to the building of national technological capability and
devel opnent of technol ogies appropriate for the socio-
econom ¢ conditions of the developing countries. Such an
exchange between Third World countries would also reduce
the costs of technology transfer by raising their bargain-
ing position. Furthernmore, in the case of snall-sized
countries, the national units of R and D may be too snal
to be economically viable; sub-regional k and D among a
group of LDCs may pronote econonmies of scale.

Tcoe in the field of technol ogy can take many fornms.

First, flows of technological information anong devel opi ng
countries need to be improved through exchange of technica
personnel and know how. Such information may cover
avai |l abl e technol ogical alternatives, sources of technol ogy
supply, terms and conditions ol their transfer, technol ogy
policies, and existing research and devel opnent facilities.

No institutional machinery at present seems to exist for
specialised exchange anobng LDCs. However, the sub-regiona
groupings like the ASEAN and other bodies of the devel oping
countries like the Group of 77 and the Non-Aligned G oup
provide a rudi mentary begi nning towards collective self-
reliance. Wiile it is true that untii recently the LDCs
did not nake a political commitment to appropriate techno-
logy, this position has wtnessed a wel come change
Countries like India and Sri Lanka have deciared appropriate
technol ogy devel opment as their official policy. The ASEAN
have put aprropria*te technology on the agenda of their
mnisterial meetings on a regular basis. At the ASEAN
Labour Mnisters neetings in Baguio (Philippines, 17-19 May
1976) and Pattaya (Thailand, 24-25 May 1977), the partici-
pating countries agreed to co-operate with each other in
pronoting the devel opnent and transfer of appropriate

l2See A.S. Bhalla, "Technol ogical choice in construction
in two Asian countries: China and India", Wrld Devel op-
nment, Match, 1974.
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technol ogy. They underlined the need for governnents "to
establish a national organisation charged withh pronoting
the use of appropriate technology throughout the decision-
maki ng apparatus of the public sectors. This organisation
cov1d have its representatives in each goverament mnistry
who woul d assess every opportunity in the mnistry for

i nt roducli ng appropriate technology at each decision

| evel " .

The Group of Non-Aligned Countries has also been pre-
occupied with action needed for the application of
appropriate technology in devel opi ng countrizs. At their
Fifth Sutmit Conference in Colombo in August 1976, the

G oup elaborated an "Action FProgramme for Econom c Co-
operation" of which appropriate technol ogical devel opnent
formed a prominent part. At their meeting in New Del hi
(7-11 April 1977)14 the Bureau of the Non-Aligned G oup of
Countries decided to set up an I|ntergovernnmental Wrking
G oup on the Applications of Appropriate Technol ogy.

Mbre recently, the First Conference of Labour Mnisters

of Non-Aligned and Qher Devel oping Countries (Tunis,
24-26 April 1978) drafted the Tunis Action Programme which
contains a nunmber of activities for further horizontal co-
operation in the fields of enployment, training and educa-
tion, and appropriate technologies.

Z
l)Report of the Special Meeting of ASEAN Labour M nisters,
Baguio City, Philippines, 17-19 May 1976, pp. 154-155.

14Report of the Bureau on the Meeting of the Non-Aligned
Group of Countries, New Delhi, 7-11 April 1977 (NAC.5/BUR.1,
DOC.2/REV.2),

15Acti on Programme Of the Tunis Conference - First Conference
of Labour Mnisters of Non-aligned and O her Devel opi ng
Countries, Tunis, 24-26 April 1978.
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TECHNOLOG ES APPROPRI ATE FOR BASI C NEEDS
SATI SFACTI ON

It follows from the foregoing that appropriate technol ogy
is a concept which inplies a suitable policy framework and
a broad-based pattern of developnent. Tt is not =z tool-
kit of a selected number of technol ogi es with tachnical
and eugineering specifications which could fit in with the
requirenents of all Third Wrld countries. Peculiarities
of local conditions (economc, social, ecological, etc.),
di fferences in socio-econonic systems and institutions,
and specific production and consunption priorities, al
these factors rule out a "standard tool-kit" approach.
However, although it is wong to ook for particular
technol ogies as appropriate for all climes and tines, it
is possible to examine broad priority areas in which

t echnol ogi es should be devel oped and upgraded in a basic
needs-oriented strategy. The following are sone of the
exanpl es of the types of technologies that would require
speci al enphasis:

A Pre- harvest technol ogi es

(a) tools and equipnment for ground preparation,
pl anti ng, weedi ng aud harvesti ng;

(b) water supply and irrigation technol ogies,

e.g. equipnent for storing, liftirg and noving
wat er

B. Posi - harvest technol ogi es

(a) food-processing and agro-based technol ogies;

(b) food preservation, techniques of packaging
etc.

(c) food storage technol ogies;

(d) lowcost transport nodes in rural areas for
mar keting of agricultural produce
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Al though precise definition of basic needs and the tech-
nol ogies required to provide themwill vary from country
to country, depending on its over-all production and con-
sumption priorities, food will perhaps be one of the mos:
prom nent basic needs in nost if not all devel oping
countries. Therefore, research and devel opnent on tech-
nol ogi es appropriate for food production, its marketing
and distribution, and its processing and preservation,
deserve priority.

Among the pre-harvest technol ogies, tools and equi pnent

for crop cultivation and irrigation are perhaps the nost
significant topics of research and design engineering

At present, what is readily available on-the-shelf is
either the nmost nodern and sophisticated agricultura

machi nery (big tractors, conbine harvesters and the |ike)

or the nost primtive hand tools with very limted life

and |ow productivity. There is a virtual absence of
"internmedi ate" technologies with productivities higher than
the traditional tools, yet within potential reach of the
smal |l and the medium farner. Wile rapid innovations have
been witnessed in the biological technology, in the form

of HYVs, appropriate technical innovations on the mechanical
side have |agged benind,l

Little is at present being done to design equipment for
upl and cultivation or animal-drawn equipnent. These
smal | -scal e farm tool s/ equi pment deserve much greater
attention in a basic needs strategy: they can be designed
for local manufacture with econonical |abour-intensive
met hods. Take the exanple of recent attempis at the
design of sinple hand-punps for lifting water for irriga-
ticn. A hand-punp is much cheaper than the currently
avail abl e diesel punp which apart from its expensiveness
al so raises problens of maintenance due to shortage of

16There are scattered exanples of devel opment and nodifica-

tions of agricultural inplements. The International Rice
Research Institute (IRRI) has designed lowcost tillers,
threshers and dryers nore suited to small-scal e rice-
farming in South-East Asia.
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spare parts. Manually operated shallow tube wells for
irrigation (MOSTI), though a relatively new type of
irrigation technology, are already being used in

Bangl adesh.

However, appropriate innovations are required for raising
productivity of technologies currently used for the design
and construction of small-scale irrigation works. Also,
use of appropriate materials is necessary for |ining
canals, open wells, and |ow cost tube wells.

Mich hardware required to upgrade traditional technol ogies
can in principle be manufectured locally in small-scale
engi neering workshops. For exanple, various types of
devices for lifting water from streans and wells, and
several agricultural tecis and equi pment are known to be
prodaced locally. However, their manufacture is not

al ways economically and technically efficient. The ngjor
obstacle to their local manufacture stens from deficiencies
and i nadequate supplies of materials of uniformquality
rather than from any lack of knowhow There is therefore
a greater need for research on materials engineering and
net al -wor ki ng technol ogy.

W have argued that upgrading of traditional labour-

i ntensive technol ogi es should be a cornerstone of a basic
needs strategy. A nmmssive technol ogical transformation
that this involves clearly requires machine-fabrication
facilities and well-established metul-working industry.
Supply of adequate materials and inputs such as iron and
steel, coal, and fertilisers, would be desirable. What
is even nore inportant is their appropriate distribution
to the small-scale producers at reasonable prices. There
is thus a need for adequate |inkages between |arge-scale
modern and the snall-scale informal sectors. A basic
needs strategy does not therefore inply a conplete shift
to the small-scale sector; instead, it underlines the
need for a better integration of different sectors of the
econony so that the productivity and technol ogy gaps be-
tween different sectors are i-educed

Under a basic needs strategy capital goods sector has an
important role to play. Machine tools and other capital
goods are desirable not only for rapid accunul ati on but
also for inprovenent in indigenous technology and adapta-
tions of inported technology. These industries, in
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particular, the machine tools manufacture (which incidental -
ly is nore labour-intensive than is often assumed) are the
mai n sources of technical innovations.

Externalities through learning and diffusion of innovations
to different sectors should facilitate bridging of the

t echnol ogy gaps between the large-scale and the small-scale,
and between nodern and non-nodern sectors.

Research al so needs to concentrate on the ways in which

t echnol ogi es can be devel oped to | ower capital-labour and
energy-labour rati os without appreciably raising unit

costs. This raises the related question about the extent
to which "down-scaling" of products and processes iS

possi ble. Experience to date shows that fcca-processing

i ndustries/technologies can in principle, operate econom c-
ally at small-scale, although many innovations and adapta-
tions have not yet been applied. For exanple, in Thailand,
need has been felt for small-scale rice-stabilising units.
Currently, the edible oil contained in bran obtained from
mlling of rice degenerates due to delays in its shipnent.
Thi s degeneration can be prevented by etabilisation of bran
prior to oil extrac%%on, in small-scale plants located in
rice-growing areas.

Differences in product markets (due to differences in

scal e, product characteristics, consuner tastes and product
standards) together with decentralised production structures,
can open up possibilities for the use of relatively labour-
i ntensive techniques which need to be further explored
within the framework of a basic needs strategy.

One of the reasons for lack of access to food, processed
as well as unprocessed, is the absence of adequate pre-
servation and storage facilities. The perishability of
many food itens inmposes a need to explore appropriate
techniques for preservation and storage which woul d enable
food preservation over tinme, that is, from periods of
abundance to periods of scarcity. The scope for |onger

17UNIDO is currently developing a small-scale rice-
stabilising unit for use in Thailand.




50 G obal Action for Appropriate Technol ogy

preservation thug provided can Enhance the val ue of food
and food products iv terns of the satisfaction of basic
needs.

Appropriate canning and packagi ng techniques woul d be
desirable to prevent fresh food from perishing, and thus
to raise food supplies for mninmum nutritional standards.
The historical experience of the United States with
"home- canni ng" of local produce suggests that new de-
centralised production systens can be conbined with the
use of sinmple relatively labour-intensive techniques to
pronote preservation and packaging of food.l® An interest-
ing feature of the home-caring production systemis the
re-use of cans. In rural situations of devel oping
countries, where location of use of cans and of canned
goods is identical, this re-use is likely to reduce costs
by intensifying the use of material. Depending on the can
costs, canning (for preservation) could be done at the
household level or in small comunal "centres" serving a
group of househol ds.

Techni ques of foodgrains storage is another area of re-
search that deserves a high priority. Significant quanti-
ties of foodgrains are lost in the devel oping countries
before they ever conme to be processed for consunption. A
number of factors account for this wastage: poor storage
and transport facilities, lack of organised marketing
effort, poor managenment of supply and distribution, and
lack of information on prices and quality of product on
the part of farmers and government officials.

The appropriate choice of technology in grain storage it-
self on a wide scale can generate both direct and indirect
employment. Inprovenents in the technique of small-scale
storage by farners near the point of cultivation, and
choice at the regional and national | evel between bul k
silos and bagged floor (warehouse) storage for grain depots

*BFor an interesting analysis of this subject, see C Cooper
and M. Bell: Industrial Technol ogy and Employment Opportuni-
ty, ILO, Geneva, 1976 (manuscript), Appendix 2 on Product
Markets, Structure of Production Systens and the Choice of
Techni ques - A Specul ati ve Case Study.
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are the two types of chei<es, for example,i?

The next stage after storage is transport and marketing.
Appropriate nodes of transport in rural areas are required
to enabl e speedy shipnent and delivery of wage goods and
soci al services. The goods transport requirenents of
farmers cover on-farmtransport of seeds, fertilisers and
building materials, etc., and marketirg of produce from
the point of collection at the farmto |local market or
roadsi de. The cost -~f transport nodes must be |ow so that
small and mddle fa..ers can afford to buy or rent them

It has been shown that for short haul the cost of such
primtive nodes as donkeys, wheel barrows and headl oadi ng
is relatively quite high in view of their extremely |ow
productivity (slow speed). ©On the other hand, ox and
donkey carts and pedal - powered vehicles (comonly in use
in parts of Asia) offer a potentially |cwcost transport
to the small landholder, Nevertheless, very little atten-
tion is at present being paid to the inprovement of designs
and speed of such transport npbdes as bullock carts. I n-
creasing enphasis has been placed on | owcost rural access
roads to the neglect of the type of vehicles best suited
for these roads.20 Absence of lowcost rural transport in
the LDCs forces farmers to rely on such expensive and in-
appropriate means of transport as headl oading. There is an
urgent need therefore to promote k and D work on the im
provenent of design and manufacture of such vehicles as
handcarts, animal-drawn carts, bicycles and tricycles.

19See JLO, Appropriate Technology for Enploynent Creation

in the Pood<Procegsing and Drink Industries of Devel oping
Countries, Ceneva, 1978.

20See J.D.GF. Howe, "Sone thoughts on intermediate tech-

nol ogy and rural transport", OD__Review, No. 1, 1977; and

| BRD, Ap:»—opriate Technol ogy in Rural Devel opnent: Vehicles
Degigned for On-Farm and O f-Farm Qperations, April 197t

m meo).
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A SU TABLE POLI CY FRAME

Policies and programmes of action to apply technol ogies
appropriate for a basic needs strategy can be considered

at three different levels: local (or micro), national (or
macro), and regional or international. Wile at the limt
action is to take place at the national level, there are
often factors and decisi ons beyond the direct contrcl of
the LDCs thems<ives. Nature of aid and types of trade
(access or lack of it to the markets of DCs) are inter-
national factors which can have direst bearings on the
devel opnent of national technological capacity in the LDCs,.

Nati onal and Local Policies

Governnent policies have an inportant influence, both
positive and negative, on the choice and adoption of
technol ogies. An appropriate policy can raise the supply
of technol ogies and widen the available range by encourag-
ing their inportation and/or indigenous devel opnent.
Simlarly, it can nmake some technol ogies nore attractive
to entrepreneurs than others by raising their profitability.
Perhaps even a nore inportant role of the government lies
in providing a socio-political climate and an economic
structure conducive to the widespread use of appropriate

t echnol ogi es.

Such macro-economic policies as tariff structure, credit
policies, mninmm wage |legislation, inport licensing and
quota systems, influence the direction of research and
devel opnent and the pattern of technol ogical innovations.
Many of these policies, though designed and intended for
different purposes, tend to distort factor prices in such
a way that capital-intensive techniques may becone nore
profitable than the otherw se technically viable and
avai | abl e enpl oyment - generati ng techni ques.

Appropriate policies may include: maintenance of officia
exchange rates at their equilibrium value, renoval of
interest rate ceilings, tax incentives which favour enploy-
ment and di scourage capital use, etc. In nost devel oping
countries, tax holidays and accel erated depreciation are




Technol ogi es for Basic ".czds 53

introduced with the objective of stimulacing investment.

In order to ensure the use of nore approp—‘ates employment-
generating technologies, tax rebates nmay made condi-
tional on conpanies providing costing of alternative

| abour-intensive production process at the time of replace-
ment or expansicn. Choice of a nore capital-intensive
alternative in spite of lower costs at prevailing market
prices could disqualify a conpany for tax rebate.2l

The i mpact of government economnic policies on the choice
of techniques cannot however be exami ned exclusively in
terns of factor price distortions. The wi despread adop-
tion of appropriate technologies requires an appropriate
industrial structure and inter-firm conpetition (in mxed
economies) on whi ch governnents exercise control through
financial, industrial and trade policies. Thus, although
a favourable price and incentive gstructure may be a
necessary condition for the use of appropriate technol ogy,
it is not sufficient in itself.

Even where correction of price distortions is desirable,
vested interests whose incones are likely to be affected
as a result may be so powerful as to block the necessary
policy changes.

Little is at present known about the inportance of vested
interests in blocking or facilitating policies that may

not be in their direct interest. Mtivations and interests
of different decision-makers - family enterprises, large
private producers, nultinationals, public corporations,

etc. - are varied and may often be in conflict. Even wher
the economic effects of policies are quite simlar, the
distribution of political and social inplications for these
groups may differ widely. The prevailing technology-m x
and the structure of production derive from socio-econonic
and political objectives of countries. The extent to which
the government policies reflect decentralised production

21H. Pack, "Policies to encourage the use of appropriate

technology", in USAID, Proposal for a Program on Appropriate

Technol ogy, US Covernment Printing Ofice, Wshington, July
1976,
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structures, "down-scaling” , and labour-intsnsive technical
change, will therefore largely depend on the nature of
these sccio-political objectives.

Inquiries into the appropriate links between central and
local planning are al so desirable. Wat types of institu-
tions, governmental and sem -governmental, at the loca
level will ensure that the decentrailised production is not
hi ndered by lack of stinulus and resource inputs needed
from higher levels of administraticon? What types of in-
formation are needed by the central planners about the

| ocal resources and needs to insure that central plans are
consistent with local plans? Wat are t.e adm nistrative
and political inplications of decentralising pl anning
fromthe top? Al these questions nerit serious considera-
tion.

Appropriate technol ogy devel opment requires policy inter-
ventions to stimulate action on both demand and supply
sides. On the supply side, policies concerning R and D
will have te be restructured. In the context of basic
needs strategy, national policy for R and D should give a
much greater priority to small-scale producers, e.g. the
smal| farmers, the village blacksnmiths and other craftsnen,
and rural/small-scale industries in the informal sector.
The objective of the national R and T plan should be to
narrow the technol ogi cal gaps between the formal (nodern)
and informal sectors. This would involve redistribution
of the total volune of B and T rescurces so that institu-
tions dealing mainly with snall-scale and traditiona

production receive a nuch | arger share of +the total. It
woul d also inply the location of such institutes in rura
areas closer to productive activity. |In other words,

decentralisation of production inplied in a basic needs
strategy should go hand-in-hand with decentralisation of
R and D systens and plans. Such decentralisation is
likely to pronmote greater |inks between the real needs of
the local conmunity an2 the R ‘and D activities. Secondly,
it should al so encourage the types of R and D which would
tend to be ignored by the central R and D | aboratories.

The existing science and technology institutions as well

as the Rand D institutes in developing countries, are
concerned mainly with the over-all scientific and technol o-
gical capacity. They are rarely concerned with labour-

i ntensive and energy-saving technol ogies especially designed
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for the benefit of the small-scale sector. A few new in-
stitutions relating to appropriate technology have al so
been established outside the framework of science and
technol ogy institutions. However, establishment of new
institutions in itself will not be enough. It is equally
necessary that the concept of appropriate technology
pervades throughout the governmental decision-naking
machi nery. The ASEAN proposal to establish national
governnent organisations With focal points in each ministry
(described earlier) is one of the mechanisnms to ensure
scrutiny of sectoral and macro-plans and projects in the
light of alternative technol ogies.

R and D for the pronotion of appropriate technol ogies at
the local |evel should also be combined with the creation
of local machine-fabrication facilities, which are
essential for redirecting technical change in the labour-
intensive direction. National policies my have to dis-
courage indiscrimnate inport of capital goods in order to
pronote | ocal productisn of equipnent. Engineering work-
shop. ? and repair shops in devel oping countries are often
engaged in shop-floor innovations that are appropriate far
improving traditional technologies. But very little
systematic informatior exists about such innovations.
Docunent ati on of these innovations in the form of "tech-

ni cal menoranda" relating to specific econonmic activity to
be witten in sinmple and |ocal |anguages of devel oping
countries would go a long nay in providing access to

avail able information on appropriate t=chnologies.

Work on appropriate skills and training for appropriate
technology needs nuch nore attention than it has hitherto
received. National training plans should take account of
potential for on-the-job training and | earning-by-doing

ef fects of decentralised production. Plans and policies
will also be needed at the local levels to introduce tech-

22The | LO WEP Programme on Technol ogy and Enpl oynment is
currently engaged in the preparation of such technica
menoranda in collaboration with devel oping countries, as
well as with UNIDO and the Wrld Bank. See ILO, Programme
on the Dissemination of Information on Appropriate Tech-
nol ogi es, Geneva, February 1978.
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nol ogi cal elenments in basic education in secondary schools
and to prepare suitable training materials for schools and
technical centres. Geater efforts will be needed to de-
liver training to scattered and renote rural areas through
nobil e training workshops and rural extension services.

The national and local policies have as nuch to do wth
the creation of market for appropriate technol ogies as for
appropriate products. Policies concerning redistribution
of incomes should stimulate demand for both appropriate
technol ogi es and products. Mre direct nmeasures may also
be necessary to reduce the inportance of "Wstern-style"
sophi sticated products in order to pronote sinpler goods
Wi th simple characteristics. This may be dore either
through restrictions on advertisement and/or restrictions
on the inmport of such goods. Consumer acceptance of in-
di genous products and technol ogies could be pronoted
through public information canpaigns, appropriate advertise-
ment, and fiscal incentives.

In the context of a basic needs strategy and collective
self-reliance, it may also be necessary for the deveioping
countries to be stricter about the inflow of private
foreign investnent and foreign technology. Donestic inno-
vations, to be successful in their local markets, nay need
initial protection against conpetition from inported tech-
nol ogy. Lack of such protection in many devei oping
countries has partly prevented |ocal innovations on any
significant scale.

Prot agoni sts of basic needs defend such governnent inter-
ventions on the grounds that, in their absence, production
of "basic needs" goods and services is unlikely to accur.
There is no unani mous view on the degree of intervention
or its feasibility. The critics of a basic needs strategy
argue that interventions are often as inefficient as |ack
of them Wthout entering into ideological issues, we

mai ntain that a certain mnimm of government intervention
is reguired in a basic needs strategy if only to nmake sure
that the poor target groups are helped to articulate their
felt reeds. It is the responsibility of the governnents
to bring appropriate technologies to the poor who may well
be outside the market system

National policies have an inportant role to play also in
pronoting technical cooperation anmong devel oping countries-



Technol ogi es for Basic Needs 57

Policies to facilitate TCDC could include granting of
special incentives and facilities by governnents to their
national enterprises (private or public) which inport tech-
nol ogi es from ot her developing countries instead of ob-
taining them from the advanced countries. The devel opi ng
countries often have to pay excessive sums for the inport

of techneclegies fromthe advanced countries, since the

sane technology is often sold and paid for many tinmes. A
TCDC arrangement whereby one devel opi ng country government

i nports technology from another developing country mzy in
principle reduce the paynment of large suns by the recipient.
Instead of private enterprises acquiring the same technol ogy
several tinmes, the governnents could acquire technol ogy and
license its use to private users.

International Policies

International influences on national decision making in
devel opi ng zountries take place through aid, trade, private
investment and nmultinationals, etc. The implementation of
a basic needs strategy and reorientation of technol ogical
change in a iabocur-iniensive direction will call for re-
forms in all these directions. To take the case of the
multinationals first; their main objective is t0 maximise
srefits. This goal is unlikely to be achieved through the
manuf acture and sale of "basic needs" goods which can easily
be imtated, are not subject to brand nanes, and do not
offer scope for rentals that are obtained from proprietary
technol ogy. For the food-processing industry (an industry
of key inportance in a basic needs strategy) for exanple,
brand names and advertising seldom reflect significant
nutritional inprovements in products. Indeed, the branded
products are often nutritionally inferior, as is the case
of sifted maize flours. They involve numerous mnor
changes in products conbined with nore el aborate packaging
at increased coat to the consuner. It may be desirable to
di scourage such practices of product differentiation by
both foreign and local firms through the taxation of ad-
vertising associated with such practices.

There are a nunber of ways in which nultinational conpanies
could contribute towards R and D in the host countries.
First and forenost, greater effort is required to de-
centralise R and D fromthe parent conpanies to their
subsidiaries in developing countries. Host countries could
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stipulate that a certain proportion of the net revenue of
subsidiaries of foreign firms be used for local scientific
and technol ogical research. However, this presupposes
that the host country's own R and D priorities favour the
negl ected small-scale and traditional sectors. If this
were not sc, and if the location of R and D by the multi-
nationals in the LDis led to an "internal" brain drain
(enmpl oynent of |ocal scientists and engineers in pursuits
irrelevant to the needs of the LnCs), little zould be con-
tributed to the devel opnent and inplenentation of appron-
riate technol ogi es.

Secondly, the goveruments of the industrialised countries
should be encouraged to subsidise prices at which nulti-
national enterprises are able to nmake rel evant technological
know how available to the Third Wrld countries. Such sub-
sidised research should "focus on increasing the ability of
Third Wrld countries to expand employment opportunities,

to satis{y basig_needs and to promocte self-reliant styles

of development.

Thirdly, efforts need to be made to encourage medjium- and
smal | -scal e enterprises in the deve'oped countries t¢
transfer their technology to the LDBCs which could be more
relevant to the latter's needs.24 These enterprises are
| ess concerned with world-wide operations. They m ght
therefore be more willing than the larzer conpanies to
share their technology with the LDCs.

&orientation of aid policies would al so be necessary.

Al though, in a self-reliant devel opnent pat;? the inmportance
of aid from the advanced countries nay dimnish, reliance
on it will not conpletely disappear. It is therefore
essential that priorities and criteria used by the aid

22 Jan Ti nbergen (cc-ordinator), Reshaping the |nternationa
Order, A Report to the Cub of Rome, Dutton, New York,1976,
p. 155,

24A.S. Bhalla, "Small industry, technology transfer and
labour absorption", in OECD Devel opnent Centre, Transfer
of Technology for Small Industries, Paris, 1974,
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donors shouid be consistent with the declared goals of
development set by the devel oping countries. |t has been
observed in the past that technol ogical choices enbodied
in technizal cooperation projects financed by bilatera
aid donors have at times been particularly capital-in-
tensive in situati ons where labour-intensive alternatives
woul d have been more suitable. Are such decisions by the
donors irrational, political, inevitable? Do the aid
donors succunb to the prestige factors which are often
attributed to the naticnal governments in devel oping
countries? Can the information base for technol ogica
choice in project planning and appraisal be improved at
the headcuarters of tlie donor agencies and at the head-
quarters of the consultants which these agencies use?

Do aid donors finance |ocal costs? Answers to these
questions are currently being sought by the IL2 through a
detailed investigation of aid donors' practizes, and
through a study of a selected number of aided projects in
the devel oping countries.

There are a nunmber of ways in which aid can be channell ed
more fruitfully towards the application of appropriate
technology. First of all, aid should generally be untied

it is now well known that local cost financing facilitates
nore appropriate technol ogy choices.2> Secondly, greater
ai d should be linked specifically to the developr:nt of
national and | ocal technol ogical capability within the

devel oping countries. This nmay nean supply of equipnent

and staff expertise for science and technology institutions,
support to the on-going appropriate technology centres in
the devel oping countries in addition to those in the ad-
vanced countries which are already receiving adequate
financial support. Thirdly, the bilateral and nultilatera
donors supporting the Regional Technol ogy Centres should
link their aid particularly to the pronotion of technol ogies
suited for the production and distrituvtion of "basic needs"
goods.

International trade policies can play aa inportant role

25In Cct ober 1977, the OECD Devel opnent Assistance
Conmittee (DAC) approved z set of "Cuidelines on Loca
Cost _Financing", which is a welcome devel oprment.
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in ensuring the avai® bility of goods so crucial in a basic
needs strategy. Howe .2r, Wwe have argued that "Western-style"
products manufactured and consumed in the advarnced countries
may not always be rel evant for basic needs satisfaction of
the poor target groups. Under these circunstances, trade
among developing countries, particularly in consunmer goods,
nay be norn desirable thin trade between LDCs and DCs,

Wthin the frame.ori: of TCDC, =a joint action c¢r the part
of developing countries will be necessary to establish
regi onal marketing organisations, improve transport faci-
lities and product quality in order to enable export of
products, especially those manufactured by small-scale
industries, to neighbouring countries.

The devel oping countries could also pronpte the adaptation
and use of advanced technol ogi es by creatiig multinationals
of their own in such fields as energy, transport and pharnma-
ceutical s

Anot her area for international ac.ion is the "unpackaging"
of technology inports. Ability to inport different elenents
of technology fromdifferent sources would enable the

devel opi ng countries to adapt technology to local uses and
to benefit fromthe learning process involved in such
adaption. Interrational agreement in the formof a code

of conduct on technolczey transfer (work on which is in
progress under the auspices ~f UNCTAD) should help to bring
about such unpackaging.

CONCLUDI NG REMARKS

W have stated in this saper that a basic needs strategy

is a more comprehensive view of devel opnent. It is =
strategy whose objectives have been somewhat redefined to
concentrate on the material and non-material welfare of
those target groups who are below the average for the
econony as a whole. One can just as well argue that the
objectives of earlier devel opnent strategies have been nore
or less similar, if not the same: it is the instrunents to
achi eve these objectives and the time horizon that are
altered in a basic needs strategy. For exanple, as nuch
enmphasis is placed on consunption planning as on production
pl anni ng, more stress on decertralised production than on
central control, on popular participation than participation
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only by the privileged few, on redistribution of incomes
and assets rather than purely on fiscal incentives. The
fulfilment of basic needs of the bul k of the population
is likely to he achieved only marginally through price
and nmarket mechanisms alone. Reforns in the incentive:
structure nust be acconpanied by the necessary institu-
tional reforms.

Appropriate products and appropriate techniques will both
require a pride of place in an appropriate technol ogy
strategy for a needs-based devel opnent. Technol ogi cal
self-reliance essential in such a strategy would require
greater national political commitnent and greater technica
co-operation anong devel oping countries. International
action is designed only to assist the developing countries
to implement their gcals of devel opnent for their societies.
Unl ess national and international policies and acition pro-
grammes are devel oped in harnmony, there is not much hope
of inmplementing the declared goals in the foreseeable
future. This inplies that the objectives of basic needs
policies (largely a national concern of the LDCs) should
be consistent with the establishnent of a New Internationa
Economic Order (a joint concern of the LDCs ad ICs).
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Chapter 3

NATIONAL AND REGIONAL
TECHNOLOGY GROUPS AND
INSTITUTIONS: AN ASSESSMENT

A.K.N. Reddy

| NTRODUCTI ON

Appropriate technol ogi es can be defined as those tech-
nol ogi es which advance the soci o-econom ¢ objective of

devel opnent, the latter being viewed as a process which
is primarily directed towards:

(a) the satisfaction of basic human needs (starting

with the needs of the neediest, viz., the urban
and rural poor);

(b) endogenous self-reliance through social parti-
ci pation and control;

(c) harnony with the environment to ensure the

long-term sustainability of this devel opnment
process.

Constructive comments on the first draft of this paper
were received from Frances Stewart and Ajit Bhalla, to both
of whom the author w shes to express his sincere thanks.
The authcr also wishes to thank MK Garg and J.N. Powel |,

and Ajit Bhalla, who subjected the second draft to a number
of wuseful criticismns.

Professor, Indian Institute of Science, Bangalore, (India);
Convener, ASTRA (Cell for the Application of Science and
Technology to Rural Areas), Indian Institute of Science; and

Secretary, Karnataka State Council for Science and Techno-
| ogy, Bangal ore.

63




64 G obal Action for Appropriate Technol ogy

Al the three crucial aspects of aporopriate technol ogy,
viz., choice, generation and dissemination, nust be inter-
linked, possibly through a mechanism such as shown in

Fig. 1. Sone aspects of this inter.-relationship are

di scussed bel ow

In principle, the process of technology diffusion within
cre country can bve guided by general gu.delines which can
be derived fromthe experience of cthe: countries; but, in
practice, effective guidelines - and the correspondi ng
institutions to inplement these guidelines - are best gene-
rated endogenously to suit the traditions, institutions,
skills and history of the particular local, sub-nationa.
and national environment. The next best alternative is to
utilise guidelines from simlar countries in the sub-region
and region, and from institutions covering these areas.

Implemented. technologies have inevitable inpacts on the
process of developnent in general, and on the lives of the
urban and rural poor in particular. Thus, a nonitoring of
these impacts must infiuence the criteria for the choice of
appropriate technologies - the criteria must be nodified
and inproved, or validated¢ and confirmed. These inproved
and/or confirmed criteria nust be linked, on the one hand
tc the choice of technology, and on the other, to the de-
vel opment of technol ogy.

The process of choosing appropriate technol ogi es invelves
the screening of a bank or list of available technologies
with the aid of inproved and/or confirmed criter: ..

In so far as the criteria nust be devel oped in close
associ ation with the di ssem nation of technol ogies, and
with the nmonitoring cf the inpacts of this dissemnination
it follows that the effectiveness of the techunology sel ec-
tion process is enhanced to the extent that it is done at
the national level, and perhaps even at the sub-nationa
and | ocal |evels.

Neighbcuring countries in the sub-region and region, as

well as distant countries facing simlar devel opnenta

tasks, and institutions dealing with these countries can
play an inportant role by supplying information on available
technol ogies, and thereby enlarging the national bank of

t echnol ogi es from whi ch apprcpriate technol ogi es are chosen
Nevert hel ess, the main thrust for the enlargenent of the




Technol ogy Groups and Institutions 65
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bank of technologies must cone from the internal devel op-
ment of technologies, particularly because this process of
t echnol ogy devel opnent must be coupled closely, on the one
hand, with the choice of technol ogies, and on the other
hand, with the dissem nation of technologies.

The above discussion |eads to the conclusion that orer-
whel mi ng enphasi s nust be placed upon the developrent of
national capability in the selection, generation and
diffusion of appropriate technologies, with external in-
puts to these three processes playing a supportive or
catalytic role. Not only is this national capability
essential for the ultimte effectiveness of these pro-
cesses of choice, generation and dissemnation; it is the
inescapable basis for the self-reliance of countries. In
fact, this national capability should be the essentia
rrecondition for international action to play an effective
role,

In this context, three crucial problens nust be posed:

(a) Does national capability for the generation
and di ssem nation of appropriate technol ogies
exist in the developing countries?

(b) Upon what factors does this capability depend?

(¢} wnat steps need to be taken to generate and/or
strengthen this capability?

The purpose of this paper is to present a discussion of
these problems. In order to initiate the discussion wth
an enpirical basis, an outline of some on-going activities
in appropriate technology is provided. This outline in-

el udes an indication of some of the problens with director-
ies of appropriate technology organisations; it also
contains a brief description of a limted number of these
organi sations. An assessment of their efforts requires
the use of valid criteria, and in order %o generate such
criteria, models for the devel opnent of appropriate tech-
nol ogy and for its dissemnation are suggested. A set of
tentative criteria are then derived from these nodel s.
These criteria are used tu arrive at a prelimnary assess-
ment of institutions dealing with appropriate technol ogy.
Some critical shortcomings and limitations of nrational
efforts in the development and di ssemi nation of appropriate
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technology are also highlighted. The identification of
these bottlenecks leads to the recommendations for inter-
national / gl obal action.

APPROPRIATE TECHNOLOGY GROUPS AND | NSTI TUTI ONS

Appropriate technology is engaging the attention of a very

| arge nunber of organisations. Several lists of such
organi sations have been prepared, and still others are
under preparation. For exanple, lists have been prepared

by TRANET {Transnational Network for Appropriate Techno-
| ogi es, USA), by the Conmonwealth Secretariat, and by

| TDG (Internmediate Technol ogy Devel opnent G oup, Ltd.,
London) on behalf of the United Nations Environnment Pro-
gramme. Also, the ILO publication on_"Technologies for
Basi ¢ Needs" (1977) includes an appendix on "Institutions
dealing with Appropriate Technol ogy".

To indicate the dinensions of such lists, the first version
of the ITDG UNEP directory refers to about 50 appropriate
technol ogy organisations in Asia (including the M ddl e-East
and the Far-East) and about 75 in Africa, with a worldw de
"head-count" of about 275 organisat’..s.

There are several problems with such lists. Firstly, they
are overwhel mi ngly based on explicit declarations of

interest in appropriate technology. But, like the character
in Mliere's play, some institutions may be working on
appropriate technol ogies without being aware of it, in which
case they may not find a place in the list. Aso, many in-
stitutions which are included in the list may turn up with
t echnol ogi es appropriate for rural areas rather than tech-
nol ogi es specifically apprapriate for the rural poor, when
in fact the latter are only a sub-set of the forner. Thus,
the question of which institutions to deem as "appropriate
technol ogy institutiecns" needs to be resol ved.

Secondly, the question of lists is conplicated by the fact
that there is a growing appropriate technology "novenent"

as part of the "counter-culture" in devel oped countries;

and many groups which cannot easily find a place in the set
up of conventional technology, enlist in this new novenent.
Purther, the preserce of such "off-beat" groups often repels
conventional institutions which may otherw se have far
greater potential for genzrating and di ssem nating appro-
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priate technology. Conversely, the appropriate technol ogy
"novement" often tends to exclude established institutions
of education, science and technology on the grounds (in-
variably justified!) that such institutions are predom nant-
ly concerned with western technology. The conpilation of a
directory of appropriate technology institutions is, there-
fore, not such a sinple and objective matter.

Thirdly, the question of the potential for generating and

di ffusing appropriate technology is a crucial one. It may
be as inportant to encourage (W th suitable nmeasures)
established institutions of education, science and tech-
nology to commt thenmselves to appropriate technology as to
buttress groups which can only achieve linmted success.

"This is particularly inportant in those devel oping countries
which have already built up sirnificent systems of education,
science and technol ogy.

Consider the case of India for exanple. "he country has 115
institutions of university status, &4 national laboratories
of the Council for Scientific and Industrial Research, 28

| aboratories of the Indian Council for Agricultural Research
and 8 laboratories of the Indian Ccuncii for iedical Re-
search With a total of over 10,000 personnel with post-
graduate qualificatiors. Despite this, the usual appro-
priate technology list only nmentions 17 organisations in
India with perhaps about 25C qualified perscnnel altogether
Thus, assuming that "AT potential” can be gauged by the
nunber of trained personnel, the Indian potential fer
generating appropriate technology nust be at |least 53, and
perhaps 100, tinmes that suggested by the abocve-meniioned
directories of appropriate technol ogy crganisations.

This type of discrepancy is a crucial issue to international
organi sati ons which are striving to pronote national ca-
pability for the generation and dissemnination of appropriate
technol ogy - should the "AT potential” of a country be
judged by the mainstream of education, science and tech-

nol ogy, or by the list of appropriate technol ogy organisa-
tions however far fromthe mai nstreamthese organi sations
my be'? O course, an either-or approach may be quite ms-

| eading, and the actual and potential contributions of both
groups of organisations must be harnessed

Wthout pre-empting the resolution of this important issue,
one inportant conclusion can be drawn: the conventiona




Technol ogy Groups and Institutions 69

institutions of education, science and technology in
devel opi ng countries are contributing far less to appro-
priate technology than is comensurate with their potential

Focussing on the appropriate technol ogy institutions
mentioned in the lists, it is quite obvious that a des-
cription of all these institutions would be quite pointless.
Hence the description of a linmted sample of ten institu-
tions has been assenbled below in order to initiate dis-
cussion on the assessment of appropriate technology activi-
ties. It is neither claimed nor intended that the sanple
covers all geographical regions and/or the nost effective
appropriate technol ogy organisations.

1. Appropriate Agricultural Technol ogy Cell (4ATC),
Bangl adesh. ?'

"This Cell was established in 1975 under the admnistration
of the Bangl adesh Agricultural Research Council. The ob-
jectives of the Cell cover: developnent and pronotion of
labouir-intensive and capital -saving machinery and tools and
i npl enents for agricultural production, manufacture of im-
plements through greater utilisation of |ocal resources,
devel opnent of appropriate drying, storage, processing and
mlling facilities to prevent post-harvest |osses”

"The principal activities that the Cell undertakes are the
col lection and dissem nation of information on appropriate
technologies for the rural sector and initiation and pro-
notion of research on rural technologies through grants to
researchers in universities and other institutions. Work-
i ng groups are established in the following fields: draught
power, irrigation, fertiliser uses and agronom cal nmethods,
post - harvest operations, and agricultural workshops".

"Although this Cell is at present small with limted nunber
of projects, it -is proposed to expand work into such fields
as ani mal husbandry, village-based industries, rura
housing, etc. A proposal for an autononmous institute of

3See Hans Singer, Technol ogies for Basic Needs, Appendix
B: "Institutions dealing with appropriate technology" ILO,
CGeneva 1977.
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Appropriate Agricultural Technologies is also under con-
si deration."

2. ASTRA (Cell for Application of Science and Technol ogy
to Rural Areas), Indian Institute of Science, India

ASTRA was created in 1974 within the Indian Institute of
Science (which is one of the ol dest and prestigious in-
stitutions in the country) in order to serve as an agency
for increasing the Institute's awareness of rural problens;
and play a key role in correcting the present urban bias
in the educational, research and devel opnent programmes of
the Institute, so that a significant fraction of these
programmes acquire a rural orientation. ASTRA's programme
is concerned with the devel opment and pronotion of appro-
priate technology for the satisfaction ci basic needs,
defined in terns of access to inexpensive essential goods
and services for the unenployed and underenpl oyed rura
poor.,

The first phase of the programme of activity includes:

"(a) the devel opment and testing of village-oriented
technol ogies on the Institute canpus;

(b) the establishnent of an Extension Centre in a
village near Bangal ore; and

(c) the transfer of devel oped and tested technol ogies
either to the village through the Extention Centre
or to other rural devel opment agencies.”

The approach used is not only to derive appropriate tech-
nol ogies for the rural poor by nerely sinplifying the
nodern techni ques used in urban areas, but also to start
from the observation and study of rural traditiona
techniques, and therefrom to inprove them and increase
their efficiency. The initial phase of ASTRA thus in-

vol ves extensive grass-roots learning and field surveys

in order to identify the nost crucial problem of the rura
poor and the technical solutions to be investigated.

In three years of existence, ASTRA has grown as an active
inter-disciplinary group working on a w de range of pro-
bl ems reilevant to rural areas.
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following four categories of ASTRA's work may be

nmenti oned:

@

(c)

Sponsored wWork, in which 9 projects (biogas technol ogy,

windmills, bullock carts, rural energy consunption
patterns, community biogas plants, banboo conservation,
energy planning, hand punps and village ecosystens)

i nvolving 17 faculty menmbers and 1% project assistants
have been supported to the extent of about $100,000 for
periods ranging from9 to 36 nonths by 4 agencies (Tata
Energy Research Institute, Department of Science and
Technol ogy, Indian Council for Social Science Research,
Karnataka State Council for Science and Technol ogy);

Faculty research, in which 7 topics, including vagour

pul se punps, silk wornms, alternative energy sources,
smal | -scal e soap production, |owcost building con-
struction, rural housing and educational aids for
science teaching, are being investigated by 8 faculty
menbers;

Student di ssertation projects, (as part of the Master

of Engi neering course requirenments) in which there are
11 investigations on modelling of biogas units, sodium
silicate from rice husk, plastics from castor oil,
edible cellulose fromrice husk, cellulose fibre from
groundnut shells, energy survey of building materials,
rammed earth construction, soil cement blocks and
stabilisation, solar airconditioning and heat pipes;

Ungra Extension Centre work, in which the design of all

the new ultra-1owcost buildings (dornmitory, library-
cumoffice, faculty and labour housing, semi nar hall)
has been conpleted and construction work has started,
the survey of rural energy consunption patterns is
almost complete; a windmill has been installed, and the
study of a village as an ecosystem has commrenced.

hi ghlights of ASTRA's work during 1975-76are:

The successful identification, in collaboration wth
the Karnataka State Council for Science and Technol ogy,
of the causes of widespread failure of handpunps for
village drinking water borewells, the suggestion of
nodi fications to prevent these failures, and the
successful field testing and dissenm nation of these
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nodi fi cations;

(b) The successful devel opment and field installation of an
i nnovative, |owcost, vertical-axis, Savenius type
windmll for water pumping; and

(c) The construction on the Institute campus of a | ow cost
building, and its regular use as a laboratory for the
study of solar airconditioning and biogas technol ogy.

%5, Appropriate Technol ogy Development Organisation (ATDO),
Paki st an.

ATDO cane into existence in July 1%74. It was originally
attached to the Mnistry of Science and Technol ogy which
transferred it to the Planning Conmission in April 1975,
Sone nationalised banks came forward with funds anc help to
enable ATDO to start its devel opment work. To popularise
the pessibiiities of devel opnment based on appropriate tech-
nol ogy, ATDO organised in March1975 an exhibition in which
z | owcost house, hand-nade natch nanufacture, a biogas
plantya high-extraction screwtype cane-crushing nachine
and other appropriate technologies were displayed. Devel op-
ment work was also initiated on the manufacture of hand-
made paper and of paper pulp from banana trunks, and on

bi ogas plants and windmlls.

During it; second year of operation, ATDO was able to secure
of fice accomodation, but technical staff becane avail able
only towards the very end of the second year. Continued
funding from nationalised banks pernmitted further progress
on the projects which it had taken up during the first years,
as well as the initiation of work on new projects, such as
under-soil irrigation through earthen pitchers and PVC pipes,
| ow-cost housing and primary schools, ox-driven inplenents,
paddy dryers, insecticides frompaddy waste and sinple low-
cost hydroelectric plants.

The thiré year of ATDO's existence is significant for four
reascnsi

(a) In April 1977, ATDO was decl ared an aut ononous body in
order to overcone z nunber of procedural, financial and
adm ni strative problems which were nmaking its task of
t echnol ogy devel opnment extrenmely difficult;
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(b) The dissenmination o. = few technol ogi es, for exanple,
hand- nade match maruizcture , hydroelectric generating
plants based on water wheels, and screwtype can?
crushing machines, was initiated,;

(c) Devel opnment work on sone other technologies, for exanple
roofing for |owcost housing, windmlls and under-soi
irrigation, reached the stage of conpletion;

(a4} ATDO al so commenced a nunber of new R and D programmes
on ferro-cenment boat-building, rural assenbly of trans-
istor radios, candlesticks and chal k-stick manufacturing
hand-operated multi-spindle spinning machines, hand-made
paper manufacture, etc.

A striking feature of ATDO's approach is the great stress
laid on the inportance of people's participation. By
spreadi ng the concept of appropriate technology and de-
nonstrating such technologies, it is believed that the
people can be notivated to undertake devel opment for them
selves. ATDO has even advertised in the daily newspapers
calling for suggestions fromthe people - and incidentally
secured an overwhel mng response to this People's Participa-
tion Schene. Another exanple of ATDOs success with popular
participation in the devel opnent of appropriate technology
is the technical contributions elicited froma local black-
smith in the designing and fabrication of an aninal-drawn
Fresno Scraper for land-levelling and earthmoving.

Wth the achievenent of autonomy, the stage seens set for
even nore significant contributions from ATDO, provi de3
that it can stimulate and sponsor high quality technical
work on a nuch larger scale.

4. Council of Scientific and Industrial Research {(CSI®R),
[ ndi a.

The CSIR which was founded in 1944 is today on? of the mgjor
scientific agencies in India with an annual expenditure of
around $30 million in 1974-75. Under its purview are 44 re-
search | aboratories manned by about 5000 scientists working
in areas ranging from aeronautics and electronics to food
technol ogy and environnental engineering. Wereas its basic
orientation has been towards indigenous industry which it
has assisted in the drives for inport-substitution and
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greater productivity, the CSIR enbarked on a major rural
devel opment project in 1974. Project Karimmagar i S an
experiment where the devel opment of a backward =arza (viz.,
the district of Karimnagar of area 11,800 kms and popul a-
tion 1.¢6 million) is being attenpted through the applica-
tion of science and technology. The aimis maximun
utilisation cf available resources following an integrated
approach. Marshalling expertise and technologies fromits
various constituent |aboratories, CSIR is implementing an
integrated devel opnent plan for appropriate technologies
in agriculture (in collaboration with the Indian Counci

for Agricultural Research), public utilities such as roads,
housi ng, buildings and public health and industry (agro-
and mneral -based industry). The Karimnagar experinent is
now undergoing a rigorous evaluation for md-course correc-
tion, if necessary.

5. Devel opnent Technclogv Centre (DTC), Institute of
Technol ogy, Indonssia.®

"The Development Technology Centre (DTC) is a flexible,

sel f-supporting organisation based at the Institute of
Technol ogy Bandung (I TB) in Indonesia. Established in

197% by a decree of the Rector of |TB, DTC consists
primarily of ITB professors ard staff menmbers who are
interested in conducting research and development programmes
related to national devel opnment.”

"The focus of DTC activities i S the application of a wide
range of appropriate technologies to neet the challenges

of unenpl oynent and underenployment in Indonesia. Priority
concerns are the planning, selection and devel opment of
appropriate technologies and the specific skills necessary
for integrated devel opnent".

"DTC programmes have received support from various sources,
i ncludi ng I ndonesia Government offices and banks, inter-
nati onal agencies and foundations, | ocal governments and
organisations, and institutions of higher |earning".

4See SIDN Newsletter, Vol. 3, No. 1 (1976) published by
the CGeorgia Institute of Technol ogy, USA
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"Currently, DTC is involved i n an extensive five-year pro-
gramme i n rural appropriate devel opment technol ogy in col -

| aboration with the TOOL Foundation of the Netherl ands.

The programme Wi || establish a technical information system;
ardware devel opnent projects; a systemof field stations
for realistic testing and denmonstration of hardware or
zoftware technologies; and an inquiry and extension activity
conpl enented by publication, docunmentation, and training

programmes. Al SO in progress is a joint study with the
Counci | f2r Asian Manpower Studies on the relationship

bet ween | ocal and small industries and a nulti-nationa

joint venture emphasising vehicle assenbly."”

"An inportant aspect of DTC’'s work is the training and
devel opnent of entrepreneurs through achi evenent notivati onal
training programmes,"

"DTC al so works on devel opnent of local power sources -
zolar energy, W nd energy, bio-gas, mcro-hydra, and
integrated systens - mainly for the rural areas and in the
form Of autoromous or decentralised systens.”

"Seme sanple projects in appropriate technol ogy hardware
devel opnent and testing azre a nonelectric ice maker, an
agricultural vroduct dryer, a stoxe cutter Zor the cottage
jewelry industry, and food processing technol ogies such as
a Kemri nut shelling nachinery and coconut processing".

"Anot her area of activity involves technical needs assess-
ment, regional developrment, and technol ogy transfer studies.
The goal is regionalisation of technology transfer through
Regi onal Devel opnent Technol ogy Centres."

"DTC presently operates a field station for the purpose of
appropriate technol ogy devel opnment and denpnstration in
and around Jogjakarta, Central Java."

6. East African Industrial Research Organi sation (BEAIRQ),
Kenya. ',

The crganisation covers three East African countries, nanely

5with the break-up of the East African Community, this in-
stitution has been renamed az the Kenyan Industrial Research
Organi sation.
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Kenya, Uganda and Tanzania, and is nmainly oriented towards
smal | -scal e producticn units in tkz primary and secondary
sectors. In particular food programmes in agriculture re-
ceive special attention through R and T efforts to pronote
appropriate cultivation in different geograzhical areas
(e.g. substitution of sorghum and miiiet for maize in
sem-arid regions). Technical inncvations are also carried
out in the industry (brickmal:ing, food-processing, energy).

The work of EAIRT is not biased in favour of the large-
scal e orgarnised sectors as is often the case of many
natiernal and regional research institutions. Instead, it
is in line wWith the basic needs approach. Mny of the
smal l er research projects are initiated in response to
demands C‘rom smali-scale clients.

Sonme of the specific examples of innovations are:

{a) Devel opnent of a solar water heating system which can
be manufactured locally by snall-scale sheet neta
enterprises and which could provide hot water for
donestic use in rural areas;

(b) Reconditioning of disused kilns in the ceramics section
for the manufacture of bricks and tiles;

(c) Development of techniques for the commercial manufacture
of oriatid, a natural dyestuff used in sowe dairy pro-
ducts;

(d) Developmen® of techniques for using Kiisi stoneware for
electrical insulators.”

7 ESCAP Regioral Centre for Technology Transfer {RCTT),
India. b

The decision to establish a RCTT in India was the result
of alnbst a decade of consideration, consultation and re-

6See "Project_Docunment on Regional Cenire for Technology

Transfer” (E/ESCAP/44/add. 1, 7 March 1977).
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commendation by the international community. O the nine
immzdiate obj ectives envisaged for such a RCIT, the follow
ing make specific reference to the devel opment and dissemi -
nation of appropriate technol ogy:

(a) "To set up a suitable clearing-house for intra-regiona
and inter-regional exchange of information and ex-
perience relating to technol ogy development, adaptation
and transfer, and to pronote cooperation in such
activities, including the joint adaptation and devel op-
ment of appropriate technol ogies”;

(b) "To assist in carrying out studies on selecced tech-
nol ogi cal problens and or devel opnent of appropriate.
technol ogies of interest to several countries of the
region. "

The case for a RCIT rests on the crucial inportance of
devel opi ng countries having national centres that are con-
cerned with technol ogy devel opnent, adaptation and transfer,
#ad inter alia, wWith pronoting "interest in the concept of
"appropriate" technol ogy anobng governnent policy-nmakers and
adminstrators, i ndustrialists in public and private sectors,
entrepreneurs large and snall and the staff of the universi-
ties and technical institutes". Wereas some devel opi ng
countries already have institutions and organisations which
may be considered incipient versions of national centres, a
[ arge nunber have not even comrenced the building of the
required infrastructure. Thus, an inmediate objective for
the RCTT is "to pronote the establishnment of national
centres" and "help strengthen their capabilities in this
regard'. This means that a crucial objective of the RCTT
is "to function as the lynchpin of a network of nationa
centres to be set up in individual countries of the region".
In the specific matter of appropriate technologies, it is
envi saged that the RCTT will "pronpote the exchange of in-
formati on and experience on such technologies and their
transfer among countries in the region", and also "pronote
and organise regional cooperation in research and devel op-

ment of technol ogies appropriate to several countries of
the region".

In short, "the functions of the RCTT and of the nationa
centres can be analysed into two broad categories: tech-
nol ogy information; and technology evaluation, adaptation
and devel opnment. A third and equally inportant function
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is the concept of using the regional centre for
sponsoring research into basic technol ogies required
by the region."

Theugh there are specific and explicit references to
appropriate terhnologies in the objectives and functions
envisaged for the RCIT, it is clear that appropriate

t echnol ogy may not necessarily be its sole, or even
predom nant, concern. Further, there are possibilities
of conflict between elenents of the nandate - for exanple,
the objective of pronpting "the transfer of technol ogies
adopted by devel oping countries within the region" can be
i nconsistent with the objectives of pronoting appropriate
technol ogies, if the technol ogi es which have already been
adopted are irappropriate.

Thus, the RCIT has potential for the devel opment and

di ssem nation of appropriate technologies, but the
realigsation of this potential depends larszely on the
enphasis placed on the different objectives and functions.
At this stage, it is too premature to judge the issue
because the RCTT is just in the process of being
establ i shed.

Thus far, its organisationsl structure has been delineated -
it will have a 14 menber CGoverning Board, a Director who
will be advised by a Technical Conmittee conposed of the
directors of national centres, and three divisions, viz.,
Technol ogy Information, Technol ogy Eval uati on and Devel op-
nment, Managenent Personnel and Training, with supporting
staff of professionals. A 34-menth work progranme -

i ncl udi ng pre-operati onal and operational phases, has been
drawn up with a starting date in February 1977. ESCAP has
been selected as the executing agency. Both the site for
a permanent hone, as well as a building to serve as a
temporary hone, for RCIT have been |ocated in Bangal ore,
India, =and the project is operational

8. International Rice Research Institute (IRR),
Phi | i ppi nes. 7

The International Rice Research Institute (IRRI) was

TSee CGIAR - Consultative G oup on International Agri-
cul tural Research, (undzted).
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established in 1960 to conduct research in all aspects of
rice production, and in particular the devel opment of im
proved rice strains and rice farmng nmethods. "IRRI won
early celebrity with the devel opnent of IR8 end the host
of semi-dwarf rices that soon followed." These "varieties
rapi dly becane the nost widely grown in the tropics, and
today about a fourth of the world's rice land is planted
to sem-dwarf rices of the IR8 type."

"The technol ogi cal advances that doubled yields in some

pl aces were devel oped by inter-disciplinary teans con-
centrating primarily on genetic manipulation of the
tropical rice plant. Agrononmists, pathologists, ento-

nmol ogi sts., geneticists and other scientists worked together
to produce a range of high-yielding rice varieties to feed
nore people fromthe same land". [IRRI scientists achieved
this remodelling of the rice plant (a) "by collecting and
screening thousands of varieties of rice from across the
worl d", and (b) manipulating, through cross-breeding, the
genes that control each favourable trait.

When the first IRRI rices were proved in experinmental
plots, "the Institute set about devel oping extension and
denonstration techniques to get these rices into the hands
of farnmers and to teach farners how to grow and protect
them" What has come to be known as a "package of
practices" was developed, in which all the inputs (seed
fertiliser, insecticide) and the instructions for their
proper use, were elaborated. There was also the invisible
part of the package, viz., the imstitu%iornal support in-
vol ving technical assistance from extension agents, credit
through governnent pragrammes, guaranteed selling price,
etc.

In its first ten years, IRRl has had a substantial inpact
on rice production in the developing countries. It
realised, however, that many major problem remained to be
solved. The nost outstanding problem concerns the fact
that "despite significant increases in rice productivity
in areas where farmers are assured of water control and
chem cal inputs, the new rice technelogy has bypassed

nost | ess prosperous areas." In many of these areas, the
sem -dwarf rices are too short to grow in the vast deep-
wat er regions along the mghty rivers. Similarly, high-
yielding rices ars needed for the salty soils of coastal
marshes and of irrigated land in arid regions, and for the
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drought - prone regions where upland rice is grown. Al so,
"the inmproved rice developed for all areas nust be resistant
to mgjor insects and di seases."

To neet this challenge, IRRl has formalised an institute-
wi de Genetic Evaluation and Utilisation (GEU) programme as
"arn inter-disciplinary rice inprovement effort, linked wth
national programmes in Asia, Africa and Latin Anerica, to
jointly develop and evaluate inproved rice and technol ogy
for all rice-growing areas. Nne inter-disciplinary teans
of plant breeders arnd problemarea scientists, such as

pat hol ogi sts, entonol ogi sts, physiologists, and soil and
cereal chemists, work together to develop rices that are
genetically adapted to "agronomic characteristics; re-
sistance to insects, diseases and drought; tolerance to
adverse soils, deep water, floods and extreme temperatures;
grain quality; and higher levels of protein. "To develop
inproved rices, each team first identifies varieties that
have ot her favourable traits. The progeny of these crosses
are tested under severe stresses, so that scientists can
sel ect experinental lines that can withstand harsh condi-
tions." This work is actively in progress, and the resulis
achi eved thus far are pronising.

IRRI also "collaborates with econonists and agronomi sts in
rice-growing countries to devel op a met hodol ogy for the
monitoring of problens that slow down the farm adoption of
inproved rice varieties and technology. Scientists conduct
experiments on farmers' fields, survey farmers to determne
bi ol ogi cal and soci o-econom ¢ constraints and analyse
markets and input prices." "Agro-economc teans seek
answers to such problens as why rice production has sub-
stantially increasedi n many new regi ons where the new
varieties are planted, but not in others. O why maany
farmers who have accepted the new rice varieties still do
not use acconpanying chemical inputs. Once answers are
deternmined, scientists can tailor research to devel op
varieties and technology to overcome the production con-
straints.”

To intensify food production, farmers in devel opi ng
countries need tools and technology to speed up certain
agricultural operations, such as land preparation,
threshing and drying. But "many of the nachines designed
for large-scale farming in the devel oped countries are too
costly and conplex for farners in the rice producing
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countries. Besides, they are not easy to service and

mei ntai n because spare parts are scarce and expensive
Finally, the machines cannot be economically nanufactured
in low volume in devel oping countries because they are
designed for capital-intensive mass production.”

IRRI has sought to tackle these problens through its Farm
Machi nery Devel opnent Programme whi ch was started in 1965.
The programme ains at devel opi ng farm machi nes that satisfy
two mmjor conditions:

(a) Designs must be conpatible with the technical
and econom ¢ needs of small farners who use them

(b) The manufacture and servicing of the machines nust
be within the technical capabilities of indigenous
smal | and nedi um scal e machine shops. |RR gives
drawi ngs, designs, and linmited technical support
free of charge to manufacturers. By 1975, about
11,000 |IRRI-designed nachines, including its 5-7HP
power tiller, axial flow thresher, batch dryer, and power
weeder were comercially produced by snmall manu-
facturers in Asia. These nachines are neant prinmarily
for the 2-10 hectare farns, it being assuned that the
traditional manual and animal-drawn farm inplenents
are adequately serving the needs of the less-than-
2-hectare size farms. If this assunption is not
valid, the IRRI Farm Machi nery Devel opnent Programme
will bypass the poorest farmers who can benefit npst
from i nprovenents in productivity.

To enhance the programme's effectiveness, IRR established
in 1976 regional industrial extension offices in Pakistan
and Thailand. The | RRI -PAK Agricul tural Machinery Pro-
gramme, for instance, ainms at introducing |IRR -designed
machines to farnmers and nmanufacturers in Pakistan and the
nei ghbouring countries. Since, however, nost of the IRR
machi nes were originally developed for wet-land farmng
practices, the | RRI -PAK programme i s focussing on nodifying
and adapting these machines for dry-land farmng conditions.
Currently, the enphasis is on disseninating the axial flow
thresher, the root-zone liquid applicator and the diaphragm
pump .

IRRI's experience has hel ped chart a new course in in-
stitutional developnent. It influenced the subsequent
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formation of the other agricultural institutes under the
programme Of the Consultative Group on Internationa
Agricultural Research (CGIAR) as well as their nature,
staffing patterns and directions of programmes.

There is, however, another perspective from which the
performance and effectiveness of IRR should be exam ned
IRRI is | ocated on grounds adjoining the canmpus of the

Uni versity of Philippines, Los Batos, (UPLB) which has
done pioneering work in rice research. Several questions
arise: (a) could not the achievements of IRRl been attained
by UPLB if the latter had been given selective and critica
support so that its activities acquired an international

di nensi on? ; (b) would not this alternative strategy of
introducing a major international conponent into UFLB's
rice research have involved far |ess investment?

(c) what effect has the presence of an international insti-
tution like IRRI with its lavish equipment, internationa
salaries, etc., had on the norale of UPLB - has IRR

stimul ated UPLB to greater heights or overawed it into a
psychol ogy of inferiority and ineffectiveness? Detailed
studi es on these questions have not yet been carried out,
but first inpressions indicate that international insti-
tutions like IRRI undermine the self-confidence of

national institutions and have a debilitatineg effect on
national capability.

9. Korea Institute of Science and Technol ogy (¥IST),
Korea. 8

"The Korea Institute of Science and Technology (KIST) is

a large, nmulti-disciplinary contract research organisation
located in a m2tropolitan sity of Seoul, Korea. It is a
whol | y aut ononous and sel f-sustaining institution engaged
in the research and devel opnent of science and technol ogy
for the benefit of the Korean . . . industry and economny .

KIST was formally created in February 1966 and the dedica~

8See Nam Kee Lee, Technol ogi cal Devel opnent and- Rol e of
R and D Institutes in Devel opi ng Countries - The Korean
Case, World Enmpl oynent Programme Researcch Working Paper
(WEP 2-22/WP.25), December, 1975.
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tion ceremony . . . took place in Cctober 1969 . . . Six years
after KIST initiated its R and D activities", it was
viewed as "a viable research institute".

"KIST i s unique in several aspects; its threshold size is
adequate enough to include diversified areas of technol ogy
and to conduct effective research works; its research

| aboratories are rightly sized, weil-equipped, and ade-
quately funded and so is conpetent enough to conpete with
foreign source of technelogy. Government support has been
consi stent and adequate encugh to overcome nmajor difficult-
ies. .. The input expenditure? for KIST to date amount to
a totai of $24.1 nmllion to build, equip and endow the
Institute.”

"KIST, an the largest B and D institute in Korea, has

pi ayed an importazat role in the transfer, adaptation and
devel opnent of appropriate technology in Korea's bid for
rapid industrial development . . . KIST has adopted the
contract research system by which KIST is held responsible
for the execution of the required research under contract
with local sponsors, and for the subm ssion of progress
reports periodically. After the study is over, all re-
search results as well as supporting data, information

and patents beconme the sole property of the sponsor."”

"The research activities at KIST are organised to cover

six general subject areas such as nechanical engineering
and netallurgy, electrical and electronic engineering
chemistry and chemi cal engineering, food and feed research,
t echno-economi cs and other supporting services including
conput er service departnent, technical information services,
chenical analysis |aboratory, material testing |aboratory,
machi ne shop, pilot plants and library. In 1974 KIST
perfornmed contract research work on a total of 204 itens:

el ectrical and electronics accounted for 17 items (re-
presenting 16.9 per cent of total research contract anmount
in 1974), mechanical engineering 17 items (17.% per cent),
chem stry and chem cal engineering 36 items (12.8 per cent),
food and feed research 6 itens (6.2 per cent), netallurgy
and materials 18 items (12.2 per cent), and m scellaneous
services 96 itens (34.6 per cent) resp. .tively."

"The staff of KIST includes 852 menbers as of Septenber
1975 in which four (0.5 per cent) are in top managenent,
and 196 (23 per cent) in research . . . In addition to
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above regular staff, about 100 part-tine investigators,
engi neers and advisors are enployed to help the KIST
research activities.”

“As a result of KIRT's efforts to devel op new products
and new processes for the local clients a total of 131
patent applications had been filed by the end of 1973

in which 13 were the applications for foreign patents.”

“What has been acconplished so far at KIST has clearly
i ndicated that the major role and activities of the
Institute have been heavily concentrated on (a) the
idgntification and selection of appropriate technol ogy
far the local clients, through its technical survey and
feasibility studies; (b) the adaptation of existing
techaclogies to neet specific |local needs through applied
regearch and technical services; (c) the devel opment of
appropriate and relevant technologies to suit the in-
trinsic conditions of local industry through indigercus
research activities.”

In 1978, KIST is altering its main thrust of activity.
Havi ng jargely “delivered the goods" as far as Korean
industry is concerned, it is defining new mssions. In
particular, it is involving itself in Korean science and
technol ogy planning, and in the Saemaul Undoug (New Vill age
Movenent) programmes of the governnent. Wth regard to the
latter, it is engaged in a major experinent in Cheju island
Assenmbling a large inter-disciplinary team it is addressing
a wide variety of rural settlement problens, including al-
ternative scurces of energy, housing, sanitation, water
managenent, etc. This commitment t0o a rural regicn and to
Saemaul Urndoug is bound to transform the character of KIST
and nake it a |l eading organisation tor rural appropriate

t echnol ogy.

10. Technol ogy Consultancy Centre (TCC), University of
Sci ence_and Technology, (Kumasi), Ghana.?

“The Centre was established in 1972 to serve as an inter-

2110, Technol ogies for Basic Needs, op. cit., Appendix B.
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nmedi ate between the University specialists and the

potential users in the public, and has becone largely
involved in small-scale industries. The Centre participates
in the research efforts by providing technical know how and
assists in the testing cf new products in pilot plants. It
al so provides technical assistance to firms in terns of
quality control, comrercial production, access to credit

and equi prent i nprovenents."

"The Centre has devel oped a reputation for stimulating
grass-note devel opnent through the application of inter-
medi ate technology. Some of the examples of such work

i nclude the upgrading of existing craft industries such as
textiles, wood-working and pottery. The devel opment of
appropriate processes includes: manufacture of spider glue
from cassava starch and alkali from Plantation peel - the
raw materials which are in abundant supply in Ghana; and
manufacture of broad-l1oons for village weavers. In the
case of the manufacture of glue, the Centre provided
techni cal know how, production plant and a financial |oan
to the entrepreneurs. In addition, the Centre has estab-
lished three production units on the University canpus for
the manufacture of nuts and bolts, soap bars and broadl oons
for weavine, A soap pilot plant is the l[argest sinrxle
project of the Centre which is engaged in conmi ssioning
seven smal |l -scal e soap-nmeking plants (ZOO 500 bars Per day)
using nostly local raw naterials and serving rural narkets."

"Recently, a programme has al so been |aunched for the
establ i shment of craft centres in some 40 Ashanti villages.
Gt her rural non-farm activities include glass bead-naking
coconut products, brass casting, and the |ocal nmanufacture
of such agricultural equipment as Punps, driers, and
bul I ock carts."

¥* * *

A limted number of institutions dealing with appropriate
t echnol ogy have been briefly described above. The task now
is to assess whether such institutions have the capability
to develop and dissem nate appropriate technology. Such
an assessnent, however, should not be done arbitrarily; it
must be based on a valid set of criteria. Since, however,
there is no accepted set of criteria, an attempt will be
made below to present a nodel for the devel opment and

di ssem nation of appropriate technology, and to derive
therefroma tentative set of criteria with which to assess
appropriate technol ogy institutions.
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TONMRDS A FRAMEWQRK COF ANALYSI S

Devel opnent of Appropriate Technol ogi es

A fundamental assunption underlying the framework to be
proposed here is that the pattern of technclogy i s shaped
by, and in turn shapes, the society in which this tech-

nol ogy is generated and sustained. _Mre specifically,,

t echnol ogy responds to soci al wants Owhich are in turn

nodi fied and transforned by technology through a causa
chain, orrather causal spiral, which can be schematically
represented as shown in Fig. 2.

Sone features of the conceptuai schene represented by
Fig. 2 are el aborated bel ow.

(1) Though the majority of the innovations underlying the

i ndustrial revolution of the eighteenth and ni neteenth
centuries came from craftsmen and artisans working outside
the framework of formal institutions of |earning, the
present situation is quite different. Today, it is the
institutions of education, science and technol ogy, including
the research and devel opment |aboratories of the government
and of public/private sector industry, which are the main
sources of technol ogi cal innovation. Hence, the emphasis
given to institutions in the scheme (Fig. 2). By and |arge
spont aneous non-forma! innovation (as distinct from mnor
testing, nodification and adaptation) by the people and
extra-institutional groups is believed to make a negligible
contribution to the stream of technol ogy generation

Perhaps this is because nost innovations today require
large inputs fromthe accumuiated heritage of scientific
and engi neering know edge which unfortunately is only
channel l ed through the formal institutional process.
(Whether this victual exclusion of the populace fromthe

i nnovati ve process should continue to be the case is
another matter.)

Oqui te deliberately, the neutral word "wants" has been used
at this stage. The resolution of "wants" into "demands" and
"needs"is discussed later.
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(v) All social wants are not necessarily responded to by

the institutions responsible for the generation of tech-

nol ogy, viz., the educational, scientific and technological
institutions. There is a process of filtering these wants,
so that only some of themare transmitted as demands upon

t echnol ogi cal capability and the wrest are bypassed by these
institutions. |In other words, there are ignored wants which
institutions do not seek to satis’y by research and devel op-
ment.

This riléering process is usually operated by decision-
makere, firstly, in the bodies which control the research
and devel opment institutions, and secondly, within the
inctitutions thensel ves. These decision-nmakers are either
consci ous agents «f social and economc forces, or are
unconsciously influenced by these forces.

In untempered market economes, only wants which can be
backedunzhlasi ng power becone articulated as—derands
upon the research and devel opment institutions and the re-
mai ning wants are bypassed, however nuch they may corres-
pond to the basic nininum needs of underprivileged people.
Thus, like all commedities in these econonies, technol ogy
too is a comodity catering to the demands of those who

can purchase it, and ignoring those who cannot afford it.

(2) The generaticen of technol ogy involves the sc-called
"innovation chain" which is the sequence of steps by which
an idea or concept is converted into a product or process.
This sequence of steps varies with the circunstances, but
can often be schematically represented thus:

Fornul ati on of research and devel opnent objective ——y
idea ——3 Research and Devel opnent —— Pilot-pl ant
trial ——s market survey 3 Scale up —— Production/
product engineering-+ Plan fabrication ——— Product
or process,

(4) It is essential to note that socio-econom c constraints,
and environmental considerations, if any, enter the process
in an incipient formeven at the stage of fornulation of
the research objective, and then |oom over the chain at
several stages. These constraints are in the form of
gui del i nes or preferences or paradigns, for exanple, "Seek
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econom es of scale!"; "Facilitate centralised, mass pro-
duction!"™ "Save labouri"™; "Automate as much as possible!";
"Don't WOrry as much about capital and energy (irn the days
before the energy crisis) as about productivity and growth:";
"Treat polluting effluents or enissions as externalitiesi",
etc. (These guidelines for generating technol ogies are only
another representation gf the criteria Zor the choice of
technol ogies - guidelines stand in the sane relation to the
generation process as criteria to the selection process).

Thus, every technol ogy that emerges fromthe innovation
chain already has congealed into it the socio-econonic

obj ectives and environnmental considerations which decision-
makers and actors in the innovation chain introduced into
the process of generating that technslogy. It is in this
sense that technology can be considered to resemble genetic
material for it carries thr code of the society which con-
ceived and nurtured it, and, given a favcurable mlieu
attenpts to replicate that society.

(5) The technol ogy that emerges fromthe innovation chain
will becane an input, along with land, lzbour and capital,
to establish an industry or agriculture or a service, if and
only if the aforesaid socio-econonmc and environmental con-
straints are satisfied. Thus, it is not only the technical
efficiency of the technology, but also its consistency with
the socio-econonmic values of the society, which deternine
whether a technology will be utilised.

(&) Social wants are not static. The products and servizes
that are produced creave new social wants, and in this
process, the manipulation of wants through advertising, for
exanpl e, plays a major role, and thus the spiral

Social wants ———3 Products/Services ...-y New Soci al
wants —y . . ..

The wi despread generation of appropriate technol ogi es depends,
therefore, upon the fuifilment of three inportant conditions:

(a) A filter which transnits basic human needs, particularly
the needs of the neediest, (viz., the urban and rural poor),
to the technol ogy-generating institutions;
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(b) The introducticn of a new set of guidelines into tho
i nnovation chain, @ set which is consistent with the criteria
of appropriateness; and

(c) The existence of the regquisite technol ogical capability
(trained and conpetent persvnnei, | aboratories, workshops,
test facilities, etc.) to conplete the innovation chain.

The crucial question, therefore, is to what extent these
conditions are satisfied in the ceveloping countries. An
exploration of this question can begin by noting that a
causal spiral of the type represented in Fig. 2 is too
sinmplistic in many ways, but particularly with respect to
the social homogeneity that it inplies. In point of fact,
almost every developing country is polarised into a dual so-
cietyll; an eiite consisting of the richest 10-20% of the
popul ation, which usually includes industrialists, business-
men anti feudal |andlords, politicians, bureaucrats, rich
peasants, professionals such as doctors, engineers and
scientists, and the bulk of organised white-collar labour;
and the poorest 80-90% nost of whom live in the rural areas,
and the remainder in urban sl uns. In other words, dua

soci eti es are characterised by islands of affluence amidst
vast oceans of poverty. Thus, in effect, a developing
country consists of two "societies", which may not be
spatially isolated frem each other, but are separated by a
wi de chasm of incones, consunption patterns, attitudes and
life styles.

At the same time, the elite of developing countries practice
a phil osophy best described thus: "all that is rural is bad
all that is urban is better and all that is foreign is best",
whi ch msans that there is a strong influence of the life
styles of the devel oped countries upon the life styles of
the elite in the developing countries. Hence, the tech-

nol ogy-society interaction schene of Fig. 2 nust be

el abor at ed.

A sinple version of such an elaboration i s shown in Fi%. 3
(which is closely related to that proposed by Herrera) 2

11Dual societies are not to be confused with dual econom es.

12Am'lcar 0. Herrera: Scientific and Traditional Technol ogies

in Developing Countries, Chapter 13; Martin Robertson, The
"Art of Anticipation, London, 1975.
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It is necessary, however, to make a few coments about this
schematic representation.

(1) Little significance nmust be attached to the sizes of
the circles, though,

(a) in the case of the row Society, the circles I-1, 1-2
and | -3 have been drawn very approximately according
to the relative size of the popul ations; and

(b) in the case of the rows: Educational, Scientific and
Technol ogi cal Institutions, and Technolcgy, the
circles 3-1, 3-2, 4-1 and 4-2 have been drawn very
approxi mately according to the relative magnitudes
of the R and T expenditures.

(2) The problem of the urban poor in devel oping countries
is indeed a serious problem and a nore visible one to
city-dwellers and foreigners. TNevertheless, it must be
mentioned that:

(a) in nobst countries, the number of urban poor is mnuch
smal ler than that of the rural poor;

(b) being subject so nuch to the powerful denobnstration
effect cf the life styles of the urban elite, the
urban poor share to a considerable extent sinilar
aspirations; and

(c) the survival of the urban poor in the sluns of netro-
pol i ses generates many infrastructural requirenments
(e.g. services such as shelter, water, sanitation)
whi ch, for reasons of population and housing density,
generate demands for technologies sinmlar to those for
the elite.

(3) Wereas there is a trenendous overlap between the wants
in devel oped countries and those of the elite in devel oping
countries (cf. circles 2-1 and 2-2), it is a characteristic
of a dual society that there is virtually no overlap between
the wants of the elite and the rural poor (cf. circles 2-2
and 2-3). The wants of the elite tend to be modelled on the
pattern of the devel oped countries, in contrast to the rura
poor whose wants correspond to the very basic mninmum needs
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of food, shelter, clothing, health, enployment, etc

(4) In dual societies, the bulk of the decision-nmaking is
in the hands of the elite who are, therefore, responsible
for the filtering process which selects sone wants for
onward transm ssion as demands upon the educational
scientific and technol ogi cal institutions, and shel ves
other wants. In nmost cases, this elitist filtering process
functions in such a nay that:

(a) the wants of the elite are alnost wholly transmitted
as demands requiring technological answers; and

(b) the wants of the poor are largely ignored even though
they are an expression of urgent basic needs.

Since it is the satisfaction of these basic needs which
constitutes the essence of development, it follows that

an elitist filtering process is inconpatible with devel op-
ment .

(5) The demands of the elite are picked ur by educational
scientific and technol ogical institutions through the agency
of industry in the developing country, and industry in

devel oped countries, both of which sense in these demands

a major market. It is inportant, however, to note that

i ndustry in devel oping countries is of two categories:

(a) indigenous industry which derives its technol ogy
from the national, educational, scientific and
technol ogi cal institutions; and

(b) industry which may be owned, by governnent, native
entrepreneurs ¢r nultinational corporations (or by
two or three of these in different ratios), but which
is based on inmported technology generated in the
institutions of developed countries.

Bet ween these two categories, the l|inkage of the demands

of the elite is very nuch stronger with the second category
of local industry, viz., that based on inported western
technol ogy developed by the educational, scientific and
technol ogical institutions of the devel oped countries. This
is why the strong linkage 2-2 -3-1 is shown with =
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continuous line and the weak linkage 2-2 — j-2 with a
dashed Iine.

(6) The operation of the filtering process to block the
transm ssion of nobst of the wants of the poor, i.e., the
basi ¢ m ni mum needs of the majority of the poverty-
stricken population, from the educat. cnal, sientific and
technological institutions is enphasised by the absence

of a linkage between the circle 2-3 and either circle 3-1
or circle 3-2. 0Of course, the linkage is not z=ro - for
instance, when the poor su'fer from communicable epidemc
diseases, the elite is also wilnerable, and such needs of
the poor are obviously responded to effectively. Thus

the filtering process is nct conducive to devel opnent, and
particularly to rural devel opnent which in nopbst devel oping
countries must constitute a nejor aspect of the devel oprment
process.

(7) I'n the absence of institutions to devel op technol ogies
to meet the needs of the rural poor, the latter have no
choice except to fall back on traditional technol ogies
based on the reservoir of enpirical know edge accumul ated
through the centuries. (cf. the linkage 2-j —— 4-3 and
4-3 3 2-3). The urban poor are generally victinms of
rural inpoverishment who migrate to nmetropolitan sluns.

As such they not only carry over some of their traditiona
techneclogies, but they are also forced to depend on urban
technologies. In addition, they innovate with the waste
materials and garbage dunps of the urban elite.

(8) There is wery strong |linkage 3-1 ——y 3-2 between the
educational, scientific and technol ogical institutions of
devel oped countries and those in devel oping countries,

the latter being modelled very closely on those of the
forner. In fact, these institutions in developing countries
derive their patterns for research and devel opment, includ-
ing its emerging ideas, trends and fashions, stream of in-
spiration, experinmental technicues and instrunents, criteria
of excellence and source of recognition, fromthe courter-
part institutions in the devel oped countries.

(9) I'n the generation of technology, the educati onal
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scientific awnd technological institutions of devel oping
sountries invariably start with inported western tech-

nol ogy an a starting point and as a nodel, hence the
linkage 4-1 — 3-2. Thus, they energe (linkage 3-2 ___
4-2) after a process of imtation, adaptation and innova-
tion (the innovation, rarely!) with a technology which has
been described as naturalised, i.e., adapted western tech-
nol ogy.

(10) The satisfaction of zhe demands of the elite is much
more through western technol ogy {(thisz strong linkage is
shown by a continuous arrow 4-1 —— 2-2; than throush
naturalised technology (this weak |inkage is shown b, the
dashed arrow 4-2 — 2-2).

The above discussion of the technol ogy-society schenme in
devel oping countries leads to inportant conclusions re-
garding the problens associated with the generation of
appropriate technology in these countries.

Firstly, the characteristics of these dual societies are
such that the filters do not emphasise the transmission of
basi ¢ human needs, particularly the needs of the needi est
(the urban and rural poor), as demands upon the technology-
generating institutions. The magnitude of the R and D
funding for problens related to basic needs is usually a
clear indicator of this bias, for it is very often sig-
nificantly less than that for problems related | o defense,
to glanmorous technologies and to those aspects of the
industrial, agricultural and services sectors devoted to
the demands of affluent elites. Even if this funding bias
did not exist, and even if these institutions nmade de-
liberate efforts to respond to the basic needs of the urban
and rural pger, there is a serious problemin the identi-
fication of these needs. This problem arisen because the
areas in which the urban and rural poor live, i.e., the
slunms and villages, are not virgin territories unconta-
mnated with the denonstration effect of urban life styles.
So, it is not sinply a question of asking slumdwellers

and villagers what their needs are - such a "questionnaire"
approach only results in their demanding needs simlar to
the urban elite. For exanple, villagers invariably ask for
urban-style houses wth reinforced-concrete-construction
(RCC) roofs, even though they are well aware that the
thermal confort of such "modern" houses is often |less than
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the traditional thatched-roof houses. This request arises
from their clear understanding of the defects of tradi-
tional thatched roofs, which catch fire, |eak, harbour
rodents, insects, and reptiles, are susceptible to termte
attack, and require frequent replacenent though thatching
material is often scarce. This understanding results in
their feeling a need for an alternative roofing materia

wi thout the disadvantages of thatch as they use it, but

the only alternative which they perceive is an RCC roof.
Their lack of awareness of the range of possible roofing
materials. i.e, of the technical options, becomes an im
port ant reasoni> for the di screpancy between felt needs
and perceived reeds. The discrepancy is serious because

t hese perceived needs usually require expensive western or
naturalised technol ogi es, and therefore cannot be satisfied
by capital-starved devel oping countries.

Secondly, the intellectual domi nation of the devel oped
countries over the educational, scientific and techno-
logical institutions in the developing countries leads, in
the latter, to a virtually unexam ned and unquestioned
introduction of alien and inappropriate guidelines, pre-
ferences and paradigns into the innovation chain, for
exanple, the inplicit faith in "econom es of scale". Un-
fortunately, these guidelines are largely unexpressed and
unst at ed. In fact, the participants in technoiogical
innovation are rarely conscious that they cannot avoid

using preferences. The net result of not revealing, ex-
posing, and evaluating the guidelines used in the process

of technological innovation in (or for) devel oping countries
is that the participants in innovation fall back on the
preferences of the industrialised countries. But the factor
endownent s of devel opi ng countries may be fundamental |y
different fromthose of devel oped countries. Under these

ci rcunstances, the transfer of all those preferences related
to factor endownents is inconpatible with devel opnment. Be-
si des, developed countries have largely satisfied the

el enmentary mnimum needs for nobst of their popul ations,
hence their technology has been increasingly oriented

13'There are socisl reasons, too -~ in stratified societies,
the material appartenances of the upper strata become
status synbols avidly sought after by the |ower strata.
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towards other objectives (mainly towards non-essentia
luxuries and military applications). In devel oping
countries, however, the main preoccupation has to be with
el enentary minimum needs from which |arge segnents of their
nopulation are disenfranchised. Thus, guidelines and pre-
ferences related to products and services nmust necessarily
be different in developing countries.

Thirdly, there is the problem of the thrust of technol ogical
capability. The task of generating appropriate techrology
appears to be inpeded (a) by the type of technol ogica
capability that devel opi ng countries have and are currently
growi ng; and (b) by the nature of l|inkages that their
educational, scientific and technological institutions have
and are forging with donestic and foreign societies.

Thus, nost devel oping countries have followed a standard
approach of establishing universities, institutes of
science and/or technology, technical institutes and in-
dustrial |aboratories mpdelled on the corresponding in-
stitutions in the devel oped worlds, with even their staff
enul ating counterparts in the industrialised world. As for
the institutional I|inkages, Fig. 3 shows that the strongest
links are with the demands of the elite, with counterpart
institutions in the developed world, and with western tech-
nol ogy. Furthernore, because of the inevitable financia
stringencies, these institutions - |ike naturalised tech-
nol ogi es - becone, at best, cheaper and cruder versions of
the corresponding western institutions, and at worst, com-
plete parodies of the latter.

The reasons for this predicament are discernible from the

t echnol ogy-society interaction schene for devel oping
countries (Fig. 3)., This predicanent is an inevitable
consequence as long as institutional |inkages with the

needs of the urban and rural poor and with traditiona
technol ogies are virtually non-existent (see the absence

of arrows interconnecting circles 3-2 to 2-3 and 4-3), and
are very strong with elite demands, with institutions in
the devel oped world and with western technology (see the
arrows interconnecting circle 3-2 with circles 2-2, 3-1 and
4-1) . The situation is worsened by the fact that nost
teachers, scientists, and engineers are drawn from and/or
becone part of, an elite which, in the dual societies of
devel oping countries, is virtually cut off fromits country-
side and its rural poor, as well as fromits slums and urban
poor.
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Thus, the conscious attenpt to enulate the institutions of
the devel oped countries results in the educational
scientific and technological institutions of the devel oping
countries acquiring patterns of technol ogical capability
distorted towards the problens preoccupying the devel oped
countries, i.e., towards problenms largely unrelated to the
devel opment reeds of developing countries. This distortion
is oniy accentuated by the large-scale attenpt of devel oping
countvies to get their manpower trained in the devel oped
countries, for the nost significant result of such training
is an increased alienation rrom donestic devel opnent tasks.

The anal ysis of the problens associated with the generation
of appropriate technologies in developing countries suggests
certain obvious prerequisites for the overcom ng of these
rroblems.

The first prerzquisite is-the establishment of clear-cut
mechanisns to alter the filtering process so that the re-
levant institutions respond to, and are bizsed towards,
basi ¢ human needs, especially the needs of the neediest.
These mechanisms nust be directed towards the creation of
an awareness of these needs and a commitnent to satisfy

t hem

The mechani sms of awareness creation must ensure the renova
of the discrepancy hetween felt and perceived needs. One
possi bl e approach is represented in Fig. 4 fromwhich it
can be seen that both social science and technol ogical in-
puts are necessary SO that a response to perceived needs
will lead to the satisfaction of felt needs. The socia
science input, which may well conme fromtechnol ogi sts qua
sociologists, is required to identify the felt needs; and
the technol ogical input is essential to wi den the range of
perception of the target group by exposing it to a number
of technol ogical options of varying cost and acceptability,
all of which satisfy the given felt need. It follows that
the generation of appropriate technol ogies to neet the
basi ¢ needs of the urban and rural poor requires, as a
prerequisite, close interactions between these target
groups on the one hand, and social scientists and tech-
nologists on the other

The mechani sms for generating commitment to the satisfaction
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of these basic needs nust involve R and ) funding policies

bi ased towards these needs, the creation wthin educational
scientific and technological institutions of |eaderships

znd cCOre groups which catalyse an increasing shift away from
t he non-devel opnental demands of the elites, new incentive
systems, efc.

The second prerequisite is that the scientists and en-
gineers involved in the generation of appropriate tech-
nol ogy should absorb and/or fornulate the new guidelines,
preferences and paradigms essential for the devel opment of
appropriate technology. Absorption is of course an easier
process than formulation, but unfortunately the new guide-
l'ines, preferences and paradigms have not yet been el a-
borated and nade explicit. This situation only increases
the intellectual burden on (chall enge to?) scientists and
engi neers, and conpels them to understand the economnic,
social and environmental ramifications and inplications of
their areas of interest. This understanding requires in
addition close contact with the prospective beneficiaries
of appropriate technology, i.e., the population in rura
areas particularly the poorest sections. It is clear,
however, that several immedi ate steps nust be taken:

(a) the prevailing guidelines nust be made explicit;

(b) a new set designed to advance devel opnent nust be
fornul ated; and

(c) scientists and engineers must be instructed in the
use of the new paradigns.

In short, a paradigm revolution nust be initiated

The third prerequisite, in view of the failure of the
conventional approach to technological capability followed
by devel oping countries, is an alternative strategy for
their institutions of education, science and technol ogy.
One such strategy follows fromFig. 3. By analogy with the
close laboratory-industry link well-known to be vital for
successful industrial research, it consists of two parts:

(a) forging strong |inkages between, on the one hand, the
educational, scientific and technological institutions
of these countries, and on the other hand, the needs of
the urban and rural poor and their techrologiess; and



Technology Groups and Institutions 101

(b) drastically weakening the |inkages of these institu-
tions with elite demands and With institutions in the
devel oped world catering to these denmands.

In Practice, this alternative strategy is nost effectively
i npl enented by each institution commtting itself to a
neighbouring areal4, and to the generation of technol ogies
appropriate to the devel opment of that area. It follows
from the understanding of devel opment used in this con-
ceptual analysis that a commitnent to the development of a
particular area must nmean a commitnent to the needs of the
neediest, i.e., the urban or rural poor, in that area
Further, since the generation of technol ogical solutions
accessi bl e and acceptable to the neediest is very often
likely to cone through a transformation of traditiona
technol ogies, a study and evaluation of these technol ogies
in the neighbouricg area becones an inevitable objective
of the commitment.

The alternative strategy needs simultaneous inplenmentation
at a hierarchy of national, sub-regional and institutiona
levels.

The national or macro approach should be directed towards
the preparation, on-going nodification and refining, and

i npl enentation of devel opnent-oriented technology plans,

in accordance with which the national R and D budget nust
be framed and apportioned. This technology planning should
be linked with the process of selecting and choosing tech-
nol ogy for developmert, so that better technol ogical options
than those available can be identified, and research and
development work towards the devel opment of these tech-

nol ogies can be initiated. O course, insights into these
alternative technol ogical options can only energe from
greater sensitivity to the Problens of the urban and rura
poor, and nore intimte contact wWith their problens. Such
sensitivity to needs and intimacy wi th problens cannot be
attained by planning from the cloistered chanbers of the
national capitals of developing countries. Hence, what is

14The size of this area can be a natter of convenience, it
my be a slum a village, a cluster of villages, the poor
section of netropolises, a district or a province

e
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necessary is inputs fromthe grass-roots level, and herein
lies the inportance of work at the institutional or micro-
| evel

Virtually, all the educational,scientific and technol ogica
institutions of developing countries (for instance, nost of
those described earlier have, at least in an enbryonic and
rudinentary form the nulti-disciplinary conpetence to
tackle the task of devel oping appropriate technol ogies for
neeting the basic needs of the needy. These functioning
institutions nust, therefore, constitute the main basis
for the generation of appropriate technology through a
del i berate and formal commitnent to the problens of de-

vel opment, and particularly to rural devel opnent. Such a
redepl oynent of efforts with existing infrastructures is
a far nore effective nmeasure than the creation of new
institutions for appropriate technol ogy.

A basic assunption underlying this new strategy is that
institutional generation of technology will continue to
play a major, but hopefully not exclusive, role in innova-

tion for developnent. It is envisaged that the actua
users and operators of appropriate technology, i.e., the
poor people thenselves, will have a crucial role in innova-

tior, particularly in the continuous testing, refinement,
and adaptation of new technologies. Indeed, it is hoped
that a constant interplay between institutional and popul ar
i nnovators will enhance the appropriateness of technol ogies.
What is rejected in the new strategy is the argunent that
the institutions of education, science and technology in
nost devel oping countries are so noribund and irredeenabl e
that only non-institutional voluntary groups can generate
the new technology. Such groups may have a part in tech-
nol ogy generation (as distinct from technol ogy dissenina-
tion), but it can only be marginall®, in view of the in-
evitable limts to their nultidisciplinary expertise and
their facilities for research and development. This
judgement rests, however , on the valid assunption that the
appropriate technology is not second-class technol ogy and
that its generation is not a trivial exercise. For exanple,
i nnovative windm |l design has been proved (of. ASTRA's
experience) to require the sane |aws of aerodynanics as

15In contrast, their role in technol ogy dissenination can
be, and often is, decisive.
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that used in the design of jet-fighter wings; the dinmension-
ing of biogas digestors needs as nuch chemical engineering
as the sizing of any chemical reactor; and an understanding
of the stresses in bullock-cart wheels requires the sane
theory used for pmstressed concrete.

The activities of institutions at the mcro-level can be
linked together interactively at the sub-national c¢r mesc-
level, i.e., at the level of districts or groups of
districts corresponding to the next higher level of |oca
government. Here too the basic approach should be a
conmitnment to the problens of a particular area of the
country and to the problenms of the poorest sections of the
people in that area.

This strategy of generating technological capability and
devel opi ng technol ogies through a commitnent to a particular
area ; i.e., to the problens of the poor in that area, is
likely to ensure satisfaction of the third prerequisite

for the generation of appropriate technologies, viz., the
growth of a new type of technol ogical capability. In
addition, this sane strategy is also likely to satisfy the
first two pre-requisites. Thus, the establishnment of close
links between educational, scientific and technol ogical
institutions on the one hand, and sluns and villages and
urban and rural poor on the other, is the surest way of
creating awareness of the basic needs of the neediest. I|f
this awareness is transfornmed into a commtment to devel op-
ment , then the institutional and personal filters will start
responding to those social wants which correspond to the
basi ¢ needs of the poorest. Wthout such response the
generated technologies will not be conpatible with devel op-
ment objectives. Sinmilarly, it is only close contact with
rural areas and those bel ow the poverty line which wll
facilitate the fornulation of new guidelines, preferences
and paradi gnms necessary for the generation of appropriate

t echnol ogi es.

Di ssenmination of Appropriate Technol oqgi es

Turning from the technology-development process to the tech-
nology-dissemination process, it nust first be noted that the
di ssem nation of conventional western technologies is a pro-
cess the nodalities of which have been established over

several decades. Further, the beneficiaries of these tech-
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nolegies are usually poweriul and articul ate groups ex-
Jessing thensel ves through clear-cut market nechanisns.

As a result, commercial enterprises can, through profit-
seeking efforts alone, dissemnate the technologies quite
successfully. In contrast, the dissem nation of appropriate
technologies IS a relatively nore recent process and chal -
lenge. Aiso, its prospective beneficiaries are invariably
weak and inarticul ate sections of society, e.g., the urban
and rural voor. These sections can rarely back up their
needs with purchasing power, i.e., they do not constitute

a significant nmarket, and, therefore, the task of respond-
ing to their needs cannot be left solely to industry. Ca-
talytic assistance from external scurces is often zssential
and inescapable. The purpose of this external assistance
should be to facilitate the technol ogy implementation
process with technol ogi cal know how, with credit for equip-
ment and working capital, wWth input deliveries and output
off-take, w th managerial help and training programmes,

and entrepreneurial |eadership. [In addition, the benefi-
ciaries, €.g., the =nrban and rural poor, musi thensel ves
play an active role If the whole exercise is not to peter
out for the lack of popular participation.

It follows, therefore, that the dissemnation of appropriate
technol ogi es nust be based on a multi-institutional effort

i nvol ving devel opnent agencies (either government or
voluntary agencies), E and D organisations, industry,
financial and credit institutions, input (e.g., raw
saterials) delivery and product off-take (e.g., marketing)
organi sations, managenent and personnel training institu-
tions - and, of course, organisations of the beneficiaries
(e.g., cooperatives of the urban or rural poor).

This multi-institutional effort, which is so necessary for
the dissemination of appropriate technologies, inplies that
a host of structures and procedures nust be worked out for
each appropriate technology. |In particular, attention nust
be focussed on the procedures for the procurenment of inputs
and credit, for the off-take of outputs, and for the manage-
ment of organisations, training, manpower and finances. In
short, an entire hardware and software package must be
worked out in detail for each appropriate technol ogy,
bearing in mnd its specific features. Thus, the package
for appropriate road-building technology nay be conpletely
different fromthat fcr mini-cement plants.
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Too often, inadequate attention is directed towards the
:laboration Oof these total packages, the general tendency
being to assume that if the hardware (nachinery, equipnent
or process) has been devel oped, the appropriate technol ogy
will diffuse under its own steam. In all except a few
cases, even this hardware is rarely worked out with the same
turn-key, engineered, finesse as the technol ogies of the
infastrialised countries - in short, the hardware d=velop-
me:rt IS rarely thorough. Hut even when this is the case,
successful technol ogy diffusion depends on the elaboration
of the software. It is this shortconming that has proved
to be one of the mmjor obstacles to the dissenination of
appropriate technologies, and until this inadeguacyis
overcome, the process is unlikely to gain nmuch nmoment um

The insufficient enphasis on the devel opnent of the soft-
ware aspects of approp-iate technologies is what may be
termed an internal corstraint on the successful diffusion
of these technologies. In nmany circunstances, however, it
is the external constraints which are of far greater sig-
ni ficance. O these external constraints, the most im
portant one arises fromthe fact that the partisan vested
interests of the elites (or powerful groups within elites)
in the dual societies of developing countries are often
inimcal to the adoption and diffusion of appropriate tech-
nol ogies. In such an unfavourable environment, inade-
quacies in the softwvare aspects of these technologies are
only anplified, and used against them in decision-making

The above di scussion of the dissemination of appropriate
technol ogi es shows +{hat, though this process nust be
coupled with that of technology devel opnent, there are
crucial differences between the two processes. Unfortunate-
ly, a blurring of these differences takes place too often,
and it is therefore necessary to make them explicit.

Firstly, the agents for the two processes are usually quite
different - whereas R and Il institutions (at the macro-
mesc—-, and micro-levels) are mainly responsible for tech-
nol ogy generation, technology diffusion is usually the
responsibility of a devel opnent agency, acting in coordina-
tion with the people, |ocal self-governnent organs, k and D
institutions, financial and credit institutions, and narket-
i Nng organisations. Thuc, technology generation can be
achieved by the sole effort of R and Il institutions, but
technology diffusion nust be a multi-institutional effort.
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Secondly, the power structure need not necessarily be
di sturbed by the generation of technology, but it cannot
but be affected by technol ogy diffusion.

Thirdly, the levels of operation of the two processes are
guite different - technology generation can be achieved at
the institutional level; technology diffusion must be
accompl i shed at the | evel of society (even a slumor a
village is a mni-society),

Fourthly, and as a consequence of the above two differences
the technol ogy generation process is nuch nore autononpus
than the technology diffusion process, in that, given (a)
funds for R and D; (b) sufficient awareness and conmtnent
anong those doing R and D; and (c) the absence of direct
political hostility towards the R and D, the generation of
t echnol ogy appropriate for devel opment can be accomplished
successful ly.

In contrast, technoiogy diffusion cannot be achi eved agai nst
the wishes of the ruling groups in society. And, where the
technologies to be diffused are against the vested interests
of the privileged - which, in dval societies, they often are
if they are indeed technol ogies appropriate for weaker sec-
tions - then the success of the diffusion depends on the
particuiar bal ance of power betweern various groups in society
"The ruling group is rarely honmbgeneous, and if, within this
group, scume powerful sections, e.g., the urban elite, are

not against the diffusion of appropriate technology for the
rural poor, then the process stands a favourable chance.

if, on the other hand, all the privileged sections are
unitedly opposed to the technol ogy, then the attenpt to
diffuse it is alnost certain to fail; nevertheless the
attenpt must be made as an essential and integral conmponent

cf the struggle of the under-privileged and its allies for

a nore just and equitable society. Thus, a necessary con-
dition for the successful diffusion of technol ogies appro-
priate for the urban and rural poor is a |large neasure of
active political support fromthe rulers of society.

Finally, the role of the people in the two processes is
quite different. Though close consultation with the people
is vita.l for obtaining better insights into felt needs,
traditional solutions, |ocal eccnditions, |ocal materials
and local skills, and though these insights are quite
essential for ensuring the appropriateness of technol ogy
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(cf. Fig. 4), an Rand D institution can in fact generate
technol ogy without the active participation of the people
in the designs, calculations, experinents, fabrications,
etc. In other words, appropriate (including socially
acceptable) technology is unlikely to be generated by

R and D institutions Wi thout close consultations with the
people, but their active participation in the technol ogy
generation per_se is not necessary. This is not to deny
that wi despread popular participation can raise the
efficiency and appropriateness of technological innovation
to a qualitatively higher level. Such popular participa-
tion should therefore be the objective, since an intinate
interplay between institutional and popular innovators is
an ideal state of affairs;

In contrast, the active participation and involvement Of
the people is a necessary condition for technology diffusion.

These distinctions between technol ogy generation and dif-
fusion, particularly between social consultation and single-
institutional work for technology generation as distinct
from social participation and nulti-institutional work for
technol ogy diffusion, lead to some inportant perspectives
ard conclusions, with regard to the role and scope for
arpropriate technol ogy institutions.

For instance, it is clear that institutions of education,
sci ence and technology can assume - and successiully dis-
charge - the responsibility or generating technol ogies.

If, however, these institutions also assune the responsi-
bility for diffusion of technology, they nust realise that:

(a) They will have to lead, coordinate and manage the con-
certed, action of a large nunber of institutions, viz.
devel opnent agencies, |ocal self-government organs,
financial and credit institutions, marketing outlets,
etc., and

(b) They are alnpst sure to deviate fromtheir charters
of education, science and technol ogy.

Whet her they are structured and conpetent to di scharge

this onerous responsibility is a nmoot question. In general,
it would be unwi se for educational, scientific and tech-

nol ogi cal institutions to assume this responsibility for

t echnol ogy diffusion w thout being aware of all the implica-
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tions and consequences. On the other hand, technology-
generating institutions nust be an essential part of the
technol ogy diffusion process - the vital need for their
active participation in the process follows logically
from the linkage between the technol ogy generation and
di ffusion processes (cf. Figs.1l and 4).

In conclusion, therefore, micro-level institutions of
education, science and technol ogy can, and shoul d, assume
| eadership in technol ogy generation, b»ut not in technol ogy
diffusion - they should only be members of the multi-
institutional teams to diffuse techneclogy.

This conclusion need not be valid in the case of macro-

and meso-level institutions of science and technol ogy, for
exanpl e, national and sub-national councils or departments
for science and technol ogy, and institutions set up speci-
fically for appropriate technology, Such institutions,

by their very nature and responsibilities, are already
removed from tr- ‘ratories, offices, drawi ng boards

and workshops where actual E and D work takes place, and
are, in fact, only pronoting, catalysing and coordinating

R and D work. Hence, nmacro- and meso-level institutions

may be better equipped - conpared to micro-level institu-
tions - to lead the process of technology diffusion. But,
for such leadership to ne effective, it should be fornally
accepted by all the concerned institutions - devel opment
agencies, local self-governnent bodies, financial institu-
tions, etc. Even in the absence of such a formal acceptance
of the |l eadership of a macro- or mesc-lewel institution of
science and technology, the latter two types of institutions
can still play a powerful catalytic role in the diffusion

of technology. Between them if size and conplexity of
organisation are in inverse measure of its speed and
effectiveness, it may turn out that nacro-level institutions
are too ponderous and ineffective to play the catalytic role
efficiently. Hence, the hope for successful technol ogy
diffusion lies in the hands of mesoc-level institutions,

e.g., the sub-national councils for science and technol ogy.

0f course, the strengths of appropriate technology irn-
stitutions operating at various levels can be made to
mutually reinforce each other ensuring that, on the one
hand, the macro- and meso-level institutions sponsor
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t echnol ogy-generation projects in mcro-level institutions,
and on the other hand, the latter diffuse their technologies
through the higher-level institutions. Wth this per-
spective, it follows that micrc-le el appropriate technol ogy
institutions can contribute to the dissem nation of appro-
priate technol ogies by using the follow ng mechani sms:

(a) Mcro-diffusion in the specific region (slum village
cluster of villages, etc.) to which they may be
committed;

(b) Meso-diffusion by supplying appropriate technol ogi es
to mesc-level Institutions;

(c) Macro-diffusion through national, sub-regional and
regi onal and internaticnal appropriate technol ogy
ingtitutions;

(d) Long-term di ffusion through education.4 programmes
on the hardware and software aspects of appropriate
t echnol ogi es.

CRITERIA FOE ASSESSMENT OF GROUPS AND | NSTI TUTI ONS

The above presentation of the factors determning the

Bt capability of institutions to generate and di ssemninate
B appropriate technol ogi es serves as a basis for defining
Ethe criteria to be used in the assessment of these in-
g stitutions.

The definition of criteria can be taker to various |evels
of detail, depending upon the ultimte purpose of the
criteria. Since the purpose here is not to assess the
capability of particular institutions, but to identify

the general problenl: facing a large nunber of mcro-,

meso- and macro-l evel institutisnzs in their task of
generating and dissemninating appropriate technologies it
is obvious that the criteria nmust be neither too broad nor
too detail ed. Further, the extent of disaggregation of the
criteria nust be commensurate with the extent of infornma-
tion avail abl e about these institutions. The current |ack
of detailed information indicates that the criteria need
only be disaggregated to an internediate |evel.

O course, there is considerable flexibility in this mtter
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4 the objective changes to an assessnment of individua
institutions, and as mere information is acquire-! (e.z.,
chrough questionnaires and/or actual visits), the criteria
can be made nore detail ed.

At the outset, three basic criteria regarding institutions
can be fornulated with the aid of the follow ng questions:

(a) Is it the purpose of the institution to devel op
appropriate technologies, or to dissenm nate them
or both develor and di ssem nate thenf?

(b) Does the institution operate at the micro-, meso- or
macr o- | evel ?

(¢} Which basic needs - food, shelter, clothing, health,
educat . on, enployment, energy ~is the institution
trying to satisfy with appropriate technol ogi es?

If the objective of the institution is to devel op appropriats
technology, then further criteria must be listed to assess
its capability with regard to this objective. These addi-
tional criteria must bs generzted fromthe three pra-

requisites for the devel opment of appropriate technol ogy
VIZ .,

(a) the institutional filter must select the basic needs
of the urban and rural poor and transformtheminto
demands upon its research and devel opnent capability;

(b) the institution nmust absorb or generate new paradi gns
to guide its innovation chains towards the development
of appropriate technologies; and

(c) the institution must develop a new type of technol ogical
conpetence and capability oriented towards satisfying
the basic needs of the urban and rural poor.

Wth regard to» the operation cf the institutional filter
the criteria must be related to the institution's awarenees
of and commitnment to the problens of the urban and rural
poor. The importance of creating awareness |eads to the
following criteria:

Does the institution have nechanisns for neking contact
with the urban and rural poor?
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Are these meclianisms of the direct or indirect variety?

Is the institution actually working in a slunmvillage/
poor part of a. city/cluster of villages/district/
provi nce?

The commitment of the insticution to appropriate technol o-
gies is revealed by criteria such as:

I's the avowed policy of the institution to emphasise
the devel opment of appropriate technol ogies?

What percentage of the institution's funding goes
t owar ds appropriate technol ogies?

I's the magnitude of funding, corresponding to this
percentage, reasonably adequate for the technol ogy
devel opnent tasks it has undertaken?

Has the institution created incentives (material and/or
non-naterial) so that those of its personnel working on
appropriate technol ogies concentrate wholly on the task,
and those who are not working on these technol ogies turn
i ncreasingly towards then?

| The acquisition (by absorption fromexternal sources and/or
- generation from internal sources) of guidelines for innova-
g tion coenducive to the devel opment of appropriate technol o-
M gies depends very largely on:

(a) Understanding the felt needs of the urban and rura
poor; and

(b) Defining, through in-depth studies, the econonic
social and environmental constraints which the
appropriate technology nust satisfy.

These requirements correspond to criteria such as:

Does the institution possess in-house, the sociol ogical
expertise to define felt needs, or can it acquire this
expertise by collaboration with outside institutions?

Does it have the conbination of economic, sociologica
and environnental expertise to define the various
constraints on technol ogical solutions?
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Does it make explicit the zonstraints guiding its
i nnovations?

The criteria pertaining to technol ogical capability are
conparatively nmore straightforward and well-known. Never-
theless, it is worth stressing a few points regarding the
level of technol ogical conpetence and capability required
for the generation of appropriate technology. These con-
siderations arise fromthe fact that, invariably, appro-
priate technol ogi es have been confused with "low' or
"primtive" technologies. This confusion arises because
too often, ths "advanced" character of a technology has
unfortunately ©been judged either by the trivial criterion
of "scale of production" or by the geographical origin of
the technology (anything from the devel oped countries is
ipso facto "high" or "advanced" technol ogy), whereas in
fact it should be determined by the extent of the scienti-
fic and engineering t hi nking that goes into research and
development. An additional source ol confusion is connected
with the question of__simplicity. For use by the urban and
rural poor of devel oping countries, a technology (a product
or a process) may have to be very sinple, but this does rot
preclude the possibility of the R and T process (by which
the product or process is arrived at) iron being ingenious
and subtle. To quote the adage "any fool can nmake a sol u-
tion conplicated; it takes a genius to make it sinple:"

It nust be adnmitted here that many appropriate technol ogy
groups thensel ves have been responsible for initiating and
perpetuating the belief that the technical capability re-
quired for the generation of appropriate technologies is
of a lower order than that for western technology. (It
matters little whether this is due to inadequate under-
standing or to a deliberate attenpt to bypass the estab-
lished institutions of education, science and technol ogy
in the developing countries.) The net result has been a
wi despread belief that appropriate technology is "second
class" and not nodern.

It is clear, however, fromFigs.2 and 3, and fromthe dis-
cussion of the filter and guidelines appropriate for de-
vel opment., that the only difference between western tech-
nol ogy and appropriate technology is the difference in the
wants transmitted by the filter and in the set of pre-
ferences or paradignms guiding the innovation chain.

O herwi se, appropriate technol ogy needs the same rigour
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and thoroughness and nust be devel oped from as sound a base
of fundanmental science and basic engineering as is required
for western technology. In fact, nost appropriate tech-

nol ogy may need a nuch stronger foundation in fundanentals
hecause, after rejecting the technol ogi cal paths well-
trodden by the devel oped countries, there is often no choice
other than going back to firm first principles.

The importance of this viewpoint nust be seen in the con-
text o: hopefully well-nmeani ng, but dangerous, advice tha g
develoning countries should not invest in basic research.
| f suca advice is acted upon, the result would be highly
detrinmental to the devel opnent of alternative technol ogies.

Hence a basic condition for the generation of appropriate
technologies is that educational, scientific and technolo-
gical institutions accept that appropriate technology is
as nodern and advanced and sophisticated as western tech-
nol ogy.

In the Ii_ght of these comments, the criteria related to
t echnol ogi cal capahility are as follows:

Does the institution have an adequate infrastructure
(l aboratories, equipnment, workshops, pilot-plant/test
facilities etc.) for carrying out the research and
devel opnent work necessary for the generation of the
hardware and software aspects of technelogy?

Toeg it have technical manpower with adequate training
expertise and experience?

Does it have the requisite information base to avoid
unnecessary "reinventing the wheel"?

Even if the overwhel ming enphasis of an institution is on
the generation of appropriate technologies, it is alnpst
certain tc have sone intentions of dissenminating its
succesc. |f so, there is a further criterion:

16Even though the share of basic research in the R a2d4 D

budget of most courtries is rarely more than 5-10%.
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Toes the institutinn interact with the prosnective
veneficiavies iNn the definition of felt needs?

Toes the institution know, or have access to, a
sufficiently Wi de range of technol ogical options?

Toes it expose thes. ovticns te the beneficiaries
so that attemgpts to zeet perceived neede will result
in the satisfaction of the felt needs?

I's the institution part of a muiti-institutional
technology di ssemination team?

Does the team include, or have ready access to:

) a devel opnent agency?

) technologsical expertise?

) managenent expertise?

) financial and credit institutions?

) input procurement and product off-take organisation
Y a beneficiary organisation?
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In the techuolngies tha. the institution 1s dissem nating,
does it work out total hardware-software packages, or does
it ensure =hat the team has worked ocut these packages?

In the case of institutions comitted to the generaticn-cum-
di ssem nation of appropriate technologies, it is alsg»
necessary to ask at what |evel - micro-,meso or nmcro-|evel

- is the institution p.rticipating in te:hnolagy dissemira-
tion? Is it interacting with institutions which are
structured to achieve this dissen nation?

The criteria proposed above can be used for the assessment
of the capability of national groups and institutions to
devel op and/or disseminate appropriate technol ogi es. How
ever, they apply equally well to three other categories of
groups/institutions, viz., (a) regional/international in-
stitutions such as the International FKice Research Institute
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(b) groups in the devel oped countries such as the
Intermediate Technol ogy Devel opnent Croup seeking

to generate and di ffuse appropriaie technology for

the devel oping countries, and (c) groups/institutions

in the developing countries which run on the basis of
expatriates and foreign inputs. The questior, therefore,
arises as to whether these trce categories of groups/
institutions are related to the national capability of
devel opi ng countries.

A regional /international institution can either strengthen
national capabiiity or weaken it depending upon whether it
wor ks through and/or witk national Institutions, or in
competit_on with them Very often, the vastly higher
salaries and the nuch better facilities in regional/
intesrnational institutions have the effect of underm ning
the merale and confidence of national institutions,
fiparticularly because the latter tend to |ose some of

their best men to the former. Thus, a regional/international
institution is clearly not a part of national capability.
even of the country in wnich It is |ocated.

The groups in the devel oped counvries which seek to
promote appropriate technology in she devel opi ng ccuntriss
have done a great deal #o spread *ne concept of appropriate
technology. However, meny Of these groups are fundeid by
the aid/foreign mnistries/departments of the countries

in which they are located, and this fact has sonetines
created suspicions in the deveioping countries regarding
their intentions. These suspicions - irrespective of
whether they are justified or not - often result in
appropriate technol ogy being viewed as a motivated re-
comendation from the devel oped countries and not as an
obvi ous conclusion from the predicanent and circumstances
of developing countries. This view tends to be aggravated
by four tendencies of these foreign appropriate techaology
organisations:

(a) they work very largely through personnel from
devel oped countries Who are paid much higher
salaries than their local counterparts;

{b) they invariably bypass established institutions
of education, science, and technolecgy in the
devel oping countries and work with -rolunteer and
non- governnental groups even though the latter




citen have less tershnical comrpetence than the
former;

(c) witk a <ew exceptions, the roreipn apyrorr:ate
technol ogy orgarnisations have not built .p loral
information cerntres - i N effect, they have re-
tained coni.ol Over approrpriate technolog,

i nformati on;

{2) there are very few exanples «f these toreign
crganisations initiating national elforts in
appropriate technol ogy and thexn witharawing
SO0 that these eforts car grow in a self-reliant
fashi on.

Hence, effort by appropriate “echnology organisations in
the de-eioped countries must be viewed as international
action which is not part of uational -apability and nust
be judged by the same criterion as other international
e~forts, i.e., do they strengthen national capability?

Firally, there i S the question o groups and institutions
which are located in the devel opi ng countries but which
have a | arge component of expatriates and foreign inputs.
Except in the few rare cases where these groups/instititions
are conpl etel y manned by expatriates and foreigners, these
grours Nust initially beconsidered part of the national
capability. It is inmportant, ef course, to determne at
an appropriate stage whether the expatriates are making

t hemsel ves redundast by generating native ability or
vhether they are perpetuating their dom nant position,

and whether the activity survives and grows after the
evpatriates withdraw,

ASSESSMERT OF CROUPS AND ISSTITUTIONS

The above criteria permitanassessment of the capability
of groups and institutiens to develop and/or dissem nate
appropriate technol ogies.

A= a first step in this directios, a questionnaire (see
Appendi x) was addressed to about 180 appropriate
technol ogy organisations located in the devel oping
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groups as well as estovlishel Instit:itions. C. the
arrraxirat:ly 77 -esponses (l.e.. ako .t 2077 whizhn nave
teen received, a de-aiied a:alysi345 hnas beern malde o T,
07 this sample, 27 {707) orgirate: :rom Acia, 1 {33.37)
vvom ATrica, and ¢ {lc,”") rrom Latin America. Based

upon these —esponges, ani the impressions o az large nunmber
o7 institutions/groups zentionei in the arpropriate tech-
rology directories, a numbe- o7 tentative assessments are
outlined below.

. i P . . ~
syuntries.t?  The list incluuzd vaiuntary nonegoverniental

The | arge namber of groups and institutions which

have come up in the develeping countries - nost of

t hem spontaneo.sly - tO develor ard di ssemi nate
appropriate technol ogy indicates rhe grea: deal

of active interest in the concept. The formation

of appropriate technol ogy g-oups (e.g.. bTC, TCC,
ASTRA) within the framework of established institutions

provi des strong corfirmation Of a growing trend towards
a new pattern Of technolegies.,

The groups/institutions which have been analysed
include all the categories: those that concentrate
excl usi vel y ondeveloping appropriate technol ogy
{13%), those that disseminate it (11%), and those
that are involved in devel opnent-cum di ssem nation
(764). The fact that the |ast-mentioned category
is predomnant inplies the w despread awareness of
the inportance of integrating the two processes Of
t echnol ogy devel opnent and di ssem nati on,

17The author alse visited a few institutions, nanely.
Technol ogy Resource Centre, Mnila; Irnstitute of Smalle
Scal e Industries, Manila; I nternational R ce Research
Institute, Los Bafoss Asian Institute of Technol ogy,
Bangkok; Korean I nstitute of Science and Technol ogy, Seoul:
Technol ogy Devel opment Centre, Bandung; and the TOOL
Foundation. Ansterdam

le'rhe aut hor wishes t0 express his gratitude to Mss
Lakshmi Reddy who revdered invaluable help vith the
coding and tabulation of the responses.
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3., Similarly, all levels of operation - loval! [1 "™,
sub-natiorat (227}, national ¢ 7 and ogslonal/
internatiopal !57) - are shown by the iustit itions
ir the Ssanple. Inmany countries, however, it
apprearc that appropriate te-hnole.ry organisations
io not operate at the national macro-level, and
consequently, the widec,yread dissem nation or
appropriate technol ogi es may perhaps bve inhibited.
It is in this contzxt that the proposed national
centres, t0 be established with the assistance of
the regional centres, have a crucial role to play.

Z. It has emerged clearly that the term ‘appropriate
technol ogy” has different meanirngs to diflerent
institutions and groups. To almest half the analysed
sanple, it neans _approrriate to the area in wnich the
group or institution works; to about 10%, it neans
appropriate t 0 the sector (e.g., i ndustry) wth which
the group or Institution is concerned; and only to
about 40%, does it mean appropriate to the poorest
sections of society. (O this latter category, 80%
are concerned with the rurai poor and only 20% vith
the urban poor.) Not too often does the definition
of appropriate technology include an enphasis on
basic needs, starting from the needs of the neediest.

5. Further, the concept of appropriate technology is
generally restricted to production practicess it
rarely extends to the appronriaténess of products.
Once again. this is because of ‘the lack of a basic-
needs enphasis.

6. The sectoral emphasis of tho appropriate technol ogy
institutions is as follow industry - 38% (and
within this category 70% concentrate on agro-processing
industries); agriculture - 30%: health = 11%;
education - 8%; transport, housing, etc. - 13%.
Thus, agriculture and agro-baexd industries account
for almost 70% of the activitiek of these institu-
tions. Ay

7. The activities of the institutions which heve been
surveyed seem to span the entire range of basic needs
with 27% of their efforts being devoted to food, 11%
to shelter. 56 to clothing, 8 to health, 10% to
education, 21% to employment and 18% tO energy.
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However. there seens te be a conparatively |arge
enphasis on alternative energ; sources anddeviczs,
particularly windmlls. Appropriate energy tech-

nol ogies are of course vital, and if this enphasis
has been derived froma scrutiny eof the felt needs
of the urban and rural poor, then it is quite
justified. Unfortunately. it is difficult to avoid
the suspicion that the enphasis is a carry-over from
the interests of appropriate technology groups in the
devel oped countries, and a result of .hae presence of
a large nunber of expatriates werki-g on a,propriate
technol ogy in the devel oping countries.

8. Only about half the groups and institutions have
direct contact with the nain target groups. Al nost
80% of them have directed their activities towards
the rural poor, in contrast, the urban poor are the
oonoern of 20% of the groups/institutions. A mere
2 are doing field work in slums, in conparison with
o4% in villages, and 24% in districts and provinces.

It seenms ttat nost saall groups (many of which are
voluntary and manned by expatriates) are in direct
contact with the urban and rural poor - hence, the
strength of these groups in technol ogy dissem nation.
In contrast, very few of the |arger establishments of
education, science and technol ogy have this vita
contact, for exanple, in the formof field rtations
or extension oentres - this shortcomng is responsible
for the relatively poorer performance of these insti-
tutions at technology di ssem nation. It is note-
worthy, however, that this shortcom ng is being
realised and that some of the nost important institu-
tional groups like DPC in Bandung are already
operating field stations

9. Even vhen large institutions of education, science and
t echnol Qqv _have decl ared iantarests in appropriate
technology,1¥ it appears that only a smail percentage

19Cf the groups/institutions which have been anslyred,
about 12% (which is not insignificant) have esphasised
that appropriate technology is met the peiiey of their
parent organisat ions .
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of their funding (less than 5-107) goes towards this
obj ective

Wien established institutions of education, science
and technology in the devel oping countries turn
even partly, towards appropriate technology, they
are able, evarn With a short gestation tine of 2-3
years to nake significant contributions to tech-

nol ogy devel opnent (cf., DPC, TCC, ASTRA). This
only confirns the view that there is an inmense
potential and capability for appropriate technol ogy
generation in the established institutions of

devel oping countries.

On the average, a group/institution in the sanple
has conpleted 4 technol ogy devel opnent projects

and is currently working on 11 such projects with

a manpower conplenent of 13 technical personnel
including 3 Ph.Ds. An average budget can be a
highly msleading figure because a nunber of groups
are Working with $5000-10,000 per year, and others
are running mllion-dollar operations. However, an
indication of the order of magnitude is provided by
the average figure of $230,000 per year per group/
institution which was noted from 29 Asian and African
groups., |t seenms that, for technol ogy devel opnent,

t he manpower and funding seems to be totally in-
adequate in relation to the vast spectrum of tech-
nol ogi es which need to be devel oped and the enormus
magni tude of the taske. |In fact, 53% of the groups/
institutions analysed stated that their funds were

i nadequat e

Wth regard to inoentives for work on appropriate
technol ogy, there is a vast difference between
voluntary organisations on the one hand, and the
established institutions of education, wecience and
technol ogy on the other. \Wereas the former are
able to attract manpower with extraordinary conmt-
ment, nost of the latter have necessarily to deal
with personnel the mgjority of whom have come into
the institutions without a significant commitment to
appropriate technology. Further, the incentive
gystems (the system of professional rewards and re-
cognition, the criteria of excellence, etc.) in
these established institutions usually operate away
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from appropriate technol ogy.

A significant 43% of the groups/institutions do not
have in-house social scientists, and a quarter ot
these institutions do not have social scieace ex-
pertise avail abl e even threugh col | aboration. of
the 57% of groups/institutions which do have soci al
scientists, 8% of these are economsts, 73% socio-
| ogi sts, 27% anthropol ogists and 17% political
scientists.

Thus, very few of the institutions and organisations
dealing with the devel opment of appropriate tech-

nol ogy nave the sociol ogical expertise (either in=
house or avail abl e shrough col | aboration) to define
the felt needs of the target groups, e.g., the urban
and rural poor. Evenwhen there is an appreciation
of the difference between felt and perceived needs
the identification of the felt needs is invariably
done by scientists and technol ogi sts working as

amat eur socjiologists.

A significant 26% of the groups/institutions admtted
that they do rei have the econom c and soci ol ogi ca
expertise to define.the constraints which nust be
satisfied by a technical solution. There is little
need for such expertise in dealing wth western
technol ogy, because the ‘comstraints invariably per-
colate to the R and D | aboratories and the tech-
nologiats in them through market forces, but in the
case of appropriate technol ogies, the prospective
beneficiaries cannot articulate their demands
through the market, and therefore there is no alter-
native to including the definition of these non-
technical constraints asan integral part of the

‘innovation process. In fact, the innovation process =

its first step being the fornulation of the R and D
obj ective = cannot even commence until the constraints
are specified.

Per haps because of the situation described in itens
13. and 14. above, most appropriate technology in-
stitutions do not make explicit the precise economc,
soci al and environmental constraints they seek to
satisfy in their innovations

1

3
[}
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A large percentage (40%) of the groups/institutions
stated that they do not have in-house |aboratories
and workshops. Wereas al nost 50% clained to have
testing facilities, only about 30% possess pilot=-
plant facilities. iurther, only 19% stated that
their ® and D infrastructure was adequate.

Wth regardto the infrastructure (iaboratories,
equi pnent, workshops. pilot plant/test facilities,
etc.) necessary for technology generation, there is
usunlly a vast difference betweer the small, often
voluntary, organisations and the large established
institutions of education, science and technol ogy.
The icrmer usual |y struggle along vith totally in-
adequat e infrastructures; whereas the latter, in
nost d2veloping countries, are eufficiently equi pped
for the task of generating appropriate technologies
(however ill-equipr>d they may be for conpeting

W th wastern science and technol ogy.)

™e sane disparity usually exists with regard to
the training, expertise and experience of the
techni cal nmanpower depl oyed on the tasks - as a
rule, the best manpower of a devel oping country
goes to its established institutions. This assess-
ment nu -, however, be qualified in two ways.
Firatly. the influx of expatriates into the genera-
tion of appropriate technology in devel oping
countries is often associated with an influx of
techni cal conpetence. Secondly, appropriate tech-
nology attracts a nunber of DY (do-it-yourself)
inventors, and in sone situations, such practical
menare nore useful than the qualified experts
whose theory-oriented training and status-

consci ousness (characteristic of dual societies)
renders them unfit for down-to-earth tasks.

The question of information back-up is crucial

to the whole task of devel oping appropriate
technol ogi es Hence the responses of the sampled
institutions on questions related to information
are inportant. 14% of the groups/ingtitutions
stated that they do not have a |ibrary to support
their appropriate technology generation.. Further,
72% of those wit': libraries felt that these
facilities were inadequate. Al nost 80 of these
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groups/institutions felt a need for journals, 66%
for photocopi es of particul ar papers, 62% for books,
47% for experts, and 40% for relevant biblio-
graphies. These needs are emphasised by the fact
that 96% of the groups/institutions stated that

they sought to expand their expertise through the
medi um of witten material and 86% through
correspondence.

It seemn therefore that mesi non-institutiona
groups ane even many institutional groups are
handi capped by a tremendous | ack o necessary
technical information on appropriate technol ogies.
Even when such information is availabic, it IS SO
poorly organised that it is invariably irretrievable.
The net result is that acquisition of infornmation
is very nuch a random affair - the result of the
grapevi ne, hearsay and chance contracts. This
state oi affairs is only aggravated by the fact
that the available information systems are pre-
dom nantly biased towards western technol ogies.
and are located in the devel oped countrier.

Aﬁ%ropriate technol ogy information is not only
embodied in literature, it also resides in re-
source-perr 1. It is no surprise, therefore
that @é% of the groups seek information through
visits to persons working in the field, and 55%
used visiting experts as a source of expertise

In the case of technol ogy di ssem nation, about
35% of the groups/institutions which were studied
are concerned wth the local |evel and have
personnel living in villages. Theremaining 65%
are involved with national and sub-national
oper ati ons.

Wth regard to exposing technol ogical options to
beneficiaries so that their perceived needs becone
realistic and feasible, about 25% of the groups/
institutions always sdopt the procedure of de-
nonstrating optiona, and 50% fol | ow this approach
sometimen. But, 29% of the groups/institutizns do
not expose the various options. Thus, it seens

that many groups and institutions get “hung up"

on a few "pet" solutions, without exploring the iull
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ganut of possibilities. This is particularly the
case with institutions which are also generating
technol ogies, for they tend to become attesched to,
and devel oped "vested interests" in, the solutions
whi ch they thensel ves hawve generat ed.

22.  About 75% of the groups/institutions |ead the
t echnol ogy di ssem nation process, and three-
quarters of those which do not assume this |eader-
ship, formpart of multi-institutional teams. In
doing the latter, 70% of the groups work with de-
vel opnent agencies, 61% with beneficiary orgsnisa-
tions, 48% with training organisations, 39% Wwith
industry, 32% with credit organisations, 23% with
management organisations, and 18% with raw material
procurement and nmarketing organisations.

23. About 90% of the groups/institutions devoted
attention to training of personnel, 74% to raw
materials procurement, 7% to organisational pro-
cedures, 63% to financial procedures, and about
50% to narketing. Thus, less attention is directed
to all so“tware aspects of technology dissem nation
tha% to the hardware aspects (equi pment, process
etc.

The prelimnary assessment which has been made above of
the appropriate technology efforts of groups and institu-
tions in developing countries has revealed that there is
national capability in the developing countries for the
generation and diffusion of appropriate technology, but
this capabhility is in the incipient stages of growth. be-
sides, it suffers froma nunber of critical shortcom ngs
and limtations which need to be overcomne

1 Even though a large nunber of institutions of educa-
tion, science and technology have been established in the
devel oping countries, the vast mgjority of them do not
participate in the task of devel oping and di ssennating
appropriate technologies for the urban and rural poor.
Thi s non-involvement of estzblished institutions in
appropriate technology represents a ms-orientation of a
valuabl e infrastructure which, if harnessed for appropriate
technology activities, could make contributions of orders
of magnitude greater than those currently being made
towards these ends.
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2. There are many factors responsible for this non-
i nvol vement of established institutions, including their
preoccunation With the thrust of the technol ogies of the
devel oped countries. But, one crucial factor is the
absence of national technology policies which favour the
devel opment and di ssem nation of appropriate technol ogy.

3. The appropriate technology effort, as judged by the
nunber of projects, the ertent of funding, the development
of manpower, etc., is quite inadequate conpared to the
enornmous magnitude ~f the task, as indicated by the vast
possibilities of appropriate technology and by the Mrow ng
size of the population. This inadequacy extends ove
g-veral aspects of the generation and diffusion of
appropriate technol ogy.

t. In the research, 8s distinct fromths devel opnent,
phase of the generation of technology, there are critica
lacunae i n the research infrastructures (| aboratories,

- equi pnent, trained personnel, etc.) of groups which do
“wundertake research, and in the |inkages wth research
~institutions of those groups wkiech are not involved in

. Tesearch.

“ 5. In the development, as distinct fromthe research

. sphase of the generation of technology, there are limita-

. tioms in the activities necessary to prepare the delivery
of the technology on a turn-key basis. These [imtations
#arise not only in pilot-plant trials, production engineering
= etc., but also in the elaboration of all the software

. necessary for “he technol ogy to work, viz., raw materials

.~ procurement, c¢. ganisational an? financial procedures, credit,
. product marketing, training of persevnel, etc. In other

< mords, there is inadequate emphasis on {Qtal hardware-

- software packages for each technol ogy.

6. The intrinsic appropriateness of generated technol ogies
is partly limted bythe absence of sufficient enphasis on
- 8 basicneeds approach t0 the concept of appropriate tech-

~nol ogy.

7.1t is also |imted by the absenceofsufficient inputs
;- xvom the social scien~es in the identification of felt

- needs, of various (ec nomic and social) constraints on
technical solutions, etc.
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€. Yet another linitation arises from the inadequacy of
direct contacts with the prospective beneficiaries.

9. The effectiveness of technology generation: efforts is
al so handi capped by the information back-up required by
appropriate technology groups and institutions.

In this matter of information, there are shortcomings not
only in the organisation of the storage and retrieval of
information, but also in its acquisition and dissenination.
The acquisition problemis accentuated by one or m.re
~actors including its scarcity, cost and |ocation (nost
appropriate technology information is situated in the

devel oped countries). The dissenination problem is
aggravated by the non-availability of aeprographic facili-
ties.

10. A crucial aspect of information flow is via peogle,
and the difficulties of visiting active centres of appro-
priate technology, and of funding of the visits of ex-
perts and resource persons, constitute an inportant
limtation of groups and institutions.

11. Such an exchange of personnel is particularly inportant
for the dissem nation of appropriate technology where the
direct transfer of skills fromexperts to novices is often
far nore effective than the indirect transfer via docunents.
Urfertunately, finances for the funding of such exchanges
of personnel, particularly between devel oping countries, is
general 'y |acking.

12. Also lacking are field stations and extension centres
and the corps of field and extension workers necessary to
make such stations and centres effective.

13. The succeas of appropriate technol ogy dissemina:ion
efforts depends to 8 large extent on the parallel func-
tioning of such efforts at rational (nmcro), state/province
(meso) and local (micro) levels. The aim is to achieve 8
mutual reinforcing of efforts, the higher | evel s providing
8 favourable climate for the operation of the |ower levels
and the experience of the lower |evels enlightening the
perspective of the higher |evels. A major shortcoming of
current appropriate technology activities is the absence
O appropriate technology groups and institutions at all

| evel s-1ocal, sub-national and natiomal-or when Such
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groups/institutions exist, poor coordination of their
efforts.

Wi. There al so seems to be an inbalance in the coordination
of appropriate technology efforts devoted to basic needs.
In particular, there seens to be insufficient conc:ntration
on appropriate technol ogies specifically directed towards
enpl oynent generation.

15. Finally, the |inkage between the two sections of the
appropriate technology novenent, i.e., the established
institutions of educeticn, scie: e and technol ogy on the
one hand, and the voluntary groups/non-governmental
organisations on the o:her, is too weak even though their
relative strong points are conplenmentary.

CONCLUSIONS

[ |- The above discussion of the shortcomings and limtations

B of groups and institutions currently engaged in appropriate
8 technology and potentially capable of contributing tc such
R wWork leaas to the follow ng guestions:

: (8) Is there a need for international/global tiom in
the growth of national capability in app: p.rate
t echnol ogy?

% (b) If so, what is the role for international/gl.sal
' action®

N (Cc) What are the general and specific recommendations
for such action? 1

i The aneswer to the first question- hinges upon an assessment
g of whether every developing country ecam sSpontaneously, and
on its own, grow its national capability in appropriate

technology. The present situation is that there are 8 few
developing countries which have the scientific and tech-
nological infrastructures "to go it alone". Even in the
cageof these countries, it is fairly clear that they
B have much t0 gain by interaction with simlar efforts in
other countries. Host countries, hovever, would be bene- ;
fitted greatly if their endogenous efforts are supple- L
f mented by external assistance and inputs. Bilateral and
mltilatzral reiations can provi de the required external
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assistance and inputs. but these relations are very often
bedevilled by problenms of nutual suspi:ion, of maintaining
equal ity and of differences on issues c*-er than the

sommon Obj ective of appropriate techne) -y, |” contrast,
i nternational /gl obal action ug.zall, ed favourably
by mobst countries. Thus, need for rnat ional/glotal

action in building national =c.=z.il. , :n appropriate
technol ogy is based on two factors:

(a) national efforts tan be enhanced with external help;

(b) the nost favourably viewed form of external help is
from international/global sources.

The role for international/global action nust be derived
fromthe short-comngs and limtations of groups andin-
stitutions currently engaged ir appropriate technology
and potentially capabl e of contributing to such work. The
basic gui deline for elaborating this role is that inter-
national / gl obal action should concentrate on hel pi ng
national groups and institutions to overcone their short-

comngs and limtations. In other words. the role of
international/global action should be primarily supportive
and catalytic. In playing this role, 1t should help the

activities of groups and institutions currently engaged in
appropriate technology vork, =8 vell as stinulate efforts
by groups and institutions which are not presently in.
volved but which have the potential for making major
contributions.

Thus, interrational/global action shoul d initiate policies,
programmes and projects to strengthen current efforts in
devel oping countries directed towards the devel opnent and
dissem nation of appropriate technologies, amd generate new
and additional efforts directed towards this same objectne.
These policies, programmes and projects shoul d incl ude
Several specific components Whi Ch are discussed bel ow

1.  Continuous efforts must bs devoted to clarification
of the conceptual framework of appropriate technol ogy,
particularly the introducti on and propagation of a basic
needs i nterpretati on of the concept.

2. Special policies, progranmes and projects nust be de-
signed to catalyse t::e commitment Of the established in-
stitutions of education, science and technol ogy (i.e.,
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institutes of science and technol ogy, universities, poly-
tecunics, colleges, etc.) to the devel opnent and éissemina~
ticn of appropriate technol ogy. The success cf this cata-
lytic effort will depend, inter alia, upon the creation of
national and international climtes which are favourable

to appropriate technology, as well as upon funding speci-
fically directed towards appropriate technol ogies.

Z. Substantial funding nust be made available for current
and new appropriate technology efforts so that the nagnitude
of the effort (nunber of projects, depl oyment &f manpower,
etc.) is commensurate W th the enormous task.

4. The highest priority for the devel opnent and di sseni na-
tion of appropriate technol ogies which are specifically
directed towards enploynment generation in rural areas
(because that is where tpe |argest nunbers of unenployed
and underenployed are) an® in relation to the agricultural
sector (because that is the sector with which the bulk of
the rural population is associated). It follows that

enmpl oynent - generati on efforts must concentrate on:

(a) water managenent including water harvesting, storage,
[1fting and irrigation to in-:rease the oaumber of
harvests per year and the yields per harvest;

(b) agro-proceesing industries to ensure that as much
processing of agricultural products, by-products and

residues takes place at or near the sites of agricul-
tural production;

(c) decentralised emergy production (preferably based on

renewabl e energy sources) to power those agricultural
and agro-processing operations for which the use of
i nanimate energy is appropriate.

5. In the funding of particul ar programmes and projects,
t he enphasis nmust be on support for field workers, ex-
tension workers, field stations, extension centres, pileot-
plant facilities, exchanges of personnel and experts

bet ween groupe, pilot projects; R and D back-up, etc.

6. Support must be extended for the working out of
conpl et e hardware-software packages for each technol ogy.

7. An appropriate technology information system nust be
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wor ked out as rapidly as rossible for the acquisition,
storage, retrieval and disseminat.on Of informaticn ON
appropriate technologies. This system nust rnot ve
centralized in the developed zountries. Instead, i: must
be bused on a network approach invelving lirkages be‘ween
nati onal, sub-rational and local information centres :ir
the developing coun:ries, and must be acressitle <o al ?
groups and institutiuns working in the tiels.

&, Provision nust be made for increasing contributions
“rom social scientists (of various disziplines including
soci al anthropol ogy) to the generation and diffusion Of
appropriate techralogies.

5. The establishnent, if necessary. in each devel oping
country of appropriate technol ogy grups and institutions
at the national, sub-national and |ocal |evels, must be
facilitated, andthe co-rdination of the efforts at these
various |evels nust be pronoted.

10. The Regional Centres for Techrnology Transfer nust be
stimulated to nmake appropriate technology their main focus.

11. The accent nust be placed on appropriate technology in
the new enphasis on Technical Cooperation anong Devel oping
Countries.
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wuestionnaire

(Strike out where inapplicable and put a Emark in
appropriate bores)

Name of Institution/Croup within institution:

Year of formation: 19
Name of Director/Convener:

pul | sailing/postal address:

2. Kame organisation(s)/agency or agencies/institution(s)
whi ch sponsored your institution/group within
institution?

3 What is your area of operation? Nati onal Cj,

sub-national /__Jy local /__/

4.\What is the main thrust of your activities?
Technol ogy Devel oprent /—_/, Technol ogy
Di ssemination £__J, Technol ogy Devel opnent and

Di ssemination /__J
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According to your understanding, dues appropriate

t echnol ogy nean:

appropriate for the needs c¢f the area In which you

are Working /7

appropriate ror a particular sector of the econony /__/?

industry /__/, Agriculture /__/, Services /__/?

appropriate for the poorest sections of society /_ /2

Urban poor /7, Rural poor /7

Gues:zions pertaining to Technology Jevel spment

For which sector are you devel opi ng appro-riate
technol ogies - Industry /__7, and in particular
Electronics /__7, Metallurgical /7, Agro-based
Consumer Goods /__/; Agriculture /__J; Health /7,
Education /__7, T.unsport /__J; Qther /7

(Pl ease nane)

For which basic needs do you consider your technologies

appropriate: Food /_/, Shelter /], dothing /7,
Health /__/, Education / /, Enploynent /_ 7,
Energy / /

Does your group/institution have direct/indirect
contact with the urban poor/rural poor?

Are you doing field work in: a slum £/, sluns [__7,
a village /__/, villages f/_ 7, district /7,
province /£ __/?




10.

11.

12.

13.

g 14.

15.

16.
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I's appropriate technology a policy of the institution

to which you are attached? Yes /7 %o /__7

How many appropriate techneiogy devel opment projects
have you conpl et ed?

are you currently working on? /__7 (please insert
nunber)

If the list of these projects is given in a report,
pl ease send report; otherw se please list titles.

What is the annual budget for all these current
projects (only approximate figures need be given)?

Wiat percentage of your institution's total annual
budget is set apart for appropriate technol ogy
projects? f __7 (please irsert nunber)

Do you consider your funds for appropriate technol ogy

proj ects adequate? Yes /__/ Fo [/

Does your institution provide special incentives for
those working on appropriate technol ogy prejects,
for exanple, by way of higher salaries ’

faster promotions /__J, greater R and D funds /__/,

greater prestige /__/? (Please mention any cther
i ncentive schene)
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17. Does your group/institution include social scientists?

Econonists /__/, Sociologists /7,
Ant hropol ogists /7, Political Scientists /7

18. Do you collaborate with social scientists from other

institutions? Yes /7 Mo /7

19. Do you have social science expertise to define the
economic, social and political constraints which
your appropriate technol ogies must satisfy?

Yes /7 No [/ 7

20. Do you make these constraints explicit?

Yes /] wNo [ 7

21. Do you have in-house |aboratories D,
Equi pment /7, Workshops /7,
Do you consider these facilities adequate?
Yes/__] No 0
Pilot-plant facilities /__/, test facilities £/
If not, do you sponsor work? Yes /__/ No [/

[f you sponsor work in other institutions, how many
projects have you sponsored /___/? are you currently

sponsoring /7%

22. Do the institutions in which you sponsor R and D
have adequate facilities? Yes é No

23. How many research scientists and engineers are
invol ved in your appropriate technology devel opnent?

I n-house /__J% Sponsored Projects /__7

(Pl ease insert nunber)




24,

25.

26.

27.
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O these, how mary Ph.Ds? /__7 (Please insert number)

Do you have a library for your appropriate technol ogy
devel opment workt Yes /7 No /7

Do you consider it adequate? Yes /_7 No /7

If not. what do you need? Books /__/, Journals /__/,

Access to experts /7, Bibliographies /__7,
Phot o- ccpi es of particul ar papers /__7

Even though your main thrust is technol ogy devel oprent,
do you have links with technol ogy dissem nating
institutions? Yes /7 " No /7

If so, are these links with industry /_—/, governnent
devel opment agencies /__/, non-governnent devel opnent

organisations /___/, farmers /£ __ /2 If links are with
other types of institutions not in the list, please |ist.

Questions pertaining to Technol ogy Dissenination

How many technol ogy dissenination projects have you

conpleted /__7/2 are you currently working on /_/2
(Pl ease insert nunbers)

If the list of these projects is given in a report
pl ease send report; otherw se, please list titles.
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28.
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Wiat is your annual budget for your technol ogy
dissenination projects (only approxinate figures
need be given)?

79.1f your primary objective is technol ogy dissenination,

30.

31.

32.

33.

institution(s)? Yes /__J  Wo

do you hare linkage(s) with technology development
If yes. please name institution(s;

If not, what is the source of the technol ogi es which
you dissemnate - expertise gained by your staff

before joining you /_7, literature /7, visits to
technol ogy devel opnent institutions /_/,

correspondence /__7, visiting consul tants/experts /_;

Do you attemp’ di ssemination at the national /7,

sub-national Cj or local D levels?

Wio are the beneficiaries of your dissem nated

technologies? Industry /7, government /__/,
non- gover nnent orga.nisationsz 7, urban poor t 7.

rural poor /7

Do you interact directly with the beneficiaries
before identifying their felt needs? Yes /___J No LA

Do you expose the beneficiaries to nore than one
technol ogi cal option before dissemnating a particular

option? Al ways /7, sonetimes /7, so far not/7

34. How many personnel from your institution/group within




Chapter 4
ACTIVITIES OF THE UN SYSTEM ON
APPROPRIATE TECHRNILOGY

W.A, Flogr

| NTRODUCTI ON

A great variety of activities in the field of science and
technology are being undertaken within the UN system
There are few subjects which are not covered by these
activities. This work is done by all agencies at different
| evel s throughout the world, ranging from prelimnary
studies to actual surveys and the setting up of institutes
for Rand L, as well as the actual execution of pl’sjects
with a conmon conponent of science and technol ogy.

A | arge nunber of collaboration agreenents exist between
UN agencies With regard to probl ens of common concern, in-
cluding reciprocal representation at neetings and the re-
ciprocal right to propose itens for the agenda of meetings.
Still coordination in the field of science and technol ogy
within the UN systemis badly needed. Apart from the
managenent probl ems caused by the existence of hundreds of
conpletely different activities, there iSs the question of
the autononmy and technical conpetence of the UN agenci es.

The problem of autononmous devel opnent of activities within

lMenber, Policy Planning Section for Devel opment Coopera-
tion, Mnistry of Foreign Affairs, Netherlands.

2See for exanple. United Nations Econom c and Social Council,
Institutional Arrangements for Science and Technolegy in the
UN system F/C.8/29. ADD.I, 3 COctober 1975.
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the various agencies with the resulting danger of over-

| appi ng, duplication, and unco-ordinated work is conpounded
by the different conetitutiono and nenbership of the
agencies. An illustrative exanple is that of the ILO which
is enpowered to engage in a wde range of =ocial and
econom c activities. Here overlapping occurs wth agencies
such as FAC (rural devel opnent), UNESCO (training/education)
UNIDO (small-scale industries), WHO (workers' health
standards), and UNRP (housing). The same can be observed
with regard to the other agencies.

The fragnmentation of scienze and tr.chnology activities is
further accentuated by the lack of coordination at the
regional and national |evels. Sucs an unsystematic arrange-
ment for assessing science and technol ogy activitica is
illustrated by the different positions taken by different
respreseatatives of the same country in the various agencies.

Nc overall CR policy with regard to science and technol ogy
yet exists. Furthernore, appropriate technology has only
recently received attention as a field of operation in its
own right. It is therefore not surprising that the UN
system lacks a suitable nechanism for ensuring a conprehens-
ive perspective and focus for action on appropriate tech-
no.'i.ogy »

| Atpresent practically all R and D work takes place in the
advanced countries. And Rand Din the field of appro-
priate technology is only a small fraction in conparison.
Under these circum3stances, hardly any sizeable inpact of
UN activities wunder status quo can be expected. However,
a unified systemw se science and technol ogy policy,
acconpani ed by nutual |y conpl enentary inter-agency pro-
grammes, coul d lea’. to some sSignificant results at |east
In a selected nunber of priority areas.

We start by examining the existing mechanisms which are-
intended to play a coordinating role within the UN system
W then review the on-going activities of the different

UN organi sati one which are engaged in appropriate tech-

nol ogy. Be.ter coordination possibilities through joint

pl anni ng of programmes relating to appropriate technol ogy
ace al so discussed. The concluding section makes sone
recommendations for inproving the perfornmance of existing
| UN mechanisns. In particular, it examnes the role of

UNDP in stinulating coordinated action at the country |evel
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BUME EXISTING COORDINATING MECHAN]SMS

Advisory Committee on the Appiication of Science and
Technol ogy to Development (ACAST)

ACAST, being an advi sory body, could be considered in-
strunental in coordinating UN activities in the field of
science and technology. Created in 1963follow ng the
United Nations Conference on the Application of Science
and Technology for the Benefit of the Lees Devel oped Areas,
its mpjor piece of work, the world Plan of Action (Wga) of
1971, only received a | ukewarm wel cone. Apars frem the
list of Rand I priorities and che special attention given
to appropriate industrial technology and product and plant
design. the WPA recommended the establishment of a fund,
as part of the resources to be made available to UNDP.

The fund was never established.

In response to Ceneral Assenbly resslution 3168 (XXVIII).
and to Econom c and Social Council (ECOSOC) resolution 1826
(LV) of August 1973, ACASTzec: up an Ad-Hoc Wrking G oup
on Policy for Science and Technol ogy, within the United
Rations system Over the past few years the G oup sub-
mitted various reports, nost recently to the 24th Session
of ACAST in August 1978. This report3 does not refer to
approoriate technol ogy. It concentrates on the constraints
i n harmonising policies, on alternative approaches to
harmonisation, on existing structures fo» coordination and
on the restructuring exercise for the Econom c and Soci al
Sectors of the UN system It corcludes with a nunber of
alternative suggestions to improveinstitutional arrange-
ments in the field of science and technology. The Advisory
Committee felt that the idea of a ¢ Programme should be
enphasi sed without necessarily 15+ .g this alternative to

"Advisory Conmittee on the Application of Science and
Technol ogy to Devel opment 8 Report - '
Grou Policy for Scien Technolo '

U.N, System, B/AC.52/XXIV/CRP.2, 23 June 1978.




Activities of UR System 141

the creation of a special fund for science and technol ogy
activities. The fate of this report and the very exercise
offormul ating an overali science and technol ogy policy for
the UN system at this period in tin. has becone doubtful
both in view of the current UN restructuring process and
the preparations for the UN Conference on Science and
Technol ogy for Developme'.t (UNCSTD) which is to take place
in August 1979.

ACAST, as requested by the Commttee on Science and Tech-
nol ogy for Devel opment (CSTD), Will submt this report tc
the third session of the Preparatory Conmttee for the
Conference and also to all national focal points for the
UNCSTD, and region~: conmi ssions for their information.
ACAST's rol e has been inportant in pronoting appropriate
technol ogy. ACAST was anmong the first UN bodies tc put it
on the policy nakers deskbygiving it sone promnence in
the WPA. Later, ACAST advised the Second Ceneral Conference
of UNIDO (Linma, 1975) to do something about appropriate

t echnol ogy.

More recent|y ACAST established an Ad-Hoc Wrking Goup cn
Appropriate Technology to review the work being done by the
various UN agencies and consider new deve.opments and dis-

cuss possible contributions to the UNCSTD. In view oi the
i mportance of the subiect,however,one may well ask whether

such a tenporary arrangement is sufficient.

Atits 24th Session (August 197€) it was reconmended that
ACAET prepare a paper or appropriate technology for policy
makers to be presented at UNCSTD and ot her related symposia
to be held in esrly 1979. The paper should clarify con-
cepts and 4-.finitjons of appropriate technol ogy, present
the state «f the art, review the work of the different UN
agencies and, t*o tar extent possible, other activities
oui#.de the UN syrtem. Al though ACAST is an independent
arlobjective body, it was agreed that the UN Ofice for
Sci ence axnd .. chnology, iN cooperation With interested
organisations of the UN system should prepare a first draft
of the paper in consultaticr with the Chairnman of the

Wor ki ng O oup.

] ' Technolo Development (CST™)

Apart from ACAST the UN has two organs which play an e-e-
utive roie in the field of science and technology within
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the UN system In 1971 the Econom c and Social Council
(ECOSCC) decided to establish the Conmttee on Science ard
Technol ogy for Mevelopment (CSTD) "to elimnate arny exist-
iag institutionai gaps anmong the bodies and orgacisations

of the UN system dealing with specific science and techao-

| ogy problems".’ Moreover, the CSTD was to provide policy
guidanze and assist the ECOSOC in coordinating the
activities within the "UN sysiem in the field of scierce

and technology with a view to ensuring tie utnost eff’.ciency
and cooperation and avoiding duplication.

The CSTD activities until now fall rather short of <ige2cta=-
tions. It has not nmade any proposals for the improve-

nment of coordination within the UN system Wth cegard to
the institutional arrangements for science and technol ogy,
the CSTD did not even discuss this itemduring Its third

and fourth sessions although the subject (and a position
raper) Was on its agenda. This unfortunate Acvelopment iS
expl ained by several factors beyond the control of the CSTD
itself. CSTD is a political body set up to provide guide-
lines to the UN science and technology activities. However,
it has no subsidiary body to suppiy an anal ytical framework '
v+ assrgs and evaluate the manifold UN science end techno-
togy activities. The Office of Scie: ze and Technol ogy, |
whi ch acts as the secretariat of CSTD, has |imted staff
although its workload has increased; it serves not only
CSTD but al so ACAST and ACC Sub-Committee on Sci ence and
Technology. It is no surprise then that CSTD has becone

a deliberative organ dealirng nmainly with procedural,

adm nistrative, and budgetary problens, instead of being
the most inportant political and executive UN organ in the
field of science and technol ogy.

ACC Sub-Committee on Science and Technology

The Administrative Commttee for %ordination (ACC) Sub-
Committee on Science and Technol ogy is another UN organ
with a consultative task at the inter-agency level. Most

4Bc0soc Resol ution 1621 (LI') of 30 July 1971, "Organisation
of the Wirk of the Council; Part B: _Institutional Arrange-
ments for Science and Technol ogy".
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collaboration agreenents pertaining tc nore than two
agencies are concluded within the A%C #ad its subsidiary
bodies. The task of the Sub-Committee is to avoid dupli-
cation and conflicting programies, t0 take mutirally com

pl ementary action and in general to pronote cooperation
and coordination where necessary. However, as experience
shows, consultation nostly takes place when programmes
have been adopted. The effectiveness of the Sub-Conmmttee
I's considerably hanpered by the fact that no accepted con-
ceptual framework exists, and each agency has its own |ist
of priorities. Moreover, the Sub-Commttee is not equipped
to deal with specific projects but instead with genera
prinoi ples and guidelines. |ts mandzte iS very broad. It
does not really pronote coordination of activities in the
field of appropriate technol ogy.

2EVIEY _OF ONGOI NG UN ACTI VI TIES

Many EN bodies are engaged, in one way or another, in
activities in the field of appropriate technology. Te be
able to examne these activities objectively and critically
one needs a neutral and comnmon yardstic; the nore so since
"in a sense, all technol ogies nay seem appropriatz insofar
as at the moment of application, their choice may be econo-
mically rational".5 Furthernore, the appropriateness of
technol ogy has to be restricted to the possible use by de-
vel oping countries. For although a certain technoilogy nay
be appropriate for a devel oped country it is not necessarily
at the sane tine appropriate for a devel oping country.

Qpinions differ anong the various UN agencies in respect of
the criteria determning the appropriateness of a techno-
IogK. Sonme use nore conprehensive definitions than others
with the danger that the term "appropriate technol ogy" may
lose its relevance for a science and technology policy, |et
alone for its critical review This in itself is a reflec-
tion of the widely differing nonenclature for the term
appropriate technology such as: bare-foot technology, soft
technol ogy, |owcast technology, village technol ogy, inter-

5ACAST, Report of Ad- Hoc Working Group On Appropriate
Technology, p. 3 (E?AC.J27XXIII7GHP.2, 10 June 1977).
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medi ate technology and many others. Each of these different
terms indicates the stress one wants to put on certain de-
sirabl e aspects of the devel opnent and use of technol ogy.
These terns also indicate that there i s more than one con-
cept of appropriate technology and that we have to choose
between the various options. It is not surprising, then

to observe that nmost UN agencies view the appropriaienees
of a technology as a relative concept, depending on the
devel opment goals of the country and the use one wants to
make of such a technology. Logically and theoretically
there is of course nothing wong in taking such a view
However, such an all enbracing view of the concept tends to
| ose rel evance of the real develorment probl ens of the
devel oping countries. It runs the risk of losing its
meani ng especially for the poor in those countries who are
the real goal of all appropriate technol ogy devel opment.

The devel opment and use of technology therefore should be
gezred to the satisfaction of the mninumrequirenents of

a famly for private consunption such as adequate food,
shelter and clothing. Moreover, it should inply the satis-
faction of comunity .ervices such as safe drinking water,
sanitation, public transport, health and education. It
goes without saying that the satisfaction of basic needs is
of special inportance to the rural and urban poor who con-
stitute the mgjority of the population of the devel oping
countries.

An appropri ate technology,therefore, should aim at:

(a) providing people with an adequate incone through the
creation of enploynent with | ow cost per workplace;

(b) providing people with a (higher) income through better
use of their resources, thereby raising productivity.
This can be achieved by inproving their production
techniques as well as by providing themwth better
tool s and equi pnent;

(¢) providing people with goods and services commensurate
with their needs and low income.

In the light of the above definition we examne bel ow the
activities of various (though not all) UN organisations
relating to appropriate technol ogy.

—-
-
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1., DURILO

In 1966 URIDO was created as an autononbus organisation
within the UN to play the central role and "be responsible
for reviewing end pronoting the coordination «f all activi-
ties °£ the ON systemin the field of industrial develop-
nent .

Since its creation UNIDO has considered its main task to be
the nmost effective application of nodern industrial nethods
of production and the strengthening of the industrial in-
frastructure in the devel oping zountries. This task entails
activities such es-the dissemination of industrial know edge,
end assistance to LDCs in solving technol ogical problens,
especially in the adaptation and transfer of know how. etc.

At its Eleventh Session (Kay-June 1977), the Incustrial
Devel opnent Board approved a®Cecperative Programme of Action
on Appropriate Industrial Technology"? in response to a re-
sol ution which was adopted unani nously at UNIDO |1, in Lim
(March 1975). UNIDO intended to nobilise the interest of

ot her agencies engaged in the field of appropriate techno-
logy. In fact, paragraph 32 of the document entitled
"Cooperative Programme on Appropriate Industrial Technol ogy"
clearly states that it is a CR systemw de programme in
vhich other agencies will be invited to participate.

The programme i s subdivided into four di.ferent fields of
action, nanely:

(a) Pronotion of technological research (paras. 42-80);

(b) Cellectiom and di ssem nation of practical experience
(paaras £161-66):

| (c) Applicationm of technology to rural devel opvent
- (paramsb7-67-M);

(d) Technologies for alternative sources of energy
(paras, 81-84).

oy General Assenbly. Res. 2152 (XXl), pare. 27.

TunIno, Coo

erat:.ve Programme of Action on :- propriate
Industrla 8 3]s ‘ e A RTST
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The programmes cl assed under (a) and (v) may not be prima-
rily ainmed et satisfying basic needs and alleviating
poverty. They do aim however, at making rmore efficient

use of capital and natural resources. Mny of the projects
listed under (-~), (pares. 67-84) may however be designed to
satisfy basic needs. Al of themexplicitly aimat the
provision of food, shelter and agricultural inplenments

They also aimat making nore effective use Of capital. It
is not clear, however, whether these activities will |ead
to more 'enpl oyment. Moreover, some of these projects are
concerned only with the dissemnation of information

(para. UQ).

From the foregoing,it i s evident that UNIDO is mainly con-
cerned with the devel opment and dissemination of technol ogy
whi ch ains et cost-saving by making use of |ocal natural
resources and by inproving the performance of industria
processes. O course, there is nothing wong in this; sone
UN body et |east should be engaged in such an activity.
However,most Of these activities are not "appropriate” in
the sense defined above.

This bias towards industrial development is also visible in
ODNIDG's establishment of an industrial and tecs.. '-gical
information bank which has to pronote inter alia 'the proper
ael ection of _advanced technologies."® This bank is regarded
as an integral part of the inplenentation of the Cooperative
Programme Of Action.

One cannot escape the inpression that UNIDO's current acti-
vities are not mainly centred on "appropriate technol ogy

for basic needs'. Most of the activities are ained at
accelerating the transfer of advanced technology et better
(and thus in a sense al so appropriate)terms for the devel op
ing countries.

2. UNCTAD

UNCTAD was established in 1964 as en organ of the General
Assenbly. Its task is, inter elie, to accelerate anu

Bun General Assenbl y, tablishment of an Industrial

nol ogi cal Information Bank, A/32/116, Anne I, P. 2,
21 June 1977.
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facilitate the transfer of technology from the devel oped
to the devel opi ng cvuntries.

The main thrust of UNCTAD's activities is in the fieid of
the transfer of advanced technol ogy. However since UNCTAD
IV, stress is also being laid on the appropriateness of
transferred technology. Since then, the transfer of tech-
nolog., i S considered by UNCTAD es part of an integrated
policy aimed at strengihening the technol ogi cal bargaining
power of LDCa.

Resol ution 87 (1V) recormended that LbBCs shoul d:

(a) formulate a national technology plan to be an integra
part of national devel opnent policy;

(b) establish national centres for the devel opment and
transfer of technology to inplenent, inter alia the
national policy;

(c) establish regional centres for the devel opment and
transfer of technology es a neans of inproving their
negotiating strength _vis-&-vis devel oped countries
and of reducing their technol ogi cal dependence,

UNCTAD has provided imstitutional arrangements to assi st
LDCs in bringing about these policy recomendations. Apart
from studies regarding the international patent system an
international code of conduct on transfer of technol ogy,
and the experiences of several developing countries with
the transfer of teclnology, UNCTADP has edvieed countries
to fornulate laws and establish institutions which will
improve their capability in dealing with issues of tech-
nological transfer. In addition, URCTAD has started

trai ning programees for governnent officials in the field
of technology transfer. TUNCPAD is al so involved in the
establisiment of regional and sectoral centres for the
devel opment and transfer of technology in collaboration
with the UN¥ regi onal econonic commissions end other TR
organisationrs and specialised agenci es.

Rotwithstanding all these activities, one cannot classify
UNCTAD's work as primarily ained et alleviating poverty
and satisfying basic needs. Since nost of the technology
is transferred from the devel oped to the devel oping
countries, it is nore often than not, inappropriate to the
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latters® needs. It is evident that UNCTAD's activities,
al though necessary and useful, wll, only in rare cases
contribute to the satisfaction of basic needs

3. WORLD_BARK

The World Bank was not engaged in pronoting appropriate
technology until 1971. That does not nean that all its
activities prior to that date were inappropriate, but its
poIicK t hen was Prinarily aimed et maximising efficiency
and the growth of output. It wae believed that the poor
woul d al so benefit fromsuch a policy, by the indirect
"trickle-down" effect. However, since 1971, the Bank he5
financed an increasing nunber of projects ained at the
alleviation of pover-y.

The Bank considers a technol ogy appropriate when it satis-
fies the following criteria: it is in accordance with the

national devel opment policy, the final product or service

is useful and affordable by the consumers, the product-on

process fits the socio-cultural setting and nmakes economic
use of resources.9

The Bank policy with regard to LdCs is that the project5
it helps to finance should be appropriate and that such
projects should devel op | ocal capacity to plan for, select,
design, inplenment, manage and, if necessary, adapt and
devel op appropriate t:chnology.

The Bank's activities range over a wide variety of fields
and include institution building, creation of infrastruc-
ture to support appropriate technol ogies, and econonic and
technical research. Mst of these activities are ainmed at
the rural poor: activities such as the development Of small-
farm equi pment, the introduction of new plant and crop
varieties, inmproved agricultural extension services, credit
mechanisns for the small farmer, educational facilities in
rural areas, rural transport systems, pronotion of rura
industry, inprovenment of village water supply and rural
road construction. In the case of the urban sector, the

I5ee Vorl d Bank, _Appropriate Technology in Wrld Bank
Activities, July 1976, p. 5.
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Bank pronotes the efficient use of |abour-intensive tech-
ni ques in housing, urban water supply and waste disposa
projects

A few years ago, the Bank |aunched a major research pro-
ject on |ebour-capital substitution in civil construction
In devel oping countries. The initial (first) phase of the
study confirmed the technical feasibility of substituting
labour for equipment in mad building vith various design
standards. In the second phase of this project, field
studi es were ~»--ied out in India and Indonesia on a

nunber of construction sites to gather data on labour and
equi pnent productivity rates obtained in the use of labour-
intensive nmethods. Until recently, the Bank maintained a
technol ogy unit in Kenya to undertake research and devel op-
ment work in the construction of ruralaccess roads wth
an appropriate mx of labeour, |ight equipment and tools.

C ose col | aboration was nai ntained by the Woirld Bank team
with the ILO/UNDP team of civil engineers assisting the
tinistry of Works in the inplementation of the Rural Access
Roads programme. These and other activities by the Bank
satisfy the criteria of our concept of appropriate tech-
nol ogy on both counts: i.e. these activities lead to the
creation of enploynent and increase of incone. They are
al so capital-saving and aim at satisfying basic needs of
the poor.

4. 1LO

The activities of the 10 in the field of appropriate tech-
nol ogy are mainly executed by the Technol ogy and Enpl oynent
Branch. 1ILo*s technol ogy policy has always been consi dered
to be an inportant part of its enploynent-oriented
developmeni policy. The realisetion that devel opment
activities had not resulted in solving the enpl oynent
probl em of LdCe |l ed the ILO to |aunch the Wrld Enpl oynent
Programme (WEP) in 1969. During the early period of the
WEP special attention was given to research projects in
different economic sectors. The commonly accepted platitude
taat no real choi ce of techniques or of products existed
wag proven wrong. A nunber of studies were published which
showv the viability of alternative technologies as well as
denmonstrate the reiatiomship between technol ogi cal choice
and enpl oynment generation and (te a | esser extent), income
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distribution,10

Indepenient evaluations Of .EP research on Technology and
Enpl oyment have been undertaken by the Suedish Agency for
Resear ch Cooperation (SAREC); by Pro~essor Thorbecke of
Cornell University, and by the 'WEP Research Eval uation
Feeting held at I'LO headquarters in December 1976.11 'These
eval uations assessed the |LO technology research crogramme

I N favourable terns and r-commended more enphasis on the
institational and soci o-poiitical bottlenecks in the
application of appropriate technology. Research now under-
way is increasingly concerned with these questions, in
particular, with the implications of government policies
for technol ogical devel opnent, adaptations and innovations.

Apart fromresearch on institutional and macro - as wel |l as
micro - policy aspects of technol ogy choice, devel opment and
diffusion, the ILO is increasingly concerned with the im

pl enentation of appropriate technol ogies through technical
cooperation projects. The assistance given to the Kenya
Rural Access Roads Programme in collaboration with the Wrld
Bank, and to *he uatenal a Rural Roads Programme, are but
two exanples of such technical assistance.

The first phase of the Wrld Enployment Programme (WEP)
culmnated in the Wrld Enpl oynent Cornference (WEC) held in
June 1975, The WEC included an agenda item on "Technol ogi es
for Productive Enploynment Generation in Devel oping Countries",

loSee 110, Technolo and Fmployment in Industry, Geneva,
1975, Emplo nt, Technoléd and Development, zcxford Uni-
veraity Press on behalf of e ILO§, 1975; Technoclogie et
emploj dans le commerce (Ligrairie Droz, fcr the ILO, 1976);
Employment and Technolo Choice in Asian Agriculture
iPraeger, New York, for the ILO, 19775; Manual on the Plan-

ning of Labour Intensive Road Const—uction (ILO, 1977);
Technologies for Basic Needs iILO, Geneva 1977): and Men
cr Machines (1LO, Geneva, 1978).

11?. Thandi ka Mkandawire, WEP Research: A Critical Review
, Stockholm Septenber 19763 and Erik Thorbecke: A Compre-
| hensive Evaluation of the Research Conponent of the Wrlid

' Employment Programme of the ILC 1976 (mimeo).

¢

r
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Wwitn the adoption of a basic needs strategy at the wEC,
the 1LO programme on appropriate technology is now bei ng
reoriented to ensure that the technoiogies that are
appropriate for enployment generation al so assist in the
satisfaction of basic needs of the poor.

The Programme of Action adopted at WEC cal |l ed upon the 1L,
in collaboration with other UN agencies to (a) help in the
establishnment of national and regional centres for the
development and transfer of techrclogy; (b) strengthen
activities in the field of collection and dissem nation of
information on appropriate technol ogies; and (c) establish
a Wrking Group on Appropriate Technology to ensure nore
concrete ILO action to inplement the concept of appropriate
technol ogy in develeping countries With the active support
of its tripartite constituents.

Steps have already been taken to inplenent the recomenda-
tions of the Wrl d Empioyment Conference. The ILO's
Programme and Budget for 1975-79 approved py the 1L0
Conference in June 1977, makes substantial provision fOr
the di ssemination of information on appropriate technol ogi es.
This work will be carried out in liaison with the Indus-
trial and Technol ogi cal Bank of UNIDQ and with the pro-
posed Inter-Agency Network on the Exchange of Technol ogi cal
Information. Scme work on the preparation of "technical
menor anda” which will consolidate technical and econom ¢
information relating to alternative technologies in
particular branches of economc activity, has already
started.

Along with TNCTAD and UNIDO, the ILO has contributed to
the establishnment of the regional centres for technol ogy
trarsfer and devel opment.. In order to pronote inter-
agency col laboration at the project formulation stage,

the ILO invites UNCTAD and UNIDO to participate inits
Steering Group on Technol ogy and Employment.lZ

12St eering groups are informal and independent bodies

whi ch advi se on WEP research. They consist of irdependent
consultants drawn from research institutes and international
agenci es wherever appropriate.
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TO conclade, the |LO activites ax zimed at *he satis-
faction of ba=s:c needs and the alleviation of poverty.
They show that an appropriate technology-nmx - an optinma
conbi nation of |abour-intensive and capital-intensive
technigues - iS the nost viable proposition in a basic
needs strategy.

5. FAO

FAO was established in 1945 as a specialised agency of
the United Nations. Under Article | of its constitution
the Fao's task, in relation to activities on appropriate
technol ogy, was tc pronote and, where apprerriate, re-
commend national and international action with respect
to:

(a) scientific, technological, social =znd econonic
research relating to nutrition, food and agriculiure;

(b) the inprovenent of education and admi nistration
relating to nutritien, food and ag-iculture and
the smead of public know edge of nutritional and
agricultural science and practice.

Activities on appropriate technology cover all the three
FAO Maj or Technical and Econonmic Programme areas. Under
the Agriculture Major Programme, FAQ's stated objective
is to help in the devel opnent, transfer and |oca
adaptation of appropriate technol ogy covering three main
fields: land and water resources and use, crop production
and livestock production. Under the Fisheries Mjor
Programme, proposed work includes the establishment or
strengthening of fishing tcchnology services in Asia
Africa and Latin America through programmes jointly
undertaken with national institutions.

Finally, the recent initiative take. sy FAOto start a
post - harvest | osses programme i S an inportant contri bu-
tion to the devel opnment and application of appropriate
t echnol ogy for basic needs.
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6, UN Ecornomic Commissions

Al though evidence nmay be inconplete, it would appear that
the UN Ecoromic Conm ssions are not really actively
concerned with appropriate technology beyond producing
the well-meant but famliar and essentially sinple
statenments directed against the application of inappro-
priate technol ogy.

There are neverthel ess signs that this sonewhat conpl acent
attitude is now subject to change particularly in the
case of the Economic and Social Comission for Asia and
the Pacific (ESCAP). A nunber of projects in the work
programme Of ESCAP reflect an increased emphasis on
creating enploynment and neeting basic needs of the rural
poorl3 and related directly to technol ogical aspects of
rural, snmmll-scale industrialisation. ESCAP operates a
regi onal network for agricultural machinery, concerned
with design, devel opment and commercialisation of agri -
cultural inplements and tools suited to neet the require-
ments of small farmers.

The Regional Centre for 'Technology Transfer, new v

establ i shed in Bangalore (India) under ESCAP ausnices,l4
shoul d be expected to-devote a majer effort to ac.is=
menber countries on the choice of appropriate tecunolcgy,
even though, oddly, no explicit reference of such a
function is made in the project document of the Centre.

QO her projects are: a regional network for agro-industry
information, a project on bio-gas technology and utilisation

osee report of ESCAP XXXII Session, March/April 1976 as
included in ESCAP Annual Report (March 1975-April 1976)
presented to Sixty-first session of ECOSOCC as document

E/ 5785, July 1976.

14See Chapter 3.
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and another on guidelines for the devel opment oi industrial
technol ogy in the region.

Along the lines of the ESCAP Regi onal Cantre, the Economc
Commission for Africa (ECA) al SO organised an inter-agency
mssion and a mnisterial Conference which recomrended the
establishnment of an Afr-ican hegional Centre for Technol ogy.
This Centre is expected to start itsS operations soon. As
in the case of the ESCAP report, the ECA report also avoids
an explicit reference to appropriate technology despite the
fact that the need for it is implied.

7. UNDP

The UNTP, al though essentially an agency to fund devel opnent
pr oj ects executed by specialised agencizs, NAy exert CON-
siderable influence in financing projects with an appropriate
technology component. The "NDP phil osophy concerning appro-

priate technology will largely determire the extent to which
concrete efforts are made by the UN syster as a whole in
this area.

It is of interest to note that UNDP sponsored a neeting on
Appropriate Technologies in the Industrial Sector in

Apri | 197%. Its G obal and Interregional Programme for
1977-198115 states that "another key area for international
action i S research and devel opment ainmed at strengthening
devel opi ng country capacities to develop and adapt tech-
nol ogi es appropriate to their na*ional objectives and
particular econonmic. social and enpl oymant situation". The
Programme calls for investigations into "the alternative
approaches that will nore effectively attack mass poverty,
meet basic needs of all sections-of the population and
integrate margi nal g-coups into the devel opnent process".
It designctes technol ogy devel opment and adaptation as a
"priority area which requires early investigation towards
possi bl e "TNDP activity during the 1977-1981 cycle”.

Somewhat more reassuring is what the former ULDP Deputy
Administrator told the 1976 Yorld Employment Conference:

15ump Gover ni ng Council, 23rd Session, January 1977, The
dobal and Interregional Programme document DP/216 of -
20 Septenber 1976, para. 25.
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"l ooki ng beyond, we are anxious to play a much more active
role in the dgvelopment and dissemnation of appropriate
technology®.1l® Comenting on the proposed 'Consultative

G oup on Appropriate Technol ogy"' he expressed preparedness
on behal f of UNDPF 'to get together with the ILO and cur
other agency partners as well as governnent partners to

di scuss the next step in providing a proper habitat and a
hone within the UN system for effexic tO promote appropriate
t echnol ogy".

€. UNEP

On 15 Decenber 1972,the United Nations General Assenbly
established UNEP and invited the organisations of the

United Nations systemto undertake coordinated programmes
with regard to international environmental problens.

Since UNEP activities cover areas of inte.2st to other UN
agencies, formal and infornmal relationships between UNEP and
some of these agencies were established during the [ast two
years.

In the technology field, UNEP has, up to now, been nainly
concerned with developing criteria and methodol ogies for the
identifi.ation and selection of what is termed by UNEP as
"environnental Iy sound and socially appropriate technologies".
UNEP has mainly oroduced policy papers dealing with parti-
cular sectors (e.g. human settlenents) or concepts (e.g.
environnmental Iy sound technol ogies). A few UNEP ij eots
invol ved the promotion and dissemnation of specific tech-
nol ogies. Some of thes» projects incluée the establishnment
of rural energy centres, the publicatli~~ of guidelines for
the production of handpumps for rural =aress, and the pro-
vision of financial and technical aid to devel oping countries
in the field of building technol ogy.

This 1imited involvenent in the field of appropriate tech-
nol ogy i s understandabl e since UNEP tends generally to con-
centrate on activities not covered by other UN agencies
(e.g. sea water pollution, and depletion of the ozone |ayer).
It is therefore expected that UNEP will provide support to

16566 Worl d Enpl oynent Conference, 4-17 June 1976,
Summary Record No. 10, p. X/5.




156 A obal Action for Appropriate Technol ogy

activities of other UN agencies in the technology field
rather than undertake activities on its own.

9. WO

following the consideration of a report on "Health tech-
nology relating to primary health care and rural develup-
ment®™ in My 1976, the twenty-ninth Wrld Health Assenbly
establ i shed a programme of Appropriate Technol ogy for
Health (ATH). Du-ing 1977, the foundations were laid for
the first mediumterm programme of ATH for 1978-1983. A
report by the WHO Director-CGene-al outlining the general
aim and specific objectives of the ATH programme was con-
gsidered by the thirty-first World Health Assenbly in My
1979 which, in a resolution, requested the Director-GCeneral
to intensify involvement of menber States in the further
devel opment of a global plan of action for the programme of
Appropriate Technology for Health.

The ultimate goal of the ATH programme i s to pronote national
sel f-reliance on problem-solving in primary health care de-
livery and to reduce the existing dependence of devel oping
countries on the industrialised count:ies for technol ogical
support. Priority wll, therefore, be given to neasures
concerned with inmproving the health of underserved popul a-
tions and to procedures which facilitate the decentralisa-
tion of services, production of goods and sharing of infor-
mat i on.

The four principal functions of ATH programme are viewed as:
direct cooperation with countries, collaboration wth
appropriate technol ogy groups and with sel ected national
institutions, evaluation of progress, and di ssem nation of
information. It is enphasised that the new programme cannot
be restricted to the health sector, but nust emerge as a

col | aborative effort in which other sectors and agencies
are involved, and in which ihe appropriate technol ogy groups
will play an inportant role.

Current wao activities in appropriate technology include

qual ity inprovenents in comunity water supply in Indonesia
by research and devel opment of banmboo as a piping material.
Speci al programmes exi st for health |aboratory technol ogy,
basi ¢ radi ol ogi cal technol ogy and immunisation technol ogy.
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The 1978-1985 nedi umterm programme for ATHL? will focus
on a wide range cf activities of a promotional nature in-
cluding the dissemnation of information. A ready an ATH
Directory containing a list of institutions and persons
involved or interested in working in the ATH field has
been published. An updated and expanded version w |l be
published twice a year. Collaborative programmes of re-
search for the devel opment of aew appropriate technol ogies
will also be increased

® +* *

It seens clear fromthe foregoing, that activities in the
field of science and technol ogy by various UN agencies are
not necessarily concerned with appropriate technol ogy. We
have based our conclusions in the light of the objectives
of enploynent generation and the satisfaction of basic
needs. There is no doubt that all UN activities in de-

vel oping countries are ultimately ained at inproving |iving
conditions of the poor. However, many UN policy statements
do not progress beyond that general statement, with which
there can be but little dispute.

The poor have becone a target group for the agencies con-
cerned; yet only a few UN agencies care to identify certain
wel | -defined target groups with programmes geared to their

special needs. It is also very rarely argued why new pro-
grammes and policies are morepromsing than the past
policies. It is insufficient to conclude that the policies

which were in force until new did not benefit the poor
adequately and then decide to focus one's policy primrily
on the poor. This begs the question: can one view the poor
in isolation fromthe rest of society?

It is therefore not enough to gear projects specifically to
the needs of the poor. Such projects should also be rele-
vant to the devel opment policies adopted by the LDCs. Th-
choice of instrunents, targets and technol ogy should,there-
fore, be consistent with the over-all development policy.

It is only then that a certain technology is not only appro-
priate per se, but also fits appropriately in its larger de-
vel opment context. How difficult it is to inplement such a

Yugppropriate Technology for Heal th'; Report by the
Director-General, Docunment A3:/14 of 6 April 1978.
See especially Annex |I1.
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policy is shown in this paper by citing the experience of
the various UN agencies. Only the World Bank states that
results can be very meagre given the existing socio-econonc
structures in the LDCs. Appropriate technology can only be
effective and useful when the satisfaction »f basic needs of
the poor as a policy is vigorously pursued oy the national
governnents concer ned.

It woul d appear that nost of UNIDO's activities are in-
directly ainmed at providing enployment in the long run to
the grey mass of the unenployed urban poor. Howevar, part
of its activities which are directly ained at rural devel op-
ment may create additional esployment. Yet it isS not ciear
who is to benefit fromthe extra enploynent thus generated.

A sinmilar observation can be nade with regacd to the tech-
nol ogy activites of UNEP and UNCTAD. There is no doubt

t hat UNCTAD's activities aimto strengthen the position of
the devel oping countries vis-a-vis the devel oped countries.
But these activities do not necessarily affect the LDC's
internal situation. Take for exanple, the case of the
centres for the devel opnent and transfer of technol ogy.

One dees not know Who these centres are supposed to serve.
Unl ess the activities of these centres are carefully planned
and directed specifically at the poor target groups, it is
most likely that these centres will cater largely for upper-
income groups in the nodern sector.

The few UNEP technol ogy projects which have been started for
tne benefit of the rural poor appear to have a strong bias
in favour of those who are already well-off. An exception
may be the UNEP hand-punp projects as these are public uti-
lities. In the long run, of course. UNEP's preoccupation

Wi th subjects such as desertification and @o-devel opnent
may have a positive inpact on the position of the poor.

The agsault on world poverty announced by the World Bank is
| ess spectacular and serious than one is led to believe.

Al though the Wrld Bank has identified the 750 mllion poor
inthe LDCs ag its target group, in reality, its policy is
mai nly aimed at the upper Sstrata of the poor. It is trne
that the Bank |ending has been inereasingly shifted to
agriculture and to the poorest countries., Yet nost |ending
activities are ained at those countries which are | ess poor
than most and,in the poorest countries, to those who bel ong
to the 'haves' among the poor.
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The World Bank describes the follow ng categories of the
rural poor: the small farners, the tenants, the share-
croppers and the |andl ess labourers. Most of its activities
are however ained at the small farmers. The Bank envisages
the promotion of a mnimum package to the small farmers
which will offer a rate of return at |least equal to the
opportunity cost of capital. However, the Bank admts

that "the social and econonmic stratification in many South
Asian countries would seem to preclude w despread applica-
tion of ti> m ni num package approach there where the bul k
of the rural poor lives".

The sane bias towards the problems of the small farmers is
to be noted in the Bank*s policy paper on agricultural
credit, which is now the |argest conponent in the Bank's
agricultural Lending. Here the main criterion used is the
productive capacity of the borrower's holding whi ch excl udes
such poor groups as tenants, share-croppers and |andless
labourers. Those who are reached "constitute at best only
1% of the 100 million =mall farners in the devel oping

wor | d" .29

IL0 seens to have avoided the problem of :dentifying the
target groups for its appropriate technol ogy pregramme. |t
certainly does not look as if ILO is oniy aimng at satis-
fying basic needs of the bottom 40% of the poor. One gets
the inpression that ILO's position is not very different
fromthat of the Wrld Bank.

WHO is specifically concerned with health, oneof the core
basi c needs. |tsS preogramme, though rel atively nev;is di-
rectly addressed to the delivery of cheap health services
to the poor.

BETTER COORDI NATION WTHI N THE SYSTEM

From the observations above it follows that some effort
shoul d be nade to coordinate better the nodest UN activities

lsworld Bank: The Assault on \Wrld Poverty, Johns Hopki ns,
1975, pp. 42,50.

19m.icu1tura1 Credit, A Wrld Bank Paper, My 1975
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inthe fieid ef appropriate technology. Moreover, a common
UN strategy to the problem of science and technology in
general and of appropriate technology in particular is

hi ghly desirable.

The lack of a conceptual framework nmakes the fornulation of
coordi nated UN programmes inpossible. It is therefore sur-
prising to observe the ritual repeated at each session of
the ACC Sub-Conmmittee on Science and Technol ogy when the
truditional item of the agenda, namely the World Plan of
Action (WPA) s discussed. Ore dutifully promses to de-
liver this or that supplenent to the WPA. The rel evance

of the WPA for the discussion under another item of the
agenda, nanmely, UN policy in the field of Science and Tech-
nol ogy, strangely enough, is not mentiored in any ACC dis-
cussion. Hans Singer was quite right when he wote that the
followup of the WPA is "™a depressing spectacle, only sone
subdued lip service has been Baid, but no real attenpt has
been made to fol | ow through". 20

The failure of WPA cannot be laid at the doorstep of ACAST.
The WPA was conceived in close cooperation with the agencies.
Wien the WPA was accepted and no funds were made avail abl e
by the UWDP to inplement it, the agencirs just ignored its
exi stence.

In 1976 the ACC Sub-Conmittee on Science and Technol ogy put
the subject of joint planning on its agenda. All agencies
agreed "that some form of constructive coordination or joint
planning could be of positive value to many organisations".
The agencies hastened to add, however, that joint management
was not desirable. Participation in joint planning was
viewed as sonething voluntary and one was not required to
submit a report of activities if ome did not wish to do so.

It rather looked as if no one was prepared to agree on
conmon key areas, and indicate pcssibilities for mmlti-

di sci pli nar%/ and inte -sectoral cooperation. This inpression
was strengthened by the |ack of appreciation shown by nost
agencies to an ILO proposal to have “outsiders™ apprai se the
progranmes Of agencies in a particular field. Such an out-

2‘:)Hans Singer, "Five Wiasted Years', Focus, No. 1. 1976.
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side appraisal could function as a tenporary substitute for
the absence of a conceptual UN framework. However, the
prospect that the autonony of the aﬁmie" woul d be curtailed
proved to be an effective antidote.

Kevertheless, it proved possible for the ACC Sub-Committee,
during its 26th Session in Novenber 1977,to0 agree upon a
farst subject area for fornulation of joint programmes and
projects. The Sub-Conmittee unanimously recommended for
this purpose, "technologies for |owcost construction" which
woul d include |owcost housing, storage facilities for food
and Water, building nmaterials and lew=cost road cousiruction.
It was decided that a working group consisting of organisa-
tions actively working in the above areas shoul d be respons-
ible for uudertaking in-depth studies. The Ofice for

Sci nre and Technol ogy woul d arrange for the firstZEeeting
for such a group se~2 tinme in the mddle of 1978*

During the 28th Session (August 1978), of the Sub-Committee
this itemws however taken off the agenda in order to give
the new UN Assistant Secretary-Ceneral for Programme

Pl anning and Coordination an opportunity first to exam ne
various efforts at joint planning before the matter is dis-
cussed at ACC

CONCLUDI NG_REMARKS

W have noted that the UN System has three organisations
dealing with the coordination of Science and Technol ogy
activities: ACASF, an advisory body giving expert advice;
cSTD, a political body providing over-all direction, and
ACC Sub-Committee on Sci ence and Technol ogy, an inter-agency
body aimng at coordination. Al these three bodies are

21Acc, Report of the Twenty-Fifth Session of the ACC Sub-
Committee on Science and Technology, 20-22 July 1977, doc.
COORDIRATION/R.1227, pp. 4-6.

22ACC, Report of the ntv-Sixth Session of the ACC Sub-
Committee on Science and Technology, 3-4 Novenber 1977,
doc. COORDINATION/R. 1258, pp. 9-12.
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serviced by the UN Office of Science and Technol ogy. Since
all decisions concerning a UN Policy on Science and Techno-
logy are being deferred until after the UN Conference on

Sci ence and Technol ogy to be held in August 1979, we hope
that this Wrld Conference will be able to fornulate and
agree on a UN Plan of Aetion. This will ensure that nore
har noni ous and integrated programmes can be fornulated and
carried out teth within the UN systemand at the country

and regional lev»1s, |If such a Plan of Action is formulated,
ACAST coul d undertake the task of providing expert advice on
a continuing basis. Mreover, ACAST should al so continue to
advise the CSTD on institutional arrangenents on science and
t echnol ogy and on programmes of the UN agencies in this area.
Such a rol e by ACAST woul d no doubt increase the effective-
ness of CSTD.

It would be desirable to convert the ACAST Ad-Hoc Croup on
Appropriate Technology into a permanent one in order to
ensure that appropriate technol ogy becomes an inportant
component of UN programmes on sci ence and technol ogy.

The CSTD itself should play a nore active sole in

future. Its agenda should be of a practical instead of

a deliberative nature. It should also ensure that the
conbi ned UN systemwi de efforts in the application of

sci ence and technology t 0 dev :lopment are much nore
effective. Increasing attent on has been paid to science
and technology activities in the past few years. The
magni tude and variety of these activities in the UN sys-
tem i s also on the increase. The perfornance of CSTD

and of the ACC Sub-Committee can thecefore inprove oniy

if a nmore strengthened secretariat is provided to them
The O fice of Science and Technol ogy, their present
secretariat, needs nore staff and finances to performits
servicing functions effectively. Although discussions
within the ACC Sub-Conmittee on Science and Technol ogy
have taken a fortunate turn in respect of joint planning,
many problems still remain. In discussions on joint plan-
ning of programmes and projects, it would be desirable to
seek participation of those devel opi ng countcies which are
interested in hosting (pilot) projects and programmes ON
appropriate technology. Mreover, potential donors should
a+80 be invited to participate in the discussions of the ACC
Sub-Conm ttee when external financing is sought for joint
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programmes and projects. The donor participation is likely
to facilitate arbitration of financial allocations between
agencies. To enable this joint inter-agency action, the
establ i shnment of a special ACC Sub-Conmittee on Appropriate
Technol ogy would certainly help to ensrre that UN agencies
focus their attention on this inportant issue. The effect-
ive functioning of this Sub-Conmittee can be assured by
restricting its membership to those UN agencies which are
willing to accept the rules of joint planning.

The restructuring of the UN system currently underway, is
likely to affect the future of ACAST, CSTD and ACC. There
is some feeling that ACAST, in its present form wll dis-
appear. W& believe that redesigning of ACAST may be neces-
sary in the Light especially of the outcome of UNCSTD in
August 1979. Yet it would not be desirabls to abolish this
advi sory body which could play an inportant rolzs It is our
belief that the types of changes proposed above in respect
of CSTD, ACC and AcAsST, are fully in line with the nmain
objective of the restructuring exerci se, namely, to make
the UN system nore effective.

So far we have discussed only the programme conponent of

UN Science and Technol ogy activities. However, the project
component at the country |evel, which has received much |ess
attention, is also relevant here

In fact, there seens to be even much |ess coordination anong
the agencies at the field level. Fortunately, the UNDP
field structure in each country could exert greater pressure
to ensure coordination of field activities relating to
Science and Technol ogy. Measures need to bz taken to enable
UNDF to play this role. UNDP should increase its own con-
tribution to appropriate technology projects by devoting the
bulk of its budget for global projects for this purpose
Consi deration should also be given to raising the size of
this budget. UNDP could also play a catalytic role in
sensitising the governments to appropriate technol ogy
through its countzy programm ng. To conclude, we believe
TNDP can make a coordinated, meaningful and multi-disciplin-
ary contributior to the devel opnent and transfer of tech-
nology for socio-econom c devel oprent.




Chepter 5
INTERNATIORAL MECHANISMS FOR
AFPPROPRIATE TECHNOLOGY

F. Steware

INTRODUCPION

It iS now V\A'de|% acknow edged that there is a need for
appropriate technology to forma significant part of the

1writing this just two days after the death of

E.F. Schumacher, | vould like to record the very
zubstaatial --m-i-at*-m he provided to all whe work
inthis field - withont himindeed it is quite likely
that this and many simlar papers would never have been
witten: | dedicate this paper to his nenory.

2Senior Research Oficer, Institute of Commonweal th
Stfudioelrs (xford) and. a Pellow of Somerville Coll ege,
Oxford.

3\a!hi | e working on this paper | benefited greatly from

di scussions with R. Steinberg and C. Wiss at the Wrld
Bank; R Miscat, B. Harland and J. Berna at UNDP;

J. da Costa of WCSTD, A. Bhella of IL03 E. Onen of the
Appropriate Technology International; |. Ritchie of CGIAR;
G McRobie of | TDG ME de Boot of VITA;, and V. Rabinowits
and J. Davemport of the Rational Acadeny of Secience. |

al so benefited from conments from participants at the
Expert HMeeting on |nternational Action for Appropriate
Technol ogy held in Geneva, Decenber 1i977. Keedless to
say none of them are responsible for ny concl usions.
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i nvest ment programmes of poor countries.4 Ties use of
advanced country technology in LDCs has had some severe
distorting effects on both their patterns of production
and consunption. The resource requi rements of advanced
country technology has involved hi @Il evels of investnent
per man, concentrating LDCs® scarce investment resources
on a snmall proportion of the population with the corse«
quence of um=- end under-enpl oynent and | ow productivity
for the rest of the population. On the consunption side,
the transfer of advanced country technriogy has tended to
invol ve inappropriate high income products, neglecting
the ecrt of products required to meet the basic needs of
the majority of the population.5

Wiile the need for appropriate technology is acknow edged,
there are many obstacles which inpede its introduction on
any significant scale. +these may beclassified into
obstacles arising oy the gapply ride and obstacles arising
on the demand side:-®that is to say. for successful intro-
duction, t hose who make investnment uecisions in LDCs nust
vant t0 choose appropriate techniques (i.e. demand it) and
such techniques nust be available. This paper is chiefly
concerned with the international dinension ofthe supply
side, but it is useful te put this into context by first
briefly considering the overall demand and supply conditions
necessary to get a successful appropriate technology pro-
gramme under way.

“Some of the international interest in appropriate tech-
nology is catalogued in Cooperative Programme of Action

on Appropriate Industrial Technology, Report by the
Executive Director of UBRIDO (1D/B/188, 17 April 1977).

!

SPor a much more detailed analysis of the effects of
iadvanced country technology in poor countries and a
discassion of the characteristics of appropriate tech-
no| ogy, see F. Stewart, Technology and Underdevelopment,
Macmillan 1977, Chapters 3 and 4.

®See C.Coeper's econtribution tC the International
Ecomomic Association Conference on Appropriate Technol ogy,
Teheraen, September 1976.
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If those who nmake investment decisions in LDCs are to

choose appropriate techniques and products, three conditions
must be net. First of all, the structure of demand must be
such that there is a market for appropriate products
Secondly, the st:ructure of incentives - of labour and

capital costs - nust be such that the appropriate techniques
are also the profitable techniques. Thirdly, decision-
makers nust have easy access to information about appro-
priate techniques - at | east as easy as _access to _infornation

about inappropriate techniques. The first two conditions

I mpose requirenents for governnent policy in LDCs, related
to income distribution, narket structure and product prono-
tion, international trade policy, government expenditure
and price/tax policy. There is little that can be achieved
by international action on the supply side w thout nationa
policies to restructure the choice of technique towards
appropriate technology. But however appropriate the pattern
of demand and the system of prices and incentives, entre-
préneurs will not choose appropriate techniques if they do
no* know about them Thus appropriate channels of communi-

cation are of vital inportance to an appropriate technol ogy
polTcy.

This brings us to the supply side of appropriate technol ogy.
A critical obstacle to the introduction of appropriate tech-
ni ques are weaknesses on the supply side in relation to
devel opment and to conmunication of appropriate technol ogy.
H storical neglect of research and devel opnment into appro-
priate technology has meant that advanced technology is
often the only feasible and efficient technology avail able.
Today it is estimated that o.ly 4 per cent of world R and D
takes place in developing countries (including China); this
represents a siseable increase over the previous estinates,
when only 2 per cent of the world's B and D (excl udi ng
China) was in LDCs.” Moreover, nuch (probably nost) of the
research in developing countries is unrelated to appropriate
technol ogy, being basic research or applied research

"Estimates prepared by J. Annerstedt for the CECD. The
figure of 4 per cent for 1973includes China. Excluding
China to nake the figure conparable with the OECD 1964
estimates, LDCs accounted for 3.6 per cent o:r world R and D
in 1973.
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designed to duplicate and compete with devel oped country
research. Thus an inportant part of an appropriate tech-
nol ogy policy consists in the pronotion of appropriate

R and D both within LDCs and el sewhere.

In recent years, there has been growing interest in the
devel opment and identification of appropriate technol ogy.

For exanpl e, the ILO publication entitled Technol ogies for
Basi c Needs identified over twenty institutions concerned

W th appropriate technology for rural and small-scale
activities.® Economi sts nmaking rmpirical studies of the
choi ce of techniques have identified appropriate techniques
in a large nunber of industries.9 Thus, although there is
undoubtedly the need for a major research effort, it appears
that in some fields appropriate techniques are becon ng

avai l able. But *he-. renains a very serious communication
problem If they are to be introduced, entrepreneurs in
LDCs nust have easy access to the techniques - both to

know edge about the techniques and to suppliers of the
necessary inputs, especially machinery. The communication
probl em has both a national and ax. international dimension.
At an international level virtually- all channels of conmmuni-
cation are concerned with the transfer of advanced country
technol ogy, ret with appropriate technology. By far the
great est proportion of international technology transfer
takes place comercially, via the nultinational corporations,
technol ogy licensing contracts, machine-y supplier8 and

engi neering consultants. For the nmost part, these sources
of comunication and transfer are concerned Wi th modern

t echnol ogy from advanced countries. Governments of devel oped

aEana Singer, Technologiea for Basic Needs, |LO Geneva, 1977.

9See G V. Jenkins, Non-Agricultural Choice of Technique: An

Annot at ed Pibliography of Empiriecal Studies, Oxford Imstitute
of Commeonwealth Studies, 1975; A S. Bhalla (ed.), _Technology

and Employment in | ndustry, ILO, GCeneva, 1975; 'The Choice
of Tecﬁnol ogy In Developing Countries", _\Wrld Development,
Sept enber/ Cct ober, 1977; B.S. HMcBain, The Choi ce of Techmniques

in Devel oping Country Footwear Manufacture, London, HMSO,
1977; and .M.M, Huq and H Aragae, Leather Menufacturing in
Develcping Countries: A Study in Technical Choice, David
Livingstone Institute, University of Strathelyde (forthcom ng).
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countries - in their aid and training programmes - provide
anot her source of international technology transfer. In
the past, these governments have been accused of trans-
ferring inappropriate techniques, but -ecently a number of
countries have nmade serious attenpts to transfer appro-
priate techniques. Notable anong these is the US Appro-
priate Technol ogy Program.l0

I ndi vidual . governments and international institutions are
comng to recognise the need to provide better conmunication
channel s for appropriate technology and to do something
about it within the areas they control directly.l* But
there is no systematic mechani sm whereby infornmation about
appropriate technol ogy may be col |l ected and transferred
internationally. Consequently, individual groups or
appropriate technology find thenselves working very nuch

in isolation and people in LDCs who wi sh to gain infornation
on appropriate technology have little idea where to go. In
the area of appropriate technology there is a peculiar need
for systematic international channels of conmunication,

This is partly because the sources of appropriate techniques
are so diverse both in nature and in location. They include,
for exanple, old technigques fromthe now devel oped countries:
acz has often been pointed out the science and technol ogy
museunms i N the devel oped countries provide a very rich
potential source of appropriate technology; many trzditional
techni ques fromene part of the world nay be appropriate

10

USAID, wmumr__mw.
US Governnent Printing Ofice, Washins;ton DC, July 1976.

Mpor exanpl e, Resolution 2 on appropriate technol ogy
adopted by the Second General Conference Of UNIDO (Lima,
March, 1975); The Wrld Bank, Appropriate Technology in
World Bank Activities, Wachington, July 19763 TSAID Program
on Anorovriate Technology. Washington, July 1976; _Appro-
priate Technology: Report by the Mnistry Of Overseas

Devel opment Working Party, Overseas Devel opnment Paper No. &,
London, HMSO, May 1977; _Progress Report on the Application
of Internmedi ate Technology in the Inter-Anerican Devel op-
ment Bank. May1977; and Appropriate Technology and its
Application in the Activities of the Asian Develcpment Bank,
Cccasional Paper No. 7, April 1977.
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el sewhere; inprovements in traditional techniques and

new y-desi gned appropriate techniques provide a third
source, emanating from local entrepreneurs, research in-
stitutes, universities and appropriate technology groups
both in LdbCs and DCs. Wthout effective channels of
comuni cation, many of these techniques will be applied
only in very limted areas, while elsewhere - sonetines
even in a neighbouring country - people are facing simlar
probl ems to which similax sol uti ons woul d be appropriate.
Because of the nature of the main sources of appropriate
technol ogy fev commrercial groups are concerned with comm-
nicating adtransferring the technology. This is the
second rearzn wWhy there is a need for non-commercial
international action. Thirdly, the denmand for appropriate
technology is veryoften absent, latent or ill-defined
Hence a bigger =ffort on the comunication side is needed
to overcone deficient demand. Fourthly, the sort of de-

ci sion-makers, to whom appropriate technology is especially
suited are relatively small-scale, often located in the
rural areas and operating their enterprises on a famly/
sel f-enpl oynent basis. They are in a particularly wea
position to seek owt information for thenselves.

There is as suggested above, s national as well as an
international communication problem International channels
of comuni cation are needed bescause the supply of and know
| edge about appropriate technology arises in many different
countries, while the need for appropriate technology is
simlarly internationally dispersed. But there is also a
commnication problem within nations. As just suggested,
appropriate technology is to a large extent designed for
the small scale and rural, which presents a major interna
commnication/dissemination problem A national conmunica-
tion effort is needed for this. Something like a three- or
four-tiered institutional structure nmay be needed. Sone
international institutional mechanismis required to collect
and transmt information from various national and inter-
national sources of appropriate technology to the national
or regional institutions. But the regional or nationa
institutions must then transmt the information to the
users; this is likely to require institutions below the
national level - let us call themlocal institutions -

| ocated invarious sub-regions of each country to provide
close contacts with users

It should be enphasised that information nust go both ways
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Probl ens and responses of users have to be communicated to
those collecting information about appropriate technol ogy
and to those devel opi ng appropriate technigues, SO as to
ensure that the right-so¥t of teclniques are devel oped and
tr@gs;e:pe&7”“ﬁﬁy sort of rigid institutional structure

weoee= e o hgnld be totally inappropriate.  Flexibilisy of Structure
and of informational network is required, so that |oca
institutions may conmmunicate directly with the internationa
mechanism or with national or local institutions in other
countries, to produce a rapid and efficient communication
system

The ai mof this paper i s to consider possible newinter-
national mechanisnms that mght be developed to neet the
need for inproved chaanels of communi cation for appropriate
technology and to pronote the devel opnent of appropriate
technol ogy. The national counterpart to these channels,
briele sket ched above, is considered in detail else-
where, 2 and will only be touched on below in so far as
it affects the working of the international mechanisns.
The need to acconpany any international mechani sm by
national policies both in relation to the structure of
demand for technology, and in relation to conmmunications
within the nation, must be' underlined. Failure to change
demand conditions so as to favour appropriate technol ogy,
or to introduce appropriate national and |ocal communica-
tions, may thwart any international mechanism rendering
it ineffective.

"he need for new international mechanisms for the pronotion
of appropriate technol ogy has been recognised in a nunber

of places and a nunber of proposals have been put forward.
Moreover, in specific fields - particularly related to
agriculture and some aspects of rural devel opment - various
international mechanisms (in particular Consultative Groups)
have been in operation for several years, generating

val uabl e experience which may provide a nodel in devel oping
mechani sms to cover the nuch broader field. The workings

of some consultative groups has therefore been exam ned

W z2ls0 znalyse and contrast the objectives and functions
that might be net by international mechanisnms for appropriate

1289e Chapter 3.
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technology. Finally, we present some conclusions about
requirerents for new international mechanisns for the
promotion of appropriate technology.

SOVE PROPCSALS FOR INTERWATIONAL MECHANISMS13

Intereagency Network for Exchange
of Technol ogi cal |nfornation

The United Nations Inter-Agency Task Force established

under paragraph 6 of resolution 3507 (XXX) of the Ceneral
Assenbly, proposed a network for the exchange of technol o-
gical information, and this was endorsed by the General
Assenbly.  The network was to consist of "a |large nunmber

of irdividual nodes and |inks between them the nodes shoul d
be sources of technol ogical information at the national, re-
gional and international level in the private or public
sector; and the links woul d make possibl e the exchangi ng of
knowledge Of tvhe operations of all participants, conpati-
bility among those operations, practical working arrange-
ments and common al Ms. Each of the nodes would be an active
participant W thin the network, commtted to cooperating
with any and all other nodes in seeking out ways of
accelerating and increasing the flow of technol ogical

i nfformation” (Para. 5).14

L3Nunerous other mechanisms not described in this section
are directly or indirectly involved with transmtting in-
formation on technol ogy. These include, for exanple,
UNISIS? (UNESCO's Universal System for Infornmation on

Sci ence and Technol ogy); AGRIS (The FAO International |n-
formation System for the Agricultural Sciences and Tech-
nol ogy) ;3 the Control Data Corporation in the USA. The first
two are described in A'S. Bhalla and F. Stewart, "lnterna-
tional Action for Appropriate Technology"™ in Tripartite
Wrld Conference on Enploynment, Income Distribution, and
Social Progress and the International Division of Labour,
Background Papers, Vol. 11, ILO, Geneva, 1976.

14Renort of the Secretary-Ceneral to the United Nations Eco-
nom ¢ and Soci al €ouncil, Institutional Arrangenents in the
Bield of e Transfeer of Technology, #stabiisnment JiL a Net-

v2vo[j<Jfor 19q7e7 Exchange of Technological Information, k6002,
nd June .
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"Thus the network should be viewed essentially as an inter-
national programme of cooperative act.. .n designed to support
the activities of national and regional infornation services.
Furthernore, it should not replace any of the existing or

pl anned sectoral, national, regional or international net-
works. Rather it shouald be viewed as a neans of strengthen-
ing these and providing, through shared know edge, of the
operations of all participating organisations, the neans for
their intercomunication" (Para. 6).

The proposed network would n~* "depend on any specific
physical interlinking . . . the participating organisations
woul d t henmsel ves decide on the npst suitable means of
communications" (Para. 7).

"For the continuing day-to-day operation of the network, it
woul d be desirable to have a series of well-designed com-
prehensive use-oriented sectoral, regional and international
directories. These would be designed in such a uay as to
help participating organisations to identify the best sources
of technological information and to find how to gain aczcess
to them and at what cost if any. ‘1he operatiorn of the net-
work and its effectiveness would be further enhanced by the
development of training manual s, guideg, etc. and by the
periodic convening of seminars and workshops by the parti-
ci pating organisations" (Para. 8},

The Secretary-General and the Intev-Agency Task Force were
asked to ascertain the current availability of information
Capabilities at the national, regional and international
levels in ternms of information sources, neans of access to
information and information related services, in order to
"identify any deficiencies that might inhibit the setting up
of the network". They made further recomrendations in a
report presented to the General Assembly at its 32nd Session
whi ch i S complementary to the previous rvports of the ‘Pask
For ce.

This reportl5 concludes that the original ccncept of the

15UN Draft Report of the Secretary-Ceneral on the Establish-
nent of a Network for the Exchange of Technol ogi cal |nfor-
mation. Docunent "CO ORDI NATI ON R 1236 Add. 1" of

23 Sertember 1977.
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network remains valid and that its establishnment is
feasi bl e.

"The effectiveness of such a network depends on a nunber
of actions which have to be taken o= a continuous basis
for:

(a) The identification by countries and regions of the
type of information which is relevant. its appropriate-
ness to their specific needs and overall| developmant
obj ectives, andapplicable at the various |evels of
end- use, namely policy and overall decision-naking,
use by scientific and other institutions and by in-
dustries and ultimately assimlation by the |ess
privil eged populaticns in urban and rural areas;

{b) The adaptation by national and regional institutions
of theirmeans of dissenination of information ... to
wet the needs at the various |evels of end-we
mestioned above® (Para. 52).

[t is undoubtedly due to the complexity of the matter that
everything remains vague. It appears however reasonable to
conclude that it is not intended to establish a network of
a physical nature but rather a conprehensive programme
designed to foster greater cooperation between existing in-
formation generators, transmtters and receivers. The ex-
plicit identification of urban and rural peor as a main
category of end-users of technological information is worth
noting in this respect: "One of the reasons why basic needs
have not been met so far lies in the use or inappropriate
technol ogies. One of the neans to neet the needs of this
end-user category is to be found in adequate information
delivery, starting from the premse that information should
be adapted to the requirenents, the capabilities and the
means of the user, rather than vice-versa' (Para. 16).

[ ndustrial and Technological | nformation Bank (INTIB)16

The proposed bank woul d formpart of the international net-

‘GUNIDOJ_Eggainshnent of an Industrial and Technological
Information Bank, Report Dy the Executive Director, ID/B/183,
dpril 1977,
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work for the exchange of technol ogical information, just
described. The proposal for the Bank was a response to
the reconmendation of the Lina Declaration and Plan of
Action on Industrial Development and Co.peration, that
"Appropriate measures, including consideration of the
establishment of an industrial and technol ogical inforna-
tion bank, should be taken to make available a greater
flow to the devel oping countries of information permtting
the preper sel ection of arvanced technol ogies".

The Bank woul d be "concerned prinarily with the selective
processing of technol ogical informatioa. thereby providing
the devel oping countries w#with a basis I{or nmaking deci sions"
(Para, 16); it would not only collect information but also
assess it. "rne provision of information might in certain
instances have to be followed up by further consultations
and advice in the countries concerned with the aim of
assisting the recipient in assessing and applying the in-
formation" (Para. 18}. It is intended therefore that the
Bank will not sinply be an archive of information but wll
provi de access to information, its analysis and synthesis,
with the capability of giving on-site technical advice to
assist the recipient in the effective application of in-
formati on (Para. 19). The Bank would draw on technol ogi cal
information froz witnin UNIDO and outside - e.g. infornmation
from reports of technical assistance projects, consultants'
reports, reports of staff missiszs and of expert group
meetings, UNIDO research studies and infornmation obtalned
through the Industrial Inquiry Service, journals, library
and docunentation. The Bank would not duplicate externa
sources of information, but would establish a nenory/
retrieval system for collecting relevant information when
required.

A Pilot project hFas been initiated, selecting four areas -
iron and steel, fertilisers, agro-industries, agricul tural
ma.hinery and implemrnts. This stage is intended to |ast
- a July 1977 to Decenber 1978. Informatiou Will| be
s.pplied i n anticipation of demand when directly solicited
by individual requests. The target customers include
mnistries of industry, planning and industrial devel opnent,
mul ti purpose technological institutions. transfer of tech-
nol ogy centres and registries. "Qur intention is to serve
all those who can be identified as having genuine tech-

nol ogy selection responsibilities and problems, whether
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in an advisory or decision-naking capacity". 17

Wiile it is clear that the Bank woul d provi de information
on appropriate technology - indeed its role is nentioned
in the docurments related to the "Cooperative Programme of
Action on Appropriate Industrial Technol ogy" (IL[/B3/188) -
its function is to provide ‘nformation on all types of

technology and it has no special role in relatien to the
di ssem nation of irformation about anpropriate technol ogy.

Technology Referral Service (TRs)

This Wrld Bank proposal was put forward in the belief that
"International assistance and coordination can perhaps be
most useful in broadening the scope and quality of inforna-
tion available to developing countries for rational choice

of technologies . . . The Bank woul d favour a system that

is initially nodest. well-defined, pragmatic and fast action.
It would be a nmajor boon to devel oping countries to nmake
readily available a mechanismto review ths shelf of exist-
ing technol ogical processes and associated hardware, and
present clearly and quickly the relevant elements permtting
infornmed choice of the technological alternative. Subse-
quent feedback to nonitor the choice to see whether the
investment project is successful, heneficial to the in-
vestor and to the country should be provided for. The net-
wor k woul d then progressively inprove the know edge baze on
appropriate technology and hel p identif. priority areas for
® and D»,18

The TRS is designed to provide such a network; the TRS
proposal lays particular enphasis on the need to inprove

the quality of technol ogical choice, the need for any
information systemto be closely linked with decision-makers,
and the need to follow up studies to see that the system is

M etter to coll eagues vithin the UN from R T. de Mautort,
Industrial Information Section, July 1977, UNIDO.

1%or1d Bank, Technolo Transf er and Aporopriate Technology,
The World Bank Role, 1977, p.5 (mimeo).
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wor ki ng effectively.

Initially, the information provided would be channeled only
to private business cor public enterprises needing help to
make decisions; and only to those where ar investnment de-
cision is immnent. TRS should initially serve both |arge
and small enterprises "although the character of the service
may differ markedly". It is proposed that to start with the
service should deal only with industry, which it is felt is
particularly poorly serviced

The TRS woul d operate with a clearing house, to which LDC
enquiries would %= funneled through "screening institutions".
The screening institutions which should have a direct
interest in "appropriate" technology, mght consist of a
financi al iantermediary (e.g. regional deve:opment banks,

and national finance corporations) or a national office for
the transfer of technology. The screening institutions
woul d be responsible for seeing that the enquiry is fully
specified, and that the TRS replies pronptly and usefully.

The clearing house woul d receive enquiries, refer themto
techni cal sources, evaluate the nrocedure and recommend

i mprovenents: it would have "the prine responsibility for
identifying, enlisting, refiting, evaluating and where
necessary elimnating technical sources". Particula»
enphasis is placed on the need for top professional talent
in the clearing nouse. It is not proposed that the clearing
house functions should be carried cut in the Wrld Bank, but
that some other existiag institution should be wused.

The World Bank proposal emphasises thei the TRS coul d not

act as aconplete substitute for on-the-ground technica

assi stance, and the best approach would be to conbine the

TRS with technical assistance. Enphasis is placed on follow-
up procedures to assess the value of the advice. "The
service, at least initially, would remain neutral as to

what constitutes "appropriate” technology for a particular
request. The clearing house role is to broaden the range

of information and the clarity and focus of that informatisn.

The proposal contains fairly well worked cut ideas for the
nature of the proposed processes of enquiry, response, noni-
toring formats, data organisation and storage, retrieval and
comuni cations technology. It is our understanding that
this proposal is currently being refornul ated as a research-
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cumpilot project in one country, to test the feasibility
of the TRS in a national context.

Social ly Appro.riate Technol ogy |nformation System (SATIS)

This is a proposed networking system for the appropriate
technology groups: it was initiated by the Groupe de Re-
cherches sur | es Techni ques Rurales (GRET). The aimis to
systematise information storage/retrieval by the appro-
priate technol ogy groups, scthat on receiving enquiries
each group could call on the work of other groups. As the
proposal stands at present, it appears that SATIS woul d
Involve classifying all technologies, recording details

of each on fiches, which woul d then be available to all
affiliated crganisaticns. The Internediate Technol ogy
Devel opnent Goup (1 TDG magazi ne, _Appropriate Technol ogy,
and TRANET (see bel ow) alread; perform some networking
function anong appropriate technol ogy groups.

Transnaticnal Network for Appropriate Technol ogi es /TRANET)

This is a voluntary organisation whose main purposes i-celude
promoting bilateral exchanges between appropriate technol ogy
centres throughout the world and promoting the understandi ng

of, devel opment and use of appropriate technology. 'Towards
t hese purposes TRANET may operate a clearing house, publish
a regular newsletter, hold seminars..." (TRANET-BY-LAWE).

*W)rld Pl an of Action (WPA) Fundl?

In the UN Wrld Plan of Action a special Wrld Plan of

Action Fund was proposed to be established Within the

framework of UNDP. The purpose of such a fund was to enable
UNDP to act as a catalyst in inplementing research projects
which were given high priority in the WPA, in order to build
an indi genous science and technol ogy capacity in devel opi ng
countries. This fund was suppesed to absorb 50 per cent of

19UN, Wrld Plan of Action for the Application of Science
and Technol ogy to Development, New York, 1971, pp. 39-41.
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the additional contributions to UNDP projected between 1970
and 1975, to anount to 25 per cent of the total regources
of UNDP (in addition to any current UNDP resources allo-
cated to relevaut projects under the country progranmng
and gl obal project provisions). Thus the fund was not
proposed as a new special. fund. In order to ensure flexi-
bility and to take account of changes in research priori-
ties the Governing Council of UNDP was to take the res-
ponsi bility for changing the objectives of the fund.

Al t hough the fund was never created, this proposal is re-
levant Since its aimwas to provide financial assistance
for research activities at "the national or regional |evels,
for which such support was not otherw se available".

Sir Austin Robi nson's Proposals for UNDP20

Robi nson's report recognised the dual need for up-to-date
and conparable information on alternative technol ogies,

and for ? and 2 to modernise traditional techniques and

devi se new techniques appropriate to devel oping countries.
He proposed that a relatively small nunmber of industries
should be selected (say eight to ten) to avoid dissipating
energies over a large field. In each of these areas inter-
rational research institutes should be set up (anal ogous to
the seed institutes), each devoted to R and D in a specific
industry or industrial research centre, which had been
identified as "outstanding/excellent". "Each such interna-
tional institute would be focused on the basic prabiems of
recording, analysing and devel oping technol ogi es appro-
priate to the devel oping world in t-at one specific-area
Industry, with the twin duties of being a conplete source
of technical and economc information and experience re-
garding all existing practices and a centre tor the de-

vel opnent of the basic techniques". The institute's work-
shops woul d have exanpl es o the principal techniques in
wor ki ng order, and regular production, to identifﬁ probl ens
of production and maintenance. They would be linked wth
institutes in the same field in advanced countries, which

20Future Tasks for UNDP - Report to the Administrator of
ONDP by Austin Robi nson. (1976).
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woul d undertake research f~r them when requested. Each in-
di vidual LDC or group of LDPCs would have an institute in
close contact with the world institutes to apply, adapt
and dissemnate the results of the world institutes and to
identify problens of those engaged in the industries con-
cerned.

A provisional, initial list of industries suggested was:
textiles, building and construction, farm nachinery and
equi pment, water punping and distribution, footwear, food
processing and foundry work.

Wrld Enmpl oynent Conference Proposals for New |nternational
Mechanisms f or Appropriate Technol oqy21

One of the proposals at the Wrld Enployment Conference was

a new International Appropriate Technology Unit to provide

a neans of coordinating and dissem nating work on appro-
priate technology on a worldw de basis and to foster, en-
courage and dissemnate new R and D to neet the basic needs
strategy. It was proposed that the Unit should be relatively
smal | {20-30) pro:essional staff, and its aims would be fo-
cused on providing and inproving technologies for the poorest
people in Lbcs: it would collect and dissenm nate econom c and
techni cal infermation about alternative techniques and pro-
ducts, nonitor ongoing R aud D, identify R and D gaps, find
means of getting the gaps filled and comunicate the results
to users. The unit would not itself conduct R and D but get
R and D carried out in national institutes (in LDCs where-
ever possible) by identifying gaps and hel ping raise funds.

It would not duplicate information collection of other in-
stitutions but catal ogue who knows what and where and pro-
vide a link between national (and other international) ir-
stitutes where needed. National instications would be put
directly into contact with each other, bypassing the centra

21See A.S. Bhalla and F. Stewart "International Action for
Appropriate Technol ogy", _op.cit. and ILO, Enpl oynent G owth
and Basic Needs - A One-Wrld Problem- Report of the
Director-General to the Wrld Enployment Conference, Ceneva,
1976, Chapter 9on "Technol ogi cal Choice and Innovation for
Devel oping Countries".
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unit wherever pcssible.

It was proposed that the Un:t should select priority areas
starting with one or tws, and covering at nost say six at
any time: the priority areas would be selected in accordance
with various criteria including significance of industry,
geographi cal coverage, relevance to the poorest sections of
LDCs, and in the light of existing know edge and suspected
gaps in know edge. In the prierity areas the Unit wo:ld
aimto be thorough and effective in collecting and disse-
mnating information, in identifying R and D gaps, in
securing appropriate R and D and in conmuni cating between
users and researchers. In non-priority areas, the Unit
should sinply have the function of registering and communi -
cating sources of information. This proposal was discussed
at the ILO Wrld Employment Conference held in Geneva in
June 1976. At the Conference the Goup of 77anc the
Workers Goup endorsed the establishment of suck a Unit.
Fost industrialised countries however did not support the
proposal on the grounds that new institutions were un-
desirable.

A related proposal on the estabiishment of a Consultative
Goup on Appropriate Technol ogy was al so discussed at the
Wrld Enployment Conference. The main functions of this
Goup were to "suggest programmes of action taking into
account other programes under way or being planned, and
to provide for their financing. The priority problem areas
could be identified from anong candi dates by small task
forces. (Once a candidate problem area had been given a
priority by the Consultative Goup, it could be entrustsg
to an appropriate international or regional institute™
The establishmert of the Goup was earlier recomended by
the 1LO Technical Meeting on Adaptation of Technoiogy
(organised in collaboration with UNIDO and ESCAP wi th UNDP
financi al suppoxt).2>

22See IL0, Employment, G ow h ard Basi c Needas, op.cit.,
Chapter 9, pp. 150-152.

235ee 110, PoliCi es_and_Programmes of Action to encourage
the use of Appropriate Technologies to Asian Conditions and
Priority Reeds, Bangkok, 3-14 Novenber 1975.
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At the Conference the Goup of 77 and the Wrkers G oup
endor sed the establishnent of a Consultative Group to be
especially directed to reseacch on the choice of alter-
native ‘uses oi resources al l ovg ng a greater use of labour
per unit of investnent 4 The Wrkers Goup also
enphasi sed that the G oup shoul d be tripartite in character
including representatives not only of governnents but also
of enployers and workers. Mdst industrialised countries
did not sapport this proposal. In particular, the US de-
legate to the Conference felt that the proposal was pre-
mature since the institutional capacity in LdCs that was
Iso l?ecessary for the success of such a nmechani sm was

acki ng.

As the paper by AwIYa Reddy (Chapter 3) shows, there is a
growi ng institutional capability 1n LDCs for under t aki ng

R and D on appropriate technology. It is often the wong
priorities and lack of funds that prevent success of the
LDCs institutions in this area.

Mre recently, the Goup of Non-Aligned Countries at their
Fifth Sunmit Conference held in Colonbo in August 1976,
included an endorsenent of the proposal on the Consultative
Group on Appropriate Techaglogy, in their Action Progranmme
for Economic Cooperation.

An International Centre for Appropriate Technol ogy26

A. Khan, of the International R ce Research Institute, put
forward a proposal for the establishmeut of an international

2411.0, Declaration of Principles and Programme of Action
adopted by the Wrld Enploynment Conference, (WEC/CM/E.l),
para. 62

25 ,Li on _Programme for Econoni c Cooperation: Fifth Conference
of Heads of State Of Governments of Eon-Aligned Countries,
NAC/COKF.5/8/4, Col onbo, 19 August 1976, 3. 13.

26See International Center for Appropriate Technolo

proposal to USAID, 1974 (mimeo).
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centre for appropriate technology to bc located in an
LDC, whose task “as the devel opnent cf products and
techni ques appropriate to very poor rural areas - parti-
cularly arid and sem-erid areas. The Centre would aim
to cover “movement Of farm products, |ow cost alternative
energy sources, and sinple equipnent to enhance the
quality of rural living, such as for brick. block, rope
and mat-naking, handicraft tools, sinple farm vehicles,
equi prent for rural road-building and maintenancs, sol ar
collectors. windnmlls, waterwheels, rural hone water
supplies and inplenents for insect and rodent control”.
The proposal was developed in the light of the success
of the machinery devel opnent project at IKRI. It was
rraed that “there is currently no international centre
for industrial devel opment that could serve as a base
for development Of appropriate technologies for the rura
poor in arid and sem-arid LDCs".

The Centre woul d conduct research, devel opment, ex-
ploratory devel opnment and testing and industrial ex-
tension. It would need to be |ocated where there was
sonme lezal capacity for machinery production. Once
prot ot ypes were devel oped they woul d be sent to other
countries for evaluation and testing

It was argued that “Onsing to limtations of organisation,
personn:l and ot her resources, industrial research or-
ganisations in devel oping countries have general ly not
been able to mobilise the innovative inputs required for
new product development. The industrial research in-
stitutions are nostly engaged in providing routine
technical services and information to local industries
and research of limted comrercial potential”. Khan

t herefore proposed a new international research centre.
The Khan proposal fits into the general franmework proposed
by Austin Robinson, and could be viewed as one of his
proposed international institutes.
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An Interim G obal Project Tevards an | nternational
Council for Appropriate Industrial Technology?!

This proposal is for a relatively small interim (or perhaps
pilot) project devoted to appropriate technol ogy. The pro-
ject would have a core staff of about 5 experts, an exe-
cutive conmttee and an advisory conmittee which drew from
practitioner institutions. The mjor functions of the
project woul d be:

(a) To stimulate serious policy studies in individual
devel oping countries looking into the scope and
need for government action to facilitate the devel op-
nment and application of appropriate technology: the
main focus of the studies would be on the determ nants
of technol ogi cal deci sions;

(b, To provide technical and financial support of a

limted scope for on-going |local operationa
programmess}

«¢) To explore and pronote "larger" project possibilities
of international significance, calling for ad hoc
funding - particularly related to new institution
bui | di ng

This proposal thus differs substantially from earlier
proposals in that it is primarily related to social/economc
policy determnants, rather than to ths collection, disse-

m nation and devel opnent of information on technol ogies.

World Technol ogi cal Devel opment Authority

The report of the Club of Rome?® on Proposals to reshape

2Tonis proposal by M Usui, then at OECD Devel opment Centre
(Paris) was presented at a UNDP nmeeting on Appropriate
Industrial Technology held in New York in April 1975. Wo
action was taken on it or on any other proposals.

28See J. Tinbergen (coordinator),

Reshaping the International
Oder; A Report of the Cub of Rone E. P. Dutton and Co. Inc.

New York, 1976.
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the international order proposed that a Wrld Technol o-

gi cal Devel opnent Authority shoul d be established, to

be backed up by an International Bank for Technol ogica
Develcpment. These institutes would be concerned with

gl obal technol ogical issues, not sinply those within the
UN system The Technologizal Devel opnent Authority woul d
be a "planning, programmng and training organisation which
woul d carry out feasibility studies, devise detailed pro-
grammes Of research and devel opnent, arrange for their

I npl ementation in cooperation with the Bank, by contact
with the nost appropriate experinental institutions ...
supervi se the programme of work in each case and act ‘as
cust odi an of such industiial property as mght accrue, on
behal f of the participat.ng countries".

USAID Proposal for a Program in Appropriate Technology

The objectives of the US Program which was incorporated
in a new section, 107, of the Foreign Assistance Act,
are:

"(1) To pronote th= devel opment and édissemination of
t echnol ogi es appropriate for devel oping countries,
particularly in the areas of agriculture and rura
devel opnent, small business enterprise and energy;

(2) To identify, design and adapt from existing designs,
appropriately scaled, |abor-intensive tezhnology,
and policies and institutions directly related to
their use;

(3) To formulate policies and techniques to facilitate
t he organisation of new smal| businesses;

(4) To engage in field testing of internediate tech-
nol ogy;

(5) To establish and maintain an infornation center
for the collection and di ssem nation of information
on internediate technol ogy;

(6) To support expansion and coordination of devel oping
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country efforts in this field”.2?

The pregramme i ncluded a $20 m fund. An independent non-
profit making institution - the Appropriate Technol ogy

I nternational (API) was established to administer the fund.
The programme -reas were defined under five areas:

1, Communi cation and coordination;

2. National policies for appropriate technol ogy:

3. Appropriate technol ogy projects in LDCs;

4. Education of relevance to appropriate technol ogy;

5. US Business - finding means of involviag US
business in appropriate technol ogy.

The programme of ATl is ne* intended to iavolve establish-
i ng eigborate adm nistrative structures, in any ef the
areas.”Y The intention rzther is to contributé under each
head by supporti.s the Iritiatives of others (e.g. support-
ing net-working anong appropriate technol ogy groups), by
financing projects which con.ritute to the general ains
(e.g. semnars or educational programmes related to com
muni cation and education), and by adopting an innovative
and flexible approach to the subject - exploring new
possibilities, learning by experience and devel opi ng new
appr oaches.

The US Programis a national, not an international effort.
This, obviously, makes the precise nodel inapplicable
vis-a-vig international mechanisms. In ny view, a serious
di sadvantage of the programme is its national, devel oped
country organisation. The programme nay reinforce the
views of those in LDCs who | ack commitment tO appropriate
technol ogy - and who, indeed, argue that it is an attenpt
to sell them an inferior technology, and one which will
keep them pernmanently under-devel oped. In this way it

29 USAID, Proposal for a Programin Approrriatie Technolug.,
op. cit., p. 2.

Mpn overview of ATI's obj ectives and functions is des-
cribed in AT. International: An Overview, Washington DC
Harck 1976 (mimeo).
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could actually be counter-productive in terms of the overall
devel opment and acceptance of appropriate technol ogy.
Wiether this is the net effect or not will b2 partially,

but only partially, dependent on how it is admnistered

It will alsc depend in part on other stances the us takes
inrelation to the North/South questions - stances which
have nothing to do with appropriate technology, or the

adm nistration of the ATI. This is one reason why an
international mechanism is needed - and one that contains

a large LDC el enment.

Proposal s of a Working Party of the UK Mnistry of
Over seas Devel opnent

The Report3! concluded that "in view of the inportance now
attached to intermediate technologies by the devel oping
countries, of the role aid donors can play, of the direct
rel evance of the subject to our aid policy of doing nore to
help the poor, particularly in the rural areas, and of the
possi bl e advantage to British industry, the current nodest

| evel of assistance tOinternediate technol ogies within the
ai d programme Sshoul d be increased"

Pol i cy recommendations included intensifying existing tech-
nical cooperation and capital aid activities in internediate
t echnol ogi es, encouragi ng the strengthening of info-mation
gathering and dissenination, the establishnment of |inks be-
tween British producers and overseas markets, encouraging
the testing, nonitoring and evaluating of prototypes, and
considering providing finance to firms in Britain and de-
vel oping countries for p.oducing intermedi ate technol ogy
sroducts. Not | ess than €1/2 million per annum wers to be
set aside for three years for this purpose. A cleariy
defined departnental responsibility was to be created
within the Finistry of Cverseas Devel opment to cover all
aspects of intermediate technology; a proportion of the
funds were to be allocated to the ITDG to work in coopera-
tion with the Ministry's Special Units. The Report also
recommended that the Commonweal th Devel opment Corporation
should be asked to extend its intermediate technol ogy
activities. Like the US Program the UK proposals are
Primarily national in focus

31 pppropriate Technology: Report by the Mnistry of Overseas
Devel opnent Jorking Party. HMSO, London, 1977, op. cit.
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Consul tative Groups

The Consultative Croup form of organisation may provide a
model for a new international nmechanismfor appropriate
technology. Around 30 Consultative Goups have been
established at various times. These groups are intended
to "achieve more effective use of devel opnent resou-ces,
especially by coordinating flows of external assistance.
both with respect te objectives and policies, and al so by
provi ding forums in which measures could be discussed for
inproving the performance of developing countries and of
governments and organisations and giving them assistance" .32
While nost of the early groups were primarily concerned
wi th individual LDCs, recent groups have been devoted to
broad problem areas.” that transcend national or regional
boundaries. For exanple, the Consultative Group on Food
roduction and Investment in Devel oping Countries and the
Consultative Group on International Agricultural Research.

There is considerable variation in the formthat Consultative
G oups have taken. In general each nenber of the Goup re-
tains the right to independent action; actions taken in the
Goup are entirely voluntary, and procedures followed by the
Goup are highly informal. Membershir of the Goups is
nornmal |y self-selected, with countries joining to benefit
frominformation exchange and coordinated action. In some
groups menbers are expected to express financial conmtnents
In support of selected projects sponsored by the Goup. In
many, assistance remains purely bilateral. Institutional
arrangenents tend to be mniml, with very sinple and broad-
l'y defined terms of reference.

Consul tati ve Group or International Agricultural
Research (C4d AR)

This Goup - which has been directly concerred W th questions
of agricultural technol ogy - perhaps comes cl 0sest to pro-
viding a nodel for a possible appropriate technology group.

CA AR was founded in 1971 followi ng the success of the Ford
and Rockefeller Foundations in financing the international

32p;scussion paper for Item (i) from Meeting of the Ad-Hoc
G oup on Rural Potable Water Supply and Sanitation.
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institutes which began the seed revoiution. The Goup was
sponsored by the World Back, FAO and unpP. The Group has
29 donor nmenbers, and five menbers to rep esent the five
devel oping country areas. It has a small secretariat of
seven, and calls on the expertise of a Technical Advisory
Commttee consisting of 12 experts iz the field. The Goup
has been notably successful in raising finance. Total
financial support 1S now around 880 m and grow ng at about
305 per year. The Group finances 11 International Research
Institutes/Centres devoted to agricultural research. Each
of the centres is autononous, and has training as well as
research functions, Each centre has close links with the
ceuntry in which it is located; NMOSt centres are situated
near an agricultnral university or research station, and
some carry sa goint programmes of research. In addition,
the centres have inte-national links Wi th other research
zent.-es in other countries. The centres build up library
and docunentation services for international reference.
They al so orgarise seminars and wershops and help finance
rel evant projects in the countries in which they are |ocated.

Speci al Programme for Research and Trai ning
In_Tropical Diseases

This body is still at an early stage. It is a global pro-
grazme Of technical cooperation w::h and service to
governments, devel oped I n response to a demand for coordi -
nated research on the control of tropical diseases. |t
has two objectives: the devel opnment of inproved tools
needed to control tropical diseases, and the strengthening
of bionedical research capability in tropical countries.
The sponsoring agencies of the Programme are uspp, WO and
the World Bank. Like CAd AR the Programme W || have a
Scientific and Technical Advisory Commttee.33 Two najor
di fferences between this programme and CA AR are that the
participating countries (i.e. LDCs affected by the diseases)
will be of greater significanece in the Joint Coordinating
Board; and the intention, it appears, is to finance re-
search in existing institutions, or by particular groups

| J

S Mem orandum Understandin 1 Ni '
Technical Structures of the Special Programme for Research

and Training in Tropical Di seases, TDR/CP/78.3.Rev.l,
Geneva, 1978 (mimeo).
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of scientists, not to establish new international institutes.

Consul tative Goup on Food Production and |nvestnent
in Devel opi ng Countries

The main functions of the Goup are to encourage |arger
external resource flows for food productior to devel oping
countries, coordinate activities of various donors and
ensure nore effective use of available resources. Menber-
ship is self-selected, including international institutions,
donor countries and recipient countries. It has a snall
staff (of five).

The co-sponsors of this Goup are the FAQ the Wrld Bank
and UNDP., The G oup has been chiefly concerrned Wi th | ooking
at world trends in food supply and consunption, and identi-
fying required policies to increase food production and in-
vestnent. There is sone feeling that the Goup has not -
been sufficiently specific in its contributions, and that

it is not doing very nuch that other institutions could not
also do. 1t appears that this Goup is now being phased cut.

* * *

The Consultative Goup nodel is thus an extrenmely flexible
one; its structure, organisation and menbership is informal
and fluid. It can be, but is not always, a powerful agent
for raising and allocating funds, and providing for inter-
national coordination of activities in the chosen area.

One inplicit difference between the various proposals -
whick has considerabl e bearing on the rel evant mechani snms -
is the definition of _appropriate technology. Just as
everyone is against sin, so all favour appropriate technol ogy;
and in an anal ogous way, interpretation of what is neant de-
termnes the relevant action.

At one extreme there is the view that the appropriate tech-
nology is the technology a country would choose, given as
wi de as possible a range of choice to choose from The

task of promoting appropriate technology then is that of

wi deni ng the available spectrum of technologies of all sorts:
t he proposed |nter-agency Network for the Exchange of Tech-
nol ogi cal Information and the UNID® |ndustrial and Technolo-
gical Bank are based on this principle, ainng to increase
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access to information about all tyres ol technologries in
order to externd the basis o choi‘e. Adopting this aprp:oach
to appropriate technology tends to lead tv prrime emphasis on
information coll:ctior and dissemination, little enphasis on
R and D or social research and little sclectivity in the
types o7 inTormation collected and disscminateld. At the
other extrene is the view that appropriate technology is
labour-intensive, spail-scale, designec to neet the basic
needs and raise the productivity of th: poorest people in
poor countries. Tris is the basis own which most of the
Aprropriate Technol ogy Grnoups work; it iS troadly the defini-
tion adopted by Khan for his proposed irc.iZute and by the
proposals fo. the World Employment Conivrence, Adopting
this tvpe of 3efinition tends to lead to emphasis on a
particular type of information collection/dissemination, on
the need for R a:d D to develop new aprpropriate techniques,
and :or sccial/economi: research into the determnants of
hoice oi techniquc.

The World Bank takes wha* it described as a neutral view

of definition of appropriate technol ogy. In the description
of the Technelcgy Relerral Service its initial function is
described as "to broaden the range of information and the
clarity a-d focuc of that in*ormaulon".>4 However, in its
description of World sank activities in relation to appro-
priate technology. it is apparent that appropriate tech-
nology i s usad operaiionally in relation to |abour-intensive
smal | -scal e technoleogy which uses local resources and neets
basi ¢ needs. In defining appropriate technology in that
report, the World Bank identifies four dinmensions of appro-
priateness: appropriatensss *o goal, appropriatenzss ol
product, appropriateness of process and cultural and envi-
ronmental appropriateness.,

For tne purpos T
necessary tu o
technologvy. P

2 of -the discussion that follows, it is
e clear on what is meant here by appropriate
recige criteria are inpossible to devise.'’'/

5%#0r¢d Bank, Appropriate Technology in World Bank
Activities, op. cit.

35See F. Stewart, Technol ogy and Unde:development, op. cit.
Chapter 4.
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but it is not accepted here that pronoting appropriate
technology is simply a matter of extending the range of
choice, but of extending it in a particular direction..

A sunmary definition was provided%the USAID report. 6

- "In ternms of available resources, appropriate technol ogies
are intensive in the use of the abundant factor, |abor
econcmical in the use of scarce factors, capital and
highly trained pe-sonnel, and intensive in the use of
domestically-produced inputs.

-In terms of small production units, appropriate tech-
nol ogies are small-scale but efficient. replicable in
nunerous units, readily operated, naintained and repaired
| ow cost and accessible to | ow income persons

- In terns of the people who use or berefit from them
approyriate technol ogies seek to be conpatible with
| ocal cultural and social environments.”

This definition, broadly, summarises the direction in which
choice needs to be extend2d - though | would wish to make
two qualifications to it. First, appropriate technology is
a matter of appropriate products as nuch as appropriate
techniques - i.e. products Which are appropriate for |ow

i nconme consuners, make use of |ocal resources, and fit the
| ocal environmert. Secondly, while the enphasis on small-
scale production units is correct, nany inno.ations related
to | arge-scal e production - innovations both in terns of
product characteristics and techniques - would increase the
appropriateness of the technology. It would be a mistake,
at this stage, to exciude appropriate technology for large
scale industry.

Defining the pronotion of appropriate technology as being
the extension of the choice of technology in a particular
direction is of operational significance in terns of
mechani sns. It means that information collection and

di ssem nation need to be especially focussed at the appro-
priate technology end of the technol ogy spectrum infornma-
tion collection/dissemination of nuch of very recently

36USAID, Proposal for a Program on Appropriate Technol ogy;
op. Cit., pp. 11-12
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develope3 advanced -ountry technolosy would nobl ‘orm part
of the promotion o! arpropriate technology. [t aiso im-
pli-s a sim:lar selectivity ard ocussing o «ffarts in
relation %o tne promotion of K and D, Finaily, i+t sugeests
the n:eid !or comrlementary sccial ani economis research

to ildentiry the obstacles fa‘i~g, ani co:ditions condu-ive
to, the suczccessful aioption of approrp -iate techniiues.

The adoption of this tyre of definition is not intended to
suggest that collection of information about advancea

country technologics is a useless activity: obviously, it

may be very useful and sone o these technolagies may be

the bes: for LDCs in their jarticular circumstances, and
therefore in one sense the app-cpriate technigues. Nor is
the definition intended to be restrictive in the 'way, for
example, that perhaps sone ef the Appropriate 'Technol ogy
Grours' use Of the tern may be. It is zot irtended to focus
solely on the very small-scal e and rural techni ques. Labour=
intensive lerge-scale technisues producing inappropriate
produczts for sale on the international markets may be more
appropriate than simlar capital-intensive techniques. and
their pronotion may be part of the promotion of appropriate
technology. Wkaz is intended by the definition iS tO focus on
a strategy of promoting appropriate technology in a parti-
cular direction, so as tc give some content to the strategy.
and sone guide to the requirements “or nechani sns.

FUNCTIONS OF INTERNATIONAL MECHANI SVB

The description of proposal5 and existing mechani sns makes
it clear that there arsz a nunber of functions that inter-
national mechan<sms may fill in relation tothe promotion
of appropriate technology. The proposals and nechani sms
differ ir the functions for which they are intended. Sone
of the functions arelinked;, others are not. It wll be
hel pful therefore to stast by distinguishing the various
functions of international nechanisns, considering how far
they are necessary, how interrelated, and whether a single
zr a nunber of mechanisns are required.

The main distinct functions are:
(a) Infornmation

1. Collection of information on technological alter-
natives.
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2. Dissemination of information on technol ogical
al ternatives.

3. NetworKking.

(b) Research and Devel oprent

1. ldentification of R and D needs.
2. ldentifying and organising relevant R and D.

3. Funding R and D.

‘c) Soci al / Econoni ¢ _Resear ch

1. Analysing determ nants of technol ogical choice.

2. Following up success/failure of efforts under

3. Arnalysing relevant governnent policies and
institutional changes.

In general terns there are obviously strong |inks between
many of these functions: for exanple, R and D needs cannot
be identified without first know ng about what s currently
avai l able. A conprehensive search for what is available al so
sometines invol ves some research. Then information collec-
tion and dissenmination needs to be linked with ® and D in
order to commnicate the results of the R and D. Cdearly,

i nformation dissem nation must be associated with inform-
tion collection, or the latter would be useless. But des-
pite the strong links, the functions are distinct and may
be perfornmed by different institutions -as iliustrated by
the many variation5 contained in the proposals descri bed.
The discussion bel ow considers the extent to which such in-
stitutional separation is possible and desirable, and how
the various proposals conplement or duplicate each oiher.

There are gaps in the fulfilment of all the above functions
in relation to appropriate technol ogy. Wiile some work is
being done with respect to all the functions in various
parts of the world, communication between those doing the
work is weak probably |eading to sone duplication of work
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on approrsiate technology. Coverage, in terns of industria
and geographical area, 1s sporadic, and the total effort in-
volved is inadequate. Action therefore is certainly justi-

fied inrelation to all types of function. However, not all
of this action need be international, and nuch of it, by its
nature, nmust be national

| nf or mati on

Col l ection and dissemnation of information about the exist-
ing "shelf" of techniques are conceptually distinct functions
different expertise and contacts are needed. Information
collection in a particular field is best done by experts
famliar with the field and requires contact with the various
research institutes and suppliers of technology throughout
the world. Information dissem nation has an essential local,
not iust national. component. reauirina contact (directly or
indirectly) with those who nmake the investment decisions.
However, it is also necessaryto have strong |inks between

t hose who collect and those who dissem nate information. On
the one hand, and most obviously, the dissem nators have to
have access to what has been collected. ¢n the other,
efficient collection of information cannot be carried out in
conplete isolation fromthose rho are to use the information
what information is useful, and how it shoul d best be pre-
sented can only be decided in the light of know edge about
the circumstances of the users. It is therefore necessary
to incorporate systemati= |inks between information collec-
tion and dissenination, and for this some sort of inter-
national linking systemis required. But the main thrust of
the dissemnation effort has to be national; some national
institutions are needg? to see that the dissemnation is
properly carried out.”! Information collection has aninter-
national elenment in that the information about technol ogies
is contained in different countries, butit can efficiently
be carried out within a national institution.

Information collection -if it is to beuseiul - is not
sinply a matter of recording technical details of various
pi eces of hardware. Tae whole process oi production needs

37See Chapter 3.
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to be described including software aspects, |ike skill and
managerial requirenents, marketing and so on. There is
other essential information that is needed - for exanple,
the costs of the various types of machine, running costs,

l'i kely iife, mai ntenance and repair, and so on, which ae not
appear in the normal technical manuals. Moreover, even such
apparently 'technical' information as rate of ouvput of
different machines are related to the conditions under which
the machine is operated. Thus to be of help to a decision-
maker in an LDC, the information needs te¢ be focussed on his
particular needs and problens, taking into account the soci al
and economic circunstances; and needs to contain far nore
than sinply a technical description of the various alternat-
ive machines. These requirenents have inplications for the
most ef ficient nmechanisms for information collection/

di ssem nati on.

At the collection end, they suggest that the sem -automatic
conpi ling of technical information - as in sone proposed
data bank p-oposals are riot likely to be of much use to
users. This sort of systemis unlikely to give users in-
formation in a formthat they can use. Users would be
likely to be served much better if they were put directly
into contact With institutions/individuals who have con-
siderabl e experience in the relevant fields, and who nay
then, through personal contact, present the information in
a helpful and relevant way. At the local dissemnation end,
it would seem that individual technology users - those

maki ng the investnent decisions - need to be assisted in
formulating their enquiries and appreciating the replies,

by institutions/technical assistance experienced in dealing
with the sort of infornation presented.

Various individuals and institutions throughout the world

are already collecting and documenting much relevant infor-
mation in relation to particular areas - artly in the course
of answering queries from LDCs, |ike VITASe and ITDG, partly
during tke process of formulating appropriate devel opment

projects. like the Wrld Bank and sone aid agencies, partly
auring econom c/social/scientific research. Centralising

all this information in a single data bank would be a mamoth

3BVoI unteers in Technical Assistance.
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task, and one of linited value. It would require continuous
updating, would, for reasons already Stated, probably be of
limted use to users, Who would |ose rather than gain by
receiving the information fromthe centralised source,
rather than from the individuals/institutions responsible
for its collection in the first n»lace, who should be able
to fornulate the information in nore relevant form

The conclusion; for international nechanisms a.e that net-
working and linking users and sources of information is the
appropriate fenztion for an international nechanism aiather
than the conpilation of technical data. Networking involves
establishing a directory of sources of technol ogical .now~

| edge and linking users with the relevant source. Users may
be able to .ddress enquiries directly to the central unit of
the network, which then hands the enquiries on to the rele-
vant sources, or supplies the users with relevant nanes and
addresses; or the users' enquiries may be filtered through
screening institutiono. as in the World Bank proposed Tech-
rology Referral System any network is only as good as its
i ndi vi dual components, at both exnds - information source and
user application. In the fieid of appropriate technol ogy
both ends are weak. Collection of information on the exist-
ing shelf of techniques has been sporadic and unsystematic.
This is one reason why sone proposals - e.g. the UNIDO
I~dustrial and Technol ogi cal Information Bank - do include
provisions Zor the collection of information. Any centra-

lised network system should - in the process of its work =
hel p iden:tify gaps in the conpilation of information -
i ndeed this should be cae of its functions. It mght then

take responsibility for seeing these gaps are filled -
raising funds for it, and organising work. However, the
identification of these gaps and rilling themwill also be
one aspect of a systematic R and D effort, as wll be dis-
cussed belew, SO that responsibility for this type of gap
filling mght in part be handled by the system designed to
pronote R and D.

Research and Development

The dividing line bveween collection of information about
the existing shelf of techniques and resea ch and devel op-
ment into new techniques is a bit arbitrary, possibly un-
justified. The use of the term'shelf' is itself ms-

l eading, as if all the alternative techniques were |aid out
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on a shelf in the larder, waiting to be identified and
catalogued. In fact a systematic search for alternative
"known' techniques can be difficult and expensive - it

may involve searching anmong the science museuns for old

met hods of doing things, as well as a geographically extens-
ive search for methods currently in use. As this sort of
search proceeds, the dividing line between what is 'known'
and What is not tends to disappear , as does therefore that
bet ween cataloguing existing information and discovering
new. Moreover, small changes ir 'known' techniques (e.qg.
use of different nmaterials) may nmake the techniques appro-
priate in particular circunstancess or syntussising processes
In anew way - as shown by the research at Strathclyde
University - may make a major difference to the appropriate-
ness of the whole productive process, e.g. in terns of

enpl oyment inplications. But even minor adaptations or new
syntheses are innovations requiring engineering know edge
and sone field testing before they are proven. In many
cases, then, efficient search, or collection of information
also involves a research and devel opment elenent. And, of
course, efficient R and » requires a preceding search/collec-
tion effort in order to identify requirements and gaps and
avoi d duplication.

Thi s di scussion has relevance for institutional forns: it
suggests that search and research should be kept together
where possible. It supports the conclusions of the previous
discussion that a technology referral/networking service is
likely to be of greater use than a data bank, because the
former can link users directly with researchers, who wll
have up-to-date information, and will be able to appreciate
how smal| technical innovations may inprove or nmake possible
certain approaches; at the same time, the receipt of this
sort of enquiry will direct the attention of researchers to
current needs and problens. Sone technologies are relatively
routinised and for these catal oguing of information nay be

di sassociated with research activity. A flexible networking/
referral system would allow for this.

Organising R and D for appropriate technology is probably one
of the most inportant aspects of an appropriate technol ogy
policy. and one to which Least attention has been paid. As
Suggested earlier, there are three aspects to its identifying
R and D needs, getting particul ar organisations/individuals
to carry out the research. and funding the research. The
identification of R and D involves, as already stated, a
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seirch for existing techniques. It also requires know edge
of the social/economc conditions of the likely users of

the technol ogy, as well as of their technical capacity,

their resources, managerial capacity, infrastructural
services and so on. Hence any successful research nust

have strong links with likely users and a sirong LDC

element. There has been some discussion about the relative
merits of carrying out the necessary R and D in devel oped
countries as against LDCs, aad in international as against
national institutes. The-e are very strong argunents in
favour of R and D for appropriate technol ogy being carried
out in LDCs: not only does this vastiy ease the communi ca-
tions problem between users and researchers, but it also
means that the inportant |learning effects of doing the R

and D are gained within the Lbcs. The only case for carrying
out the research in the devel oped countries is that their
research capacity may be stronger. However, many LDCs have

| arge nunbers of very good scientists and engineers. | would
conclude that appropriate R and D should take place in the
LDCs except in very exceptional circumstances. Of course,
international institutes may be located in LbCs - as for
exanpl e 1RRI and Khan's preposed institute. The advantages
of international as against national institutes are that

they may be easier to fund internationally (along the |ines
of the international agricultural institutes), and that
international use and conmunication of results may be easier
Di sadvantages are that there may be |ess national commtnent
to the institutes, and that they are likely to be organised
on the lines of international organisations, Wth high
salaries, international bureaucracy and so on. An associated
question is whether it would be better to identify suitable
existing institutes (national) and get themto reorient their
work towards appropriate k and D, rather than. set up new in-
stitutes. M feeling is that transforming ri.tional insti-
tutes would be of much greater |ong-run significance for
devel opment, than creating new institutes, particularly new
international institutes. The drive for technological in-
dependence requires that the R and D should be done in and
by national institutes, rather than international. Currently,
the national institutes absorb large quantities of well-
trained scientific manpower. Yet it is wdely believed that
much of the work is of little net benefit, consisting of
duplication of advanced country research, rather thuan inde-
pendent appropriate research. If these institutions could
redirect their efforts towards appropriate technology, this
m ght nake a major research contribution - far greate: than
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if‘ the appropriate research were confined to a few inter-

tional institutes. (It is estimated that 12% of the
#4orldts scientific manpower is located in LDCs), Current.y,
inancial rewards and international reputations tend to go
@ those scientists pursuing 'pure' science; and in the
lappiied field to those who produce teshniques of use to the
| arge-scale 'inappropriate’ technology sector. An essential
aspect of a policy to promete appropriate technology is to
change this.

Lack of major sources of funds for appropriate & and D has
been au obstacle. Despite such verbiage and the large
nunber of appropriate technology groups, total expenditure
onR. 21d Dis very small. \Woever does the research, funds
will be required. Currently, there is considerable potential
interest anmong donors - see for exanple the US Program the
UK*'s recent endowrent of ITDG, the Dutch guvernment's concern
with the subject, and the docunents indicating the interest
of the Wrld Bank, ILO, UNIDO, UNDP, CECD and so on. Sone
international mechanismis required to tap this potential
interest - (a) to survey the field fairly systematically to
identify potentially useful areasof research and indivi-
duals and institutions who would do the research: (b) to get
an international conmtment to the use of funds so asto
avoi d duplication of efforts by different donors; (¢) to
incorporate a strong LDC el enent in decisions and organisa-
tion so as to avoid the 'colonial' taint that has touched
some of the work on appropriate technol ogy; and to get

the essential national commtnent to the devel opment and
use of appropriate technology; (d) to make sure that the
results of the research are transmtted internationally;

(e) to organise followup studies to see how effective the
process was fromidentification of noeds through research,
developnent, prototype testing, to introduction of the
techniques.

Soci al / Econoni ¢ __Research

There are strong reasons for believing that socio/economic
vari abl es may be of as nuch significance as tgshnological
omnes8 i n determ ning the choice of techniques. Providing

39See F. Stewart, Technology and Underdevelopment, op.cit.
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information about app-opriate techniques (old ones or newy
devel oped ones) may be necessary but not sufficient. A

vital element of a successful appropriate technology policy
may then be the identification of the other elenents neces-
sary for successful introduction of appropriate techni ques.

PRGPOSED AND EXI STI NG MECHANISMS:
COMPARATIVE ANALYSI S

| nf or mati on

The Inter-agency Network for the Exchange of Technol ogical
Information, the UNIDO |Industrial and Technol ogical In-
formation Bank (INTIB). the Wrld bank's proposal for a
Technol ogy Referral Service (TRS), SATIS and the proposed
International Appropriate Technology Unit are all intended
to faulfil aa information collection/dissemnation function.
O existing mechani sms, VITA% and ITDG do a good deal o*
dissem nation, with VITA's work being nost systematicall
organised. The UNIDO enquiry service also does, but it is
not directed at appropriate technology. The conclusions of
the discussion in the previous section were that three
functions were required of ar international mechanismin
relation to information collection/dissemnation:(a) net-
working. rather than centralised cataloguing of | nformation;
(t) systematic dissemnation including followup to see
that the dissenination was effective; and (¢) identification
?f I Ii ng ormation collection gaps, and getting these gaps

il ed.

The Network for the Exchange of Technol ogical |nformation
is still at a fairly early stage of developnent: it is
possible that it could provide a framework into which other
systens (e.g. TRS and SATIS) could fit. The Network may
therefore provide some useful conprehensive franmework, but
as it stands it doesnotlook as if it can do nuch for
appropriate technology. The UNIDO/ITIB, as outlined, has

40y (the Volunteers in Technical Assistance) is a volun-
tary body situated in Washington which organises replies to
technical enquiries fromULDCs. They have 5,000 experts vho
are ready to answer the enquiries free of charge; they deal
wi th between 1200 and 1500 enquiries a year.
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a large el enent of information cataloguing, which, it has
been argued, is not the best way of collecting/dissemnating
information. The UNIDO proposal, |ike the Network, has no
particul ar enphasis on appropriate technology. The nost
prom sing networking proposal is that of the Wrld Bank,

whi ch contains carefilly worked out proposals for networiing,
for screening of enquiries, and for followup. A though the
Bank takes a 'neutral' view of appropriate technology, its
own work suggests that the systemIsS likely to emphasise
approriate technol ogy, as understood here. It weuld seem
that +he TRS offers the nmost well-worked out and prom sing
system for networking and dissenmination, and should provide
the basis for a new international nechanismin this field

There are three areas in which clarification and possibly
suppl ementation of the Wrld Bank proposal are required
Oneis to strengthen the appropriate technol ogy side of the
service. As it stands it is possible that the service could
efficiently pronote 'inappropriate' technology. It is pro-
posed, to begin with, to service both small-scale and |arge-
scale enterprises but inplicit is the proposal that it may
be desirable to phase out one or other af the two in the
next stage. It is essential, if the service is to pronote
appropriate technology, that the small-scale side of the
operation is retained. Secondly, it would be helnful to
have built into the system some way of identifying inforna-
tion/research gaps and sonme systemto get themfilled
Further discussion is also necessary on the proposed
screening institutions. However, the TRS provides the basis
of a useful international network/enquiry servize. SATIS is
a network for the appropriate technol ogy groups, and could
fit, as asubsystem into the TRS. One problem with SATIS
is that, as it stands, the proposal incorporates an informa-
tion-cataloguing as well as a networking function

On the information collection/dissemnation side, then

whil e existing mechanisns are inadequate, proposed mechani sns
provide a satisfactory basis for the devel opnent of a new
International nechanism However, while the TRS is likely
to provide ageoé formal network, effective information
communication al so requires a vast array of informal activi-
ties - semnars, training sessions, journals, pilot projects,
consultancy and so on. No formal networking system can sub-
stitute for these. So far this sort of activity has been
organised by the Appropriate Technol ogy 3Sroups. Probably it
is desirable to keep nuch of themon an informal ad _hoc
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basis, but some activities could be organised/financed by
some international mechanism- e.g. the institution dealing
with the TRS = in the course of ts other activities. The
USAID proposed Program includ informal dissemnation
activities, as weli as proposals to support nmore forna
networking activities.

Research and Devel opnent

«The Network/information collection/dissemiration Proposal s
di scussed do not contain proposals for the promotion of
R and D. The proposals directly concerned with research
and devel opnment are Sir Austin Robinson's Peport, the Inter-
national Appropriate Technology Unit, the Consultative G oup
on Appropriate Technology and the Khan proposal. These are
fairly diflerent in content. The Khan preposal i S ror a
specific institute for research into appropriate techniques
in particular areas. Wile it obviously has nmuch to be said
for it as a direct contribution to R and D, it has little to
do with the general problem of organising and fundi ng appro-
priate R and D. Robinson's proposal is to establish a
numbe= Of International Institutes in chosen fields (of which
Khan's Institute could formone) - with links to national ia- {
stitutes - to collest and record information about exi sting
techniques and to research, develop and test new techniques.
The iastitutes would thus have the dual function of informa-
tion collection and R and D, and could form part of any net-
wor ki ng system adopt ed. The Bhalla/Stewart proposal is for
a small international unit, whose functions would be to
select priority areas, raise funds through the Consultative
G oup mechanism and comm ssion research in those areas.
The research and devel opment would be commi ssioned in exist-
ing national institutions in LDCs; the intention would be
for the international unit to act as a sort of catalyst
which, while directly financing some & and D, would en-
courage LDC institutions to redirect a large proportion of
their efforts in this direction. As argued above, there is
a strong case to be made for carrying out the required re-
search and devel opnent in national i nstitutions in LDCs.
The analogy with the seed revolution has inspired the idea
of international institutes. But the very mach nore hetero-
geneous field of appropriate technology may make the nodel
I nappropriate. Moreover, sone of the problens of the G een
Revolution - in particular the failure to take into account
social effects - my be due to the strong international
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element in its development.

The Consultative Goup on agriculture provides a further
possi bl e nodel for international mechanism to pronote
appropriate R and D, In agriculture in particular, CdAR
has been notably succesful in fund-raising, and in chan-
nelling these funds into research. This Goup has devoted
the funds to international institutes, but others (e.g. the
proposed group on tropical diseases) Intend to use funds
raised to finance research in national institutes. It is
clear that irrespective of whether the research is eventual -
|y funded in new international , old national or new national
institutes, the first priority would be to get donors and
Ldes together to commit their funds and interest to appro-
priate R asd B, and to decide on priority areas. For this
CA AR provi des an excellent nodel, being flexible and in-
formal, lacking the bureaucratization which often bedevils
international bodies. CGd AR has a srail secretariat, and a
techni cal advisory conmttee consisting of distinguished
scientists in the field. CGIAR's menbership is al so fiuid,
but until recently it has been dom nated by the donors. A
simlar group for appropriate technol ogy would need a much
stronger LDC menbership and commitnent.

Wi le the TRS provides a good starting point for information
networking, proposals for pronoting appropriate R and D are
still at a much earlier stage, but elenents ofa fruitful
approach tn *xne question are contained in the exanples of
Consultative Goups. If a simlar nmechani smwere estab-
lished for appropriate technology, it woula draw on the
other proposals in determning how to go about organising

R and D for appropriate technol ogy.

Soci al / Econonmi ¢ Resear ch

M Usuits proposal is the only one directly related to the
soci o-econonmi ¢ dinmensions of appropriate technology. It,,

or something simlar, would play a vital role in comple=-
menting any major effort on the technical side, providing

an opportunity to follow up and assess the effects of im
proved information and inproved technol ogies. The Grezn
Revol ution story indicates how inportant such resea-ch woul d
be.
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CUNCLUDING REMARKS

Recently there has been an upsurge of intszrest in appro-
priate technology; yet despite w despread approval of the

| dea, action has been of alnost mnor significance. The
lack of action is not due to lack of finance; nore to |ack
of sufficient specific and well thought out ways of pronot-
ing appropriate technologﬁ. Mich of the necessary action -
perhaps nost - requires changes at the national |eve
within LDCs, But there is also an urgent need for new
international nechanisns to improve information col | ection
and dissemnation and to pronote appropriate R and D.
Despite the view voiced above, that it is difficult to
separate the two functions conpletely, it is possible and
desirable to separate the institutional formthe new
mechani sns take, in order to make the task of manageatle
proportions.

One need is for inproved s%stenatic networking. This
paper takes the view that the Wrld Bank proposal for a
Technol ogy Referral Service offers a prom sing nodel; and
shoul d be supported. But the service should perhaps make
greater efforts to concentrate on appropriate technol ogy
than appears in the proposed outline. It should also aim
at identifying information gaps and provide sone way in
which they could be filled. Any institution responsible
for the networking should obviously have l|inks wth-other
i nternational nechanisnms for appropriate technol ogy. But
there is no need for themto form part of the same institu-
tion. The new networking mechani sm woul d not be a sub-
stitute for the many infornal information dissemination
activities which would continue to be of great inport-
ance.

Anot her major need is for the pronotion ¢f R and D into
appropriate technology. Very little sys=ematic work has
been done here, and it seenms |ikely that the potential
returns may be huge. It also seens that funds woul d be
available 1f suitable opportunities could be identified.
But we are not yet at the stage when it nakes sense to set
up a vast array of new institutes. Wit is needed at this
stage is (a) raising funds; (b) identification of priority

{
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areas; (c) organising finance of R and Din the priority
areas - selecting institutions/individuals nost likely to
be productive; (d) organising prototype testing. A frane-
work of action on each of these is spelled out in the
foll owi ng Chagpter.
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Chapter 6
A BLUEPRH4IT FOR ACTION

P. Hevwry, A. Reddy ard F. Stewart

| NTRODUCTI ON

Chapters 3,4and 5have already established the scope for
nmuch nore concerted action on appropriate technology than
what obtains at present. Yet the existing institutional
nmechani sns do not faze up to this challenge. Since the
witing of the above chapters, we undertook extensive
field visits to a nunber of countries (e.g. India,

Bangl adesh, Indonesia, Thailand, Philippines, Korea,

Kenya, Mexico, Japan, United Kingdom Netherlands and

the United States), to Tnited Nati ons organisations

(e.g. ILO, UNIDO, UNEP, UNCTAD, FAO, UNESCO, UNDP, UNICEF,
ESCAP and the World Bank), to appropriate technol ogy groups
(e.g. TRANET, ITDG WVITA and TOOL) and to national science
and technology institutions in LdCs (e.g. Asian Institute
of Technol ogy, El Jlolegio de Mexico, Technol ogy Devel op-
ment Centre, Bandung, and Indian Institute of Science,
Bangalore).

The programme of action outlined here is generally supported
by the majority of those who were consulted during the field
visita. Wile some reservati ons were exoressed on details
the proposal to establish anew international nechanism for
the pronotion of appropriate technol ogy (IMAT) received

1Secretary-General, Society for International Development,
Rome; Professor, Indian Institute of Science, Bangal ore;
and Senior Research Oficer, Institute of Conmonwealth
Studies, Oxford.
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overwheiming Su;port.2

¥or the global action proposed here, approrriate technology
is defined as technology which will raise the productivity
and incomes of the poor in rural and urban areas, which
generates productive enploynment, nakes full use of |oca
resources, anrd produces the types of goods and services
needed to neet the mirnimum need of all the peopile.

The prinme enphasis-oi such a defirnition is towards small -
scal e capital-saving technol ogies which are accessiile to
the poor, and which are essential for the creation of
productive enployment o» a sufficient scale. But the de-
finition also includes |arge-scale and relatively capitzl-
i ntensi ve technol ogies which may also have a vital role to
play in meeting development objiectives,

In the lighic of the isappropriate characteristices of nuch
technol ogy emmnating from advanced :ountries, we found
widzspread agreenent that there is a need to promote appro-
priate technol ogy designed to correspond to the cerditions
and needs of third world countries, in tw main categories
(a) the adaptation of large-scale tzchnologies to suit the
requi renents of developing countries; and (b) the devel op-
ment and dissenination of small-scale enploynent-generating
t echnol ogi es.

There ars often serious deficiencies in the availability of
appropriate technologies. This in part is due to |ack of
research and development (R and D) on appropriate technol o-
gies, ard in part to weak dissemnation of information about
those appropriate technol ogies which are in existence
Current enphasis with respect toth to R and D and to disse-
m nation is overwhelm ngly concerned with advanced country
technolecgies, Hence there is a need for R and D and for
improved dissem nation of information regarding the hard-
ware aspects of appropriate technol ogy.

eThis Chapter draws heavily on the feasibility study on IMAT
prepared by the authors. See "A New International Mechanism
for Appropriate Technology - Feasibility Study by a Team of
Specialists".. The Hague, Cctober, 1978.
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However, even when the hardware is available, it 1s well
known that the di ssem nation and applicat.on of this hard-
ware does rot proceed as rapidly as required by devel oprment
needs. Mary social and econom ¢ changes are essential -
for exanple, changes in access to rescurces and assets, in
prices, in the lending polizies of banks, in government
regul ations and expenditure policies, and so on, The SOCi O-
econom ¢ software aspects cf appropriate technologies are
not less, and sonetinmes far more, impertant than the hard-
ware aspects; both aspects must be emphasized in the rromo-
tion of appropriate technol ogies.

Nat i onal technol ogical capability is a crucial comporeut of
the self-reliance of develoring countries, Further, arrro-
rriate technologies are largely locationesrecific, resource-
specific, and perhaps even culture-specific, FOr tunese
reasons, the development and disseminatiorn Of arrrorriate

t echnol ogi es nust be unequi vocal |y based on national efforts
in the developing countries,

These natioral efforts car., and do,, emerge froz establishec
institutions of education, scierce and technology as well

as from"voluntary groups" and "nen-governmental organisa-
tions". Neither of these two mecharisms nust be viewed as
any less inportant than the o*ner; each has its cpecial
strengths and weaknesses, and it is tke utilisatinrz Of both
whi ch best sa2rves a naticaal thrust towards aprrorriate
technol ogies. The effectiveness cf this thrust depends

upon the level of technological capability in the develoging
country,

Even when -he | evel of natioral technol ogical caratility :s
high, the generation and disseminatio:n Of aprrorriate tech-
nology IS limted by:

(a) an atnosphere in which ilittle prest.ge is attached
to work on appropriate techrnology in contrast to the
active encouragemert Of work on advanced count-y
technologiesy

(b) an excessive bias towards R and D on advanced country
t echnol ogi es:

{c)the lack of identified pricrity areas ir arprorriate
technology;
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{d) the paucity of infermation relevant to triority areas;
(e} the weakness of the development p:ase of technology
generation comrared to the research phasej

{£) the absence {or deficiency) of aprropriate technology
delivery systems involving effective linkages between
rroducers (institutions/groups/organisations)} and users

£ appropriate technologys;

Q

(g! the lack of interaction and coordiration between dif.
Terent aprrorriate %technology =fforts, for exam:ile,
between the efforts ¢f ingtitutions and voluntary
agencies or of naticnal anid local srganisations in the
same couniry, ans between armrrorriat. techrnology
activities in 3 .fferent :rouniriegss

{»Y +he inadequacy of funds, =guirzment, =tc. for critical
activities such ag rilot rlants, field srials, iemonstra-
tiorn rrolectc, information exchanse, etc.

i the iradeyuz:y of fungg for H and L.
WEET O FCH OGLOHAL ACTVICH

it ig =hese lizmitatlons on naticnal artpropriate technology
¢fforts which define a perspective for giovbal actlon. The
egsence ¢f thls rersrective is that the rrincliral, and
rerhars even sole, obective of global actiorn should be to
strenghten rational arprorriate technology efforts where
they are weak, znt assist in initiating them where they do
rot exist. In other words, the rrimary purrose of this
azticn is to help rztional efforts tc overcveme their limita-
tions.
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As noted in earlier chapters, many cvisting international
institutions are cencerned With technol ogy transfer from
the developed to the devel oping countries. At the same
tine, sonme international institutions are directing efforts
towards the devel opnent and/or dissem nation of appropriate
technol ogi es. Despite this, the fact that the prinary res-
ponsibility of these institutions loes not lie in the field
of appropriate technol ogy neans that it forms only a peri-
pheral part of their activities. Neither are these inter-
national institutions concerned, to any significant extent,
with research and devel opnent directed towards the genera-
tion of appropriate technology. In short, no international
institution has the promotion Oof appropriate technology as
Its sole objective.

Recently, national institution: for the promotion of appro-
priate technologK have been established in sonme_developed
countries - in the uk and USA - but, |acking an accept ed
international character. they are unable to ensure the full
participation and commtments of devel oping countries.
Simlarly. many small voluntary bodies in the devel oped
countries, e.g. VITA (USA), ITDG (UK}, CRET (Frauce) and

T00%L (Netherlands) are devoted to ﬁronnting and di ssem nating
appropriate technologies. A though these voluntary efforts
are useful, their magnitude is inevitably small in relation
to the massiveness of the task. [In addition, they often |ack
the necessary international and devel oping country conponent.

The foregoing discussion has |led to four major concl usions:

(a) there is an inbalance in globai work on technol ogy
with an overwhel mng portion of this work not being
primarily concerned with technol ogies appropriate to
t he needs of devel oping countries;

{) whilst being the best ¢uarantee and surest foundation
for the successful devel opnent and di ssem nation of
arpropriate technol ogies, current national efforts
within devel oping countries suffer from a nunber of
limtations;

(e} there are severe deficiencies in the flow of information
about approrriate technol ogi es between nations leadin
to sone duplication of efforts and providing an inpedi-
ment to the introduction of appropriate technol ogies
where these exist;
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(d) a suitable international nmechanismfor the pronotion
of appropriate technology is currently absent.

It follows that there is a strong case for an international
mechani sm for _appropriate technology.

A NEW | NTERNATI ONAL MECHANISM FOR APPROPRI ATE
TECHNOLOGY

It is proposed that the new international nechani sm shoul d
be a non-governmental institution. Al though outside the
main body of the United Nations system it should be closely
associated with it through a sponsorship arrangement. Thus
it would be a consultative group with a category “A’ status
which woul d give it the rrivilege of being consulted by the
UN cystem in all matters related to appropriate technol ogy.
It would have the character of an association tc provide the
possibility of individuals and institutions becomng menbers
of regional/sub-rezional/national/sub-nationsl chapters
bei ng forned.

Pfunctions of the Mechani sm

The basi c objective of the new mechanismw |l be to help
national appropriate technology efforts in overconmng their
limtations.

The role of IMAT will therefore be supportive and cata-
lytic: rhus the aimof IMAT, in relation to each of
functions,would be to encourage and assi st other institu-
tions - national and international - to redirect their
efforts effectively towards appropriate technol ogy. The
intention should be that IMAT would rarely take an excl us-
ive role in any project; while it mght initiate action it
woul d always try to involve others at an early atage and aim
to pass total responsibility to other institutions/ £adivie
duals as soon as feasible. In playing this supportive and
catalytiz role, IMAT will have various functions which
shoul d possibly include:

{a) helping in the identification of priority areas for
appropriate technol ogy work;

{v) identifying institutions and groups which require
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critical support for the successful devel opment and
di ssem nation of agpropriate technol ogies;

providing suitable assistance by way of information,
funds, equipnment, training, experts, etc. to these
institutions;

assisting the passage fromthe research to the devel op-
ment phase in the generation of appropriate technologies,
e.g. through pilot plant trials, and fromthe technol ogy
generation to the difiusion phase, e.g. through pilot
denonstration projects;

strengthening appropriate technology delivery systens
by facilitating direct contacts between the producers
of appropriate technologies and the users of such

t echnol ogi es;

contributing to the generation of an atmosphere in which
the prestige of appropriate technology is enhanced;

facilitating the exchange of experience anong appropriate
technol ogy institutions/groups in different countries,
sub-regi ons and regions;

disseminating appropriate technol ogy "success stories’
as well as insights into causes of failure of hardware
and/ or software;

assisting the creation of a new national or sub-
national institution when circunstances nake such an
institution crucial to national appropriate technol ogy
efforts:

studying ways in which private efforts an generation
and transfer of technology mght be made more appro-
priate both with respect to technol ogy generated by
advanced countries, and with respect to technol ogy
developed by local firns in devel opi ng countries;

reviewing devel opnents in the field of appropriate
t echnol ogy including soci o-econom c aspects;

carrying out all cther activities, such as fund-raising
and monitoring of the effectiveness of its own efforts
to enable it to discharge t he above functions.
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The preecise functions carried out byIMAT, and the bal ance
of work as between different functions, is likely to vary
over time as a result of experience gained and changes in
conditions, Two functions - nonitoring its own activities,
and canducting Ssoci o-econonic research into technol ogical
choice - Will be of particular significance in he.ring IMAT
to idewtify priority areas for its own efforts.

Qperation

It is suggested that the operation of the new mechani sm
shoul d be guided by the follow ng principles:

faY the principal aimof IMAT should be to support and
catalyse appropriate technology efforts of inctitutions
and groups in devel opi ng courtries;

(b) IMAT should not attenpt in-house R and D activities;

{2} IMAT should not create new international institutions
for the devel opnent of appropriate techrclogy hardware
and software;

{&) where international action is required, IMAT should
initiate an international dimension of existing
national institutional activities, e.g. an institution
in a particular country may be hel ped to becone a
training centre for the sub-region or region;

(e) inctead of handling the whole spectrum of possible
appropriate technol ogies, IMAT should concentrate on
a few selected priority areas, e.g. appropriate agri-
coltural processing technologies. The selection of
thece priority areas nust reckon with current efforts
of countries, institutions and groups active in appro-
priat> technol ogy, notonly to respect their autonony
but also to benefit fromtheir field experience. The
criteria for selection of prierity areas should clearly
be consistent with the objectives of appropriate tech-
nology = Vviz. to raise the productivity and income of
t he poor and,to make.seofl ocal resources. to pro-
duce appropriate products to neet the mceds of the poor
and to generate enploynent; the choice of priority
areas nust al so take account oft he existing t echnol o-
gical situation, selecting areas where there is a |ack
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of appropriate technol ogies, or where known techniques
ara Of 1aw productivity. However, selection of priority
areas W ll vary accordirg to which function IMAT is
pursuing; for - xample, information dissemnation acti-
vities are best pursued where appropriate technol ogies
have already »een identified in some part of the world;

there should be considerable flexibility in approach

so that IMAT could interact with gosernmental and/or
non-governnental institutions or agencies in the de-

vel oping countries and vith national, sub-national or
|ocal institutions. 1MAT should not attenpt to central-
ise appropriate technology efforts within a country.
Considerable flexibility is essential in view of the
competiticn and even conflict which sonetines exists
between drfferent groups and institutions;

many of the active appropriate technology groups and
institutions have achieved their present |evel of
efforts through a strong spirit of self-reliance. Since
such a self-reliant activity is a mjor objective of IMAT,
its linkages with these groups and institutions nust be
designed to strengthen this self-reliance. This inplies
t hat IMAT support to these institutions nmust in no way
lead to the inposition of priority areas, programmes,
experts, etc. In sone ways, the collaboration betweer

t he Devel opment Technol ogy Centre = Institution of
Technol ogy, Bandung and the TOOL Foundation in the

Net herl ands is a nodel which ensuresthe self-reliance
of the DIC-| TB whilstenabling TOOL to be of consi derable
assi stance ;

in facilitating the collaboration of different groups
and institutions, IMAT should aimat the establishnent
of self-reliant networks of the type established in the
United Nations University Programme on Traditiona
Technol ogi es:

TMAT shoull not aimto start operation in all_devel oping
countries; the approach showll be based primarily on
organic growth relying oninstitutions already involved
in appropriate technology activity or where it is be-
lieved such work can be pronoted;

{3) since, however. such growth poles nay not be well dis-
tributed over and within the various regions, it is
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important to identify regions or sub-regions in which
appropriate! technology activities are conspicuously
absent and to help to establish in these regions in=-
stitutions dedi cated to appropriate technol ogy. O
course, any new irstitutions which are created mist
have characteristics which facilitate the devel opment
and dissem nation of appropriate technology, e.g.
proximty of target groups;

(k) insofar as the thrust of appropriate technol ogy nust
change with time and vary with |ocation, IMAT should
not be preoccupied wth constancy and uniformty of
approach. It should be dynamic and adaptable. Thus,
IMAT should be flexible in the definition and devel op-
ment of its own functions:

(1Y it will not be the function of IMAT to coordinate the
appropriate technology activities of the UN and ot her
international agencies; but TMAT will seek to coordi-
nate its efforts with these agencies when their work is
related to the same priority areas. In particular,
when t hese agencies, e.g. the United Nations University
or the Regional Conmi ssions, already have programmes
which are in *une wWith IMAT's own obj ectives, IMAT
should pport and work through such programmes provided
that wney involve actual field activities atthe grass
roots |evel.

IMAT nay assist international institutions and national
devel oped countries’ efforts to support appropriate tech-
nol ogy by identifying suitable projects and activities.

Organisational Structure

Secretariat. The secretariat should be small since its
principal role is to support, catalyse and activate national
appropriate technology efforts in the devel opi n% countries.
In the first few years of operation, it may perhaps consist
of about 3-6 senior professionals with about one for each
priority area and the requisite support staff. To conpen-
sate forthis restriction in size, the secretariat may
convene ad hoc panels of experts to assist in special areas
and/ or establish networks of groups actise in those areas.
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The members of the secretariat will spend a considerable
proportion of their tinme (e.g. half) avay fromthe head-
quarters of IMAT, visiting national institutions, appro-
priate technology projects and so on. The staff menbers
shoul d be technologists and social scientists. It is ime
portnnt that the secretariat comsist of people vho are
experi enced, innovative and entrepreneurial.

The Director sad senior staff should be appointed by the
CGoverning Bedy vhich inturn will be selected according
to procedures instituted by the foundi ng members (see bel ov).

Location. The location of IMAT's secretariat is bound to be
an important factor vhich will help deternmine its acceptabi-
lity and performance.

It is clear fromthe thrust of the previous discussion that
IMAT nust be located in a devel oping country; it should be
situated in a country vhich villvel come the institution
and preferably, one that already has a serious comnitment
to appropr. ate technology. It will be am advantage to IMAT
if the particular developing country has a rich experience
in appropriate technology so that IMAT's secretariat can
benefit fromlocally available intellectual inputs and
awareness Of field conditions and problens. O course, IMAT
should belocated in a place vith good transport and commu-
nication facilities.

It is not necessary that the location decided upon initially
shoul d be a pe-ent omeg the |location for IMAT's initi al
gestation or take-off period can be tenporary. During the
course of consultations, many of the UN organisations seemed
to vish to host IMAT, |ocating IMA? either physically and/or
de jure within their auspi ceS. However, the teae receive4
very strong intimations that it vould be preferable to have
IMAT outside the UN system both formally and physically:

| ocating IMAT vithin any Single existing UN organisation
vould lead to counter-productive inter-agency rivalries.
This feeling vas shared bymany people consulted in the
devel opi ng and devel oped country research institutrions and
government depart nent s.

Not wi t hst andi ng the possible cost advantages cf iocating
IMAT in an existing international institution, such a nmove
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woul d bring in its wake the di sadvantages associated vith

t he image, procedures and influence of the host institution
It appears therefore that IMAT shoul d not be housed in any
UN agency, organ O organisation.

Wi chever the initial |ocation of IMAT, there say be a
tendency for it to concentrate its activities in the region
in which it is located. This tendency can be corrected by
IMAT having regional offices or perhaps using one of its
associated institutions to take on, vith IMAT*s assistance,
IMAT*s supportive and catalytic functions for the region

Governing. The Governing Body should consist of betveen
20 and 30 eminent persons who have made di stinguished contri-
butions to the field of appropriate technology. They shoul d
not be representatives of either governments or agencies, but
voul d be selected as a result of recommendations fromrele-
vant institutions such as (a) donor governmcnts/agencies,

(b) the governments of devel oping countries, (c) appropriate
technology institutions and (d) non-governmental bodies
active in appropriate technology. An attenpt must be made
to ensure that the governing body achieves a reasonabl e geo-
graphical representation, and a balance in favour of the de-
vel opi ng countries.

The CGoverning Body will select the Director of IMAT, and
with the assistance of the Directo-, appoint sexior staff.
The Governing Body and Director will define the constitution
of IMAT, in the light of discussions at the Founding
Conference. The main role of the Governing Body will be to
provi de general directions for IMAT*s vork in its priorities
and programmes, and provide a critical review as the vork of
t he mechani sm proceeds. The Governing Body will neet once
every year or two.

Executive Council. The CGoverning Body will provide overall
direction, but because of its size and the (relative) in-
frequency of meetings it may be desirable to have an execut-
ive council vhich meets sore frequently to provide a sore
regul ar overview of the vork of IMAT. The Executive Counci
voul d consi st of about six persons, two-three fromthe
secretariat of IMAT and three-four fromthe Governing Body.
The Executive Council, vhich is ultimately responsible to
the Governing Body, should neet about every six nonths.
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Level of Finance

To finance the secretariat, a mnimmsumof uUS$ 0.5 - 1.0
mllion will be required. This sum will be used nainly for
secretariat salaries and various adnmnistrative expenses
including travel of secretariat staff to field projects and
t he organisation of governing body, -+tecutive council, ex-
pert panel and other meetings necessary for the secretariat
to discharge its functions.

I n addition, IMAT mugt have fund- for tie support an~ ini-
tiation of projects and programmes in the field. It is
envi saged that the bulk of IMAT*s funds will be devoted to
these field activities. Admi ni strative expenses should not

exceed sone fairl- "o fraction of the overall expenditure
ﬂf T”l"‘ ﬂ f"| m\ﬁn ﬂr TW' oo e ggnni- ~A

SISTe ndwWEVED, iV is
difficult to be precise about any such figure partly because
what is desirable and feasible is likely to change over time
as IMAT gains experience and the adm nistrative machine is
established. Koresignificantly, because of the catalytic
rol e of IMAT, IMAT may often initiate appropriate technol ogy
activities but not finance them or only finance a very
smal | proportion of the total activities. In such cases,
IMAT's administrative costs nay appear to be a high propor-
tion of its total expenditure, although they are a |ow
proportion of the total expenditure on appropriate tech-
nology generated by its work. Thus any target figure for
the yatie of administration to other expenditure vould be
m sl eading and m ght even distort the activities of IMAT,

It is suggested that at a Founders' Conference, vhicbh will
bring IMAT into being, a nunber of governmentsandagencies
will contract to place at the disposal of IMAT a bl ock grant
of around Us$ i0 mllion for an initial take-off period of
tiree years. IMAT will prepare a three-year budget vith
anrual components t 0 be approved by a small Finance Commt-
tee. This Finance Committee which will include representa-
tives of donor governments and agencies, is intended to
assi st IMAT's Governing Body in matters of finance. The
approval of the three-year and annual budgets will be in
terms of the directions, priorities and programmes.

Such an arrangenment will ensure that IMiT's scerctariat can
concentrate during the take-off period upon substantive
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matters and programming work, rather than on public rela-
tions and fund-raising on a project-to-project basis.

1t is envisaged that towards the end of this initial take-
of f period, IMAT's performance will elicit regular contri-
butions from governnents and agencies so that its acti-
vities can be expanded.

CONCLUSI ON

Ve recommend that the nev international mechanism should be
establ i shed as soon as possible. For this purpose, a
speci al Founders' Conference should be organisea. preferably
to be financed by a nunber of partiecipants including donor
governnments from devel oped and devel opi ng countries, and
non-go-rernmental appropriate technol ogy bodies. The
Founders' Conference should determ ne the functions, loca-
tion and fundirg of the new mechanism. |t should also
establish and institute procedures for the appcintment of
the Governing Bedy of the mechani sm

The early establishnent of tke new mechani sm would bevery
tinely in relation to thr forthcomng UN Conference on

Sci ence and Technol ogy for Devel opnent to be held in
August 1979, which siould euable the nev nechanismto
elicit wder participation and support.




