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'FOREWORD

~.

.~ Technology—the skills, knowledge and procedures for providing useful
"+ goods and services-—has been a principal underlying theme of ILO thinking
-and activities since the earliest years of the Organisaton’s existence. The
ILO was indeed born out of the process of industrialisation in Europe and
-+ North America in the nineteenth century, a process inspired by the continuzous
evelopment ofnew technology And thro ughout the present century the pace
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In the Programme of Action adopted by the World Employment Conference
a middle way is suggested: “developing countries should arrive at a
reasonable balance between labour-intensive and capital-intensive tech-
niques, with a view to achieving the fundamental aim of maximisiz.g growth
and employment and satisfyincr basic needs...” (para. 49).1 Does such a
middle course exist? Is it in fact possible to reduce the dependence of

__:'developmg nations on technmogles transferred from ‘the . a]ready indus
o trialised world *: The affnmatwe answers to these. questions given in this book T
.U are; based on mvestrgatrons -carried -out ‘under - the -World Employment_
. -Programme. and ‘elscwhere. These have demonstrated the - feasibility of

* . modern, but ‘relatively labour-intensive, technologles in various economic

' acthtles mcludmg manufacturmg mdustry, construction and agnculture

.~ The ILO intends :to continue its work on'the’ complex relationships
between technologlcal choice, employment and basic needs, by research and
by technical co-operation projects to assist the rmplementatlon of appropriate
technology in practice. Recent: developments in particular the approval by the
United -States Congress of a “Proposal for a Program on Appropriate
Technology” inJ uly 1976, and the World Bank statement in the same month
on its activities in this field, have confirmed the comin g-of-age of “appropriate

E__,technology 1 believe that we can reasonably claim that our own efforts... -
- in the ILO have made some contribution to the vndespread acceptance of a
once rather novel concept T should. perhaps add however, that thé TLQ
has nelther the ‘mandate’ nor . the - intention’ to ‘work ' in 1solat10n on. the_: v

-.--_mvestlgatron ‘and; promotlon of appropr*ate technology This is'a fleld m'_:.'.-j
~which T attach. great unportance fo elose collaboratron w1th other agencres n’ ': :
the United: Nations: system. .- -

Technologtes for basic needs eiaborates upon the relevant policy recom-

. nzendatlons of the Programme of Action adopted by the World Employment"-"' "

ence, developing the tentative ideas set out in my report to. the -

! "onference 21t aiso sets the scepe for further ILO act1v1t1es in the future

'-appropnate technologles for rural develo;)ment, for. small-scale ‘and agro-
-.based industries and for constructlon, guidelines will be developed to assrst




Foreword

related to the objective of satisfying basic human needs, the development
objective endorsed by the Declaration of Principles of the World Employment
Conference. It is this cause, and that Declaration, that the present volume is
intended to serve.

e , Francis Blanchard,
‘Geneva, June 1977 - Director-General,
o International Labour Office.
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'A.PPROPRIATE TECHNOLOGY
__;';:?.AND BASIC NEEDS

_'SOME CONCEPTUAL ISSUES

-+ : The first and obvious determinant of a country’s appropriate technology
is its T .tor endowment—that is, the relative proportion in which labour,
. capital, land, skills and natural resources are available to the economy.! For
a country which suffers from a relative shortage of capital and a relative
-abundance of unskilled labour (the typlcal situation for a developing country),
itis pos&b!e to choose 2 technology in"a given sector. of for.a given project.
.which uses more cap1tal and less unskilled labour than would be justified by -
-..the factor proportmns available to the economy. However, in that case it -~
ollows. that some other sector or some other pro ject will have Iess cap1ta1 per
nit _of labour than the average for the economy as a whole. .
Hare lat_:vely labour-mtenswe technology can be chosen for all sectors and
all projects, this will make for a more unified or.integrated economy, witha -
air degree of equality of labour productivity in- different sectors creating a -
avourable situation for a reasonable equality of income distribution. If, on”
'the other hand. access t0 scarce -capital or other scarce “resources” (for -
;example, forelgn exchange or plannmg skﬂls) is hberaily givenona privileged -
asis 10 a certain sector or: group of projects, these sectors or groups of
_ro"ects wﬂl,-form a modem or “formal” sector which will be counter-




. Teehnolonmfor basi¢ _'n"f_-'e'd_i

_ :.:although there may well be groups and subsectors where sufficient tech-
- " nological adjustment to their lack of access to capltal has been made, so that
B llvmg standards may rise above the basnc needs minimum and in fact may be

| SUIC[ lUglC, lI lS lﬂﬂfeIOl'e lrue Iﬂat [ne Iecnn()logy requlreﬂ W()Lu(] _.
©be an “intermediate” technologyu—-mtermedlate between the high capital

and related requirements of the moduern large-scale sectors and the tech-
*.'nology ~f the small-scale and informal sectors. But there is some question

whether an efficient intermediate technology in this sense now exists and
whether its creation is justified on cost-benefit or time-factor considerations,
Moreover, it is not certain that the application of a uniform intermediate
technology throughout the economy IS preferable to the ex1stence of areas of
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APPROPRIATE TECHNOLOGY AND BASIC-NEEDS STRATEGY

It is now hecoming increasingly clear that conventional development
strategies which emphasise the growth of gross national product per se,
jithout “at the same time mqumng into the pattern of ‘growth which
-determmes its fruits, do not, in most developing countries, alleviate mass
“ poverty ‘and -unemployment. What has happened in many cases is that
" through conventional growth strategies the fruits of growth have been
' concentrated in the hands of a small privileged minority and have not reached

- the bulk of the population. The reasons for this state of affairs are, however,
complicated and beyond the scope of the present volume. One of the factors
which seems to have contributed to the perpetuation of poverty is that rapid
growth has occurred in the small modern sector of the economy using most
advanced imported technology. This growth has not spilled over into the
rural traditional and urban informal sectors. In fact, quite often growth in
the modern sector has occurred at the expense of these sectors. Technological
progress in the former often does not lead to the ralsmg of technologicai levels
i the latter.

S | § past patterns of development have not yielded the desired results, there
S clearly a need for current development strategies to be reoriented towards
he elimination of poverty and unemployment and the fulfilment of basic
_needs. These three elements are all inter-related. Both unemployment and
underemployment prevent the majority of the population in developing
untries from having access to minimum personal consumption needs such as
equate food and shelter, and to minimum social services such as water,
ducation, sanitation, medical facilities and transport. Thus the technology
equired for a basic-needs strategy in a developing country must concentrate
more than in the past on meeting the requirements of the small farmer, small-
scale rural industry and the informal sector producer. Such a strategy calls
or, and is in turn supported by, a special kind of appropriate technology:
a technology whlch dlffers from that developed in the mdustrahsed countries
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strategy, for whose especial benefit scientific and technological knowledge
is to be put to use, clearly the technologies which are imported from abroad
may not alway: be appropriate to their requirements. If the technological
Jevels in the rural and urban informal sectors are to be raised (as is, in fact,

. -called for in the Programme of Action adopted by the ILO World Employment .
t Confereme), it is essential to adopt those technologles to which the small .
- farmers, artisans and other small produCers have easy access with their limited

~ cash resources. This is not to suggest that modern technologtcal know-how
is not relevant or important, but only that a selective approach to the
adaptation and adoption of known methods is needed. In fact, the experience
of countries which have tried to implement a basic-needs strategy (e.g. China,
Cuba, Tanzania) suggests that the improvement of simple village technologies
ts the only feasible approach to the gradual modernisation of the rural
economy. The experience of Tanzania, which was examined in detail in an
ILO/UNDP technical assistance project on appropriate technology, shows
that in a subsistence economy the initial cash outlays required for imported
equipment are far in excess of what the poor farmers can afford. It is therefore
imperative to utilise local resources and skills for the design and development

o of technologies that are more productlve than the traditional ones and yet -

' '-'arc ‘within the reach of farmers and other poverty groupa
" The: 1mphcatlons of ‘a.change in development aims away from GNP
:..-growth and towards the new objectives of a basic-needs strategy have been
clea:ly spelt out as follows:

. The crucial task for every government is to develop technical expertise and to
€O 3 Outside  the “least developed” countries, the
- universal need is for sufficient technical -and administrative capacity to screen the
- importation of productlon and consumptmn techmques, and monitor those which have
.been allowed intc the country.

2 It follows that a planning office should no longer be prlmanly concerned with
* growth targets or with projects, but with creating the cadres capable of evolving and
-.lmpiementmg adevelopment strategy expressed in targets for key resources and styles
‘of consumption. lIts second priority would be building up the information needed to
back such a strategy, especially in negotnatmns with foreign firms and governments..

formation on the: f.techr :
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" planners who set the concrete technological tasks and allocate priorities:
emphasis on rural or urban development, on a high rate of investment or
promotion of consumption, high-level consumption or basic needs, priority
for the development of specific regions of the country, export promotion or
import substitution, and so forth. Each planning decision of this sort, whether
explicit or. unplncnt in'the projects proposed will have a consequentlal impact
on technologlcal poticy. The same is true of major macro-economic policies:

- fiscal,' monetary and foreign exchange policies, wage policies, land reform
. policies, policies respecting foreign investment-—all these influence the
" adjustment of technological policy.

ELEMENTS OF AN APPROPRIATE TECHNOLOGICAL POLICY!

The first decision to be made is the choice of technology for a given
project or range of activities. Choice involves a range of alternatives. How
wide is the range of alternatives, or the “menu”, from which technology
can be chosen? The hypothetical range, or number of items on the “menu”,
is clearly very large. In so far as technology is embodied in equipment
_packages, it would be scientifically and technically possible to produce an
immense range of such equipment packages involving different degrees of
: apltal intensity. ‘In the past the industrialised countries have done so in the
course of their industrial history, moving steadily to equipment and tech-
ologlcs which ‘became steadily both more efficient and more capital-
tensive (in line with their changing factor proportions). It is this combination
of increased efficiency, on the one hand, and increased capital intensity, on
¢ other, which has led to the popular association of these two attributes—a
belief that increased efficiency and. increased capital intensity are identical.
'Although there is a clear historical or secular association of the two attributes,
ere is no strict logical association. In terms of science and technology, there
is. 10 reason (o assume that greater efﬁc:ency must be labour-savmg rather

_ Kilby:. Agm:ult_ure and structural tn_znsforma:mn Econom:c Strategies in lare—developmg
-countries (Ncw York, I.m:don and T oronto Oxfnrd Unwersny Press. 1975 ), especla]ly pp 87-92




Technologies for basic needs

strong national technological capacity obviously has a much wider range of

possibilities actually available to it than one without these two assets.
Since the world is fairly clearly divided into technology-initiating and

technology-borrowing countries, the technology available to the latier

~“.and" activated :in the technology-mmatmg ‘countries. Those activated +in
earlier periods will be embodied in older equipment (in so far as they can still

'be 'produced or are- available from stock) or in second-hand:-equipment.

- Both are important means of extending the range of technology that is likely
to be useful to deveioping countries, but both aiso have their specific
problems. ! The range of technology that is actually available at any given
moment forms the “technology shelf"—that is, the items on the “menu”
which the kitchen will actually suppiy on order.

Analysts have differed in their estimates of the breadth of the range of
available technologies, although in general they have been in agreement over
the variation of capitalllabour ratios in different industries and sectors.
A more neo-classical model is based on the assumption of a wide range of
available technologies, and failures of choice are then traced back to internal

* factors in the technology—borrowmg developing country for instance, -
failure to ad]ust factor prices or to use shadow factor prices, unequal income

: ."dxsmbutlon ‘overvalued exchange rates, biases in training, lack .of skill ‘in

' negotiations, and so on. A more institutional or “deterministic” model will

. - emphasise the ‘lack of choice, the narrowness of the range, with which

' developmg countries are confronted, and this is then traced back to conditions

in.the technology—mltlatmg countries, or in the world economy as a whole,

eating one-sided technological dependence. Obviously there are elements
of realxty in both these views. In any case, the term ‘“‘available” is itself
ambiguous and open to dlffermg interpretations: indeed, the two schools of

-thought noted above tend to interpret this term in different ways.

<. As has.been argued above, the use of capital-intensive technology in

capntalwshort economies is bound toleadto a dualistic pattern of development

. depends to a greater or lesser extent on the technologies which are available .-
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One way in which the range of available technologies can be extended is
by “unpackaging” the production process. Even where the primary or core
process may be constrained by the need to choose a capital-intensive
technology from a narrow range of available technologies, this need not
-:-apply: to_the ancillary or peripheral parts of the production process. The
L moving - of ‘materials to and from the core process would be a typical
. illustration of such an ancillary activity within the production process which
- lends itself to variations from the standard technology of industrial countries
" that are both more flexible and more labour-intensive. This and other
" methods of adaptation are discussed in Chapter 4 below.

Another method of adaptation is through product variation. This covers
a broad spectrum from minor qualitative differences (e.g. the colour of the
crust of bread baked in a simpler oven) to essentially different products
(c.g. fashion leather shoes versus rubber sandals made from discardzd tyres).
This method of achieving a broader range of technological choice has been
emphasised and described as one of complementing “appropriate tech-
nology™ by “‘appropriate products”, and it is particularly closely associated
with a basic-needs strategy. Generally speaking, the simplification of products
-will make possible the use of more labour-intensive technology while at the
‘same ‘time -broadening markets and benefiting larger numbers of people.
;Where income inequalities are great, the commercial incentive for research
‘on appropriate technologies is reduced. A reduction in income inequality
d the development of approprlate products can therefore be made mutually
_reinforcing.

.- Another method, that of process simplification, is often closely linked
with the development of new technologies, discussed in Chapter 5 below,
mce the new machine is simultaneously both simplified and different. That
is true of both the examples given by Johnston and Kitby: the Nigerian dough-
“brake used in breadmaking, and the diesel engine used in India and Pakistan
for lifting water out of wells and canals. The former is constructed from
“reconditioned scrap and used material in place of expensive inputs. The diesel
ngme uses cheaper fuel and has a 1onger llfe and fewer breakdowns 1t goes__ o

aﬁd to: oioke poss:ble the S

to reakdowns, run equlpment faster,"_et
1se of oqmpment through multiple-shift workmg o
the various methods bneﬂy surveyedmthls sectlon—!ocal capltai goods '_
mdustry, unpackagmgthe production process, varying t the scale of production, - -
“the nature of the preduct and rate of capacity: utilisation, process simplifi-
~cation, use -of - older 'andsecond-hand -‘equipment—are " all - considered
..-“avmlablef’ for the varlatlon of technology, one would be bound to. move

ohnswnanﬂl(ﬁby,op cit., pp 111 112
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closer to the neo-classical model in assuming a wide choice of technology.
However, these extensions of the narrower concept of “available range”
require a certain degree of managerial, administrative and technological
maturity, and also a framework for an effective over-all development policy,
such as a basic-needs strategy.

APPROPRIATE TECHNOLOGY, TECHNQLOGICAL
- DEPENDENCE AND THE TECHNOLOGICAL GAP

The idea of “appropriate technology’” sometimes meets with the criticism
that it carries a thinly veiled ‘“‘neo-colonial” implication—an implication
that the existing, modern, efficient technology is not right for the developing
countries, which should be satisfied with something inferior, second-best, less
efficient. This is a serious reaction which merits careful study.

To begin with, one must recognise that there is an element of truth in
this objection. If the situation is such that all technological power is
concentrated in the rich countries, and thai therefore the only efficient
technology developed and existing is the capital-intensive and sophisticated
technology, then it is quite true that the use of this technology is inevitable,
even though it may not be ideally suited to the needs and requu-ements of
developing countries. Its superior efficiency would outweigh its inappropri-
ateness. In that case, it is very proper that all efforts be concentrated on
achieving a transfer of this modern technology under the best possible
- conditions, free of undue restrictions and involving the least possible drain of
.. other resources. That certainly is the situation in certain sectors (for example
b oil refineries or atomic energy mstallatlons) where safety and precision and

T oth_er related product requirements are supreme. But those who advocate
. appropriate technology, while quite ready to admit that such areas exist,
would argue: (a) that this is not the situaiion in all or most sectors of the
economy; and (b) that even where it does exist it is only a second-best solution
N for the devel()pmg_‘ countries. The best solution would, be to develop a

"'use a ttlodem sophlsncated; caplta mtenswe technology, ergo, they must'
E e nch because they use '-thlS partlcular technology ” If the 1dea is;put. m thlS

: counmes are not nch because they use a capltal-mtenswe technology On the L

ontrary, onecould: argue. that. if ‘in"the _early. stages. of ‘their. industrial . -

-revolutions the industrialised countries had tried to use the technology whlch S

they nghtly use today they:would never have become astich as they are: now R

. ;-(although this is an hypothetlcal argument that cannot be: proved one: way i
- orthe other). The industrialised countnes are not nch because they use the
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sophisticated, capital-intensive technology; the line of causation is the other
 way round. They use the capital-intensive technology-—and rightly so—
because they are rich.

The svspicion of appropriate technology is increased when the proposal
akes th; form of suggesting an intcrmediate technology. In fact, the appro-
c.tect nology in a number of important respects, such as capital intensity,
ill be intermediate between the traditional technology now prevailing over
. the activities of most people in developmg countries and the modern, capital-
i intensive technology widely prevailing in the industrialised countries. But
“the idea of “intermediate technology can be misinterpreted as suggesting
. a technology which is intermediate in efficiency between the low efficiency
 of present traditional technologies and the high efficiency of modern tech-
nology. This is not in the mind of those who use the term “intermediate tech-
‘nology”; they rightly emphasise that the intermediate technology they

advocate is in fact the most efficient for the circumstances of most developing
_countries. All the same, it is preferable to speak of “appropriate technology”
rather than “‘intermediate technology™.

The criticisms of appropriate technology may be further allayed by
emphamsmg that it .is .a -transitional policy and not a permanent .policy.
s deve]opm ‘countries succeed in: achlevmg development their factor
roportions.will become more similar to those of the industrialised countries,
_ﬂand the . difference ‘in the technologles appropriate for the two groups of
‘countries will dlmuush and perhaps finally disappear. One can say that the
purpose ‘of those: who' emphasise . that ‘the technology appropriate for
' _vélopmg countries is different from the technology appropriate for rich
dustrialised countries is prec1sely to make their own statement redundant
lopment is successfully achieved by means of appropriate tech-
0 gy, ‘the .need for a different appropnate technology for developing
ountries will graduaJy disappear.
gain, the critics of the concept sometimes argue that it in effect
stabhshes two dlﬁerent standards and w1ll therefore create and perpetuate

m .'of' the OPEC countnes for example, the abundance of forexgn o



w mtroduct:on of cap:tal-mtenswe methods of production would certainly be
" --considered a reasonable strategy. Where small populatlons are combined with
- very large liquid capital assets the factor proportions are in fact highly similar

i str:allsed countnes

ey elopmg countnes dec1de to adopt modem technology Where th:s 1s the
‘case we do not want to see resources drained from poor countries to rich
“countries because of excessive transfer costs or unreasonable restrictions. This
statement is subject 1o two provisos: (a) the use by developmg countries of
: fcapltal-mtenswe technologles should be limited to those cases where it is
necessary and preferable; and (b) the lower cost of such basically inappro-
priate technologles should not lead to their use at the expense of efforts to
more. approprlate_natxonal technology




DET! RM.INANTS OF A COUNTRY'S
ECHNOLOGY MIX

. Having discussed some of the conceptual problems concerning the choice

.of technology and its relation to a basic-needs strategy, we now turn to some

* of the determinants of a country’s technology mix. This will serve as a basis
' for a more systematic discussion of problems and policy conclusions. The

ajor determinants may be listed as follows: 1

: )f-ex:stmg technologles the “technology shelf” irom which technologies

re' selected, transferred and disseminated;

ou _try s ablhty o adapt exrstmg technology to 1ts own special or

hangir g conditions,

cor.ntry 'S capacrty to create natlonal or mdrgenous technology sultable

rand specrﬂcally geared toa country 8 obJectlves and circumstances.

The above three factors represent what one might call the “supply”. side -

hno ogy There are also certain factors on the “demand” side, mcludmg

) the state. of factor prices and other incentives facing decision makers;

: mccme drstnbutron which - determmes the effective market demand
for vatious products and sectors; '

he nature and situation of those who make decisions about technology

pa
ropriate teclmology ‘at th
ploymem Income Dis
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duct, scale of production, motivations of decision makers, and so on. While
the results so far obtained are embodied as far as possible in the subsequent
text, they indicate the dangers and difficulties of generalisation in this field
at the present stage.

EXISTING TECHNOLOGY: THE “TECHNOLOGY SHELF”

A developing country that is weak in indigenous capacity to create
technology, as a resuit of previous coloniai dependence, poverty, small size
or a lack of the necessary skills and experience, will in the short run have to
rely mainly on existing technology. The immediate problem here is that most
existing technology was created by the group of richer, industrialised countries
with a long history of and capacity for creating new technologies.

Many problems arise for the low-income countries as a result of this
imbalance in technological capacity under the present world economic
system—the “old international economic order™. It is difficult to quantify
the imbaiance with any degree of precision since no satisfactory measure-
ments of technological knowledge (nor of technological innovation}) yet exist ;
but, using the amounts spent in the recent past on creating technological
knowledge (so-called R and I expenditures) or the availability of trained
scientists, technologists and other high-level skilled personnel as a guide,
we may conclude that perhaps as much as 98 per cent of the wosld’s modem
technological capacity is concentrated in the industrialised countries (which
include iess than one-third of the world’s population}, leaving only a minute
proportion in the developing countries (with over double the population).
On a per head basis, this amounts to a disproportion-of about 1:100. While
this figure may overestimate the true disproportion since it excludes the
technical know-how that is not created through R and D expenditures, there
is no doubt but that a huge disproportion does exist. The reduction of this dis-
proportion is one of the chief objectives of the Declaration on the Establish-
ment of a New International Economic Order adopted at the Sixth Special

=-resolutlon on development and_mte_rnatlonel economl.c co—operatlon adopted i
i 'at the Seventh Specnal Session in 1975:1 - - S o
B (3 eould be ob]ected that this dlsproportlon does not. matter Why should' &

'developedfm richer and more mdustrlallsed countries? Is it not an advantage -
e able to use existing technology developed at the expense of
ﬁ_other countries rather than to have to develop their- own? Is this niot the
.;hlstom:al advantage en]oyed by latecomers in economic development—that
they are able to catch-up.and often overtake the. pioneers? These are -

1 Re'solntions 201 _(S»Vl) of 1 May 1974 and 3362 -(s-vu) of 16 Sep. 1975.

Session oi the United:Nations General Assembly in:1974 and the related: .

-the developmg countries not use the technology. avaﬂable even though itwas. .

! -'-':legmmate questions and they contam an_lmportant element of truth both’. ®
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analytical and historical. It is true that the technological advances made in
. Great Britain at the start of the industrial revolution rapidly spread to France,
o Germany, Russia, the United States and other countries: the existence of a
technology shelf created by Great Britain was a key factor in their rapid
economic development. This was made possible because the resource endow-
‘ment of these ‘‘second 'wave’’ countries was sufficiently similar to that of the
P neers and because their technical capacity was sufficient (or, as in the
case of Japan purposeﬁtlly created) to enable them to absorb and adapt the
ew technologles and become autonomous centres of technological capacity.
- Even today it is true that selection from the existing technology shelf is
“"'a prime source of progress and development. Many modern technological
“'processes give products that are essential to low-income countries, such as
fertilisers, by methods which may be capital-intensive but which, if used to
raise the productivity of small farmers, will in fact help to create widespread
indirect employment through fertiliser use. In other cases technical progress
is capital-saving, skill-saving or resource-saving instead of, or as well as,
labour-saving; in such cases the modern technology is clearly superior for
developing countries as regards creating employment and reducing poverty
as well as increasing the gross national product. The same is true where the
_:mo_dem technology gives a supenor product without corresponding increases
n _cost. It should by no means be assumed that all modern technoiogy is
' appropnate. Indeed, some of the obstacles to the transfer and proper flow
f existing technology are rightly considered as problems to be resolved for
he sake of accelerated deveiopment.
‘Why, then, are there problems in advising developing countries simply to
ely_on' the industrialised countries to provide effective technologies from
ich thev can benefit? It is important to set out the reasons as a basis for
iicv formulation,

'{1'. ‘The technology developed in the high-income countries is, naturally
enough, a technology developed not only by the richer countries and in the
;'cher countries but also for the richer countries. In other words, it tries to
he problems of the richer countries by methods which are appropriate - - i
_ ; elauve abundance of capital relatwe abundance of oo

”el skllls relame shortage of a number of natural resources, relat:ve:'

é:source sntuatlon. ’_I’hen‘ lmmedlate problem is ‘to mcrease: :
ve employment and the productlon of basnc-needs goods w1thm the,_ _
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foreign exchange also. Under the present world system there is an appropriate
technology, and a dynamic capacity to develop improved technologies, for the
minority of mankind living in the rich and industrialised countries. But
there is no similar technology and capacity for the majority of mankind living
in the developing countries. This gap is one of the main reasons for the lack of
© productive employment, for: ‘unequal ‘income distribution and: poverty, and
for the low level (and often also slow growth) of gross natnonal product..
Alt_hough different analyses and different schools of thought may emphasise .
- different aspects and propose different ways of dealing with this. gap, they
' "would all be agreed on its existence and on the urgency of reducing it in the
future. '

2. Countries which have a low national or indigenous capacity to create
efficient appropriate technology will also experience great difficulties in
making appropriate choices from the existing technology shelf. The selec-
tion, transfer and dissemination of technologies “off the shelf” is, in itself,
an act which requires a national or indigenous technological capacity if it is
to be successfully accomplished. To negotiate with machinery salesmen and
seiect the most economical and advantageous equipment, to examine tenders

- for development  projects, to license or approve project proposals using a- -
- given technology, fo negotlatc cffectlvelv with torelgn investors and multi-. -
‘national enterprises on proposed projects, or to decide on the use of patents——-— '
these are just a few of the acts involved in selecting from existing processes |

T that requu'e a lugh degree of national technological capacity. ;

. Where such capacity is lacking,' the governments and nationals of

o developmg countries can no doubt be advised in these matters by ad hoc .

. expatriate advisers recruited hy themselves or commissioned to assist them .
by international organisations. n negotiating aid projects under bilateral or - -
: -_3mternatlonal auspices, the aid donors may no doubt have a general duty and
~ interest in not negating the objectlve of their aid by persuading or pressuring
“"the aid recipients to adopt mapproprlate technology.? But the fact remains.
that the selection and proper use of technology from the existing shelf
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: 3 The unequal global distribution of technological capacity also creates
_an obvious advantage for those possessing it. Hence, the technological
~* imbalance in the world creates the danger not only that the transfer of tech-
‘nology to developing countries may be inappropriate for the solution of
_.their problems, but also that it may take place on unequal or unfair terms
“:which: place an unduly heavy burden on their resources. This was emphasised
n the resolution on development and international economic co-operation
dopted at the ‘Seventh ‘Special Session of the United Nations General
Assembly.! ‘This programme called for the evolution of an international
code of conduct for the transfer of technology corresponding to the special
“needs of developing countries, and this question was a major item on the
- agenda of the Fourth Session of the United Nations Conference on Trade
o and Development {UNCTAD). A number of instruments used in the transfer
~.~of existing technology from industrialised to deveIOpmg countyies, parti-
" cularly international patents, would equally be in need of revision to make
- existing technology more accessible to and cheaper for developing countries.
"An estimate of the direct or visible foreign exchange cost of technology
~ payments per se (payments for patents, licences, know-how, trademarks,
: management and other technical services) by developing countries indicated
that this may ‘have reached 'US$1,500 million by the end of the 1960s.2 The
mdlrect payments. embodied in the high cost of imported equlpment over-
mtermedlate _goods and transfer pricing are certainly even hlgher than
__n'ect payments._Smce 1968 the rate of growth of the direct payments
alone is estimated at 20 per cent per annum, and this absorbs a rapndly rising
pro| .r_tlon ‘of total export proceeds (or adds a rapldly rising propottion to
ort - 'costs) Together with normal remltted profits these payments go a
long way towards offsettmg new resource transfers to deveiopmg countries,
ving 1 them w:th a rising debt burden«-even :f the higher prices paid for oil
and other essentnai imports are dlsregarded :

4""'I'hese monopohstxc advantages and the resulting high cost of
technology to less developed countries can be reduced by more effective
hoppm around” among the various sellers and sources of a desired

2 UNCT AD Ma]or issties: ansmg from the fransfer. of technology to developmg countnes SR
k' Umted Natlons,_ 1975 Sales No.: E.75.11. D 2) FURI S RO

However shoppmg ar_ound ltself reqmres conmderable resour: : SR
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jmmnarte andiar Ia t?ﬂ‘]'lﬂ
imports and/or low values for exports—

of open or visible payments for technology andm may represen
for developmg comtnes.

5 Whlie the technology 1tself is bzased in the dlrectlon of the factor
: 'proportlons and product attributes appropnate to the 1ndustr1ahsed countries,

_'there is the. addmonal factor that the sources of 1nformat10n about what is

B _avauable and advice on what is smtable are equally biased. It has been pomted ;

“-out that, for example, equlpment salesmen sometimes tend to offer to

_'-_developlng countries the most expensive machinery, which in some cases may
be even more labour-savmg than equipment currently in use in typlcal plants
in the industrialised countries themselves.! Nor is the advice which developing
countries car obtain from consulting engineers or other advisers at their
disposal likely to be free of such biases. This establishes a clear case for
technology-importing countries to endeavour to develop their own copaultlng
and designing—but this again is one aspect of national technological capacity.

The main channels of communication relatmg to available technologies
‘and | of :Tecommendations -for the. adoptlon of a spec1ﬁe technology -are -
multmatlonal enterpnse_ ., machmery salesmen -and consultancy :firms. fromﬁ'%'

advanced countries, ‘engineers trained in mdustrlalzsed countries or through o

. f__-textbooks and instruction based on the exper1ence of mdustnahsed countrles

and 'so on. None of these has a clear interest in sxploring more. appropnate L
1abour~1ntenswe or smal!er-scale technomgves and/or the p0551b111t1es of
savmg capltal through the more intensive use of ex1stmg equlpment ortheuse:

ofolderand posmbly second-hand equ1pment Onthe contrary, there may be a'--' i
clear interest in recommendlng the most expensive eqmpment As with any L

_broad statement; there are. obviguis comphcatlons in real life: for mstance,_
multinational enterprlses may well be interested, in specific cases, in usmg_--.__'_. :

- second- hand equipment from then’ plants in mdustnahsed countries for pro-
: ductlon in developmg couniries, But this will be ‘the exceptlon rather than

seareh far industrial. developmem Repart of the Adv;so?y Commxttee ‘onithe: Applzcatmn af .
Sctence am_i Technolagy 10 Develapmem on IWO aspects af mdusmal growth ;(New York 197‘. o
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- information regarding existing possibilities, and improved methods of
- decision making.
In this connection, the existence of older types of equipment and
-technology, which may be obsolete in the:industrialised countries but which
may in fact be of great benefit to low-mcome ‘countries in the light of their
different present problems and circumstances, should certainly be investi-
gated It may also be possmle to find such beneficial technologies in the
_ history and among the older blueprints of the industrialised countries.?
" This must not be confused with the proposition that the technology which
w.o'uld and should emerge as a result of the strengthening by the developing
- ‘countries of their own national technological capacity is necessarily similar to
“‘the now obsolete technologies formerly used ‘in industrialised countries.
‘On the contrary, one would conclude both from economic analysis and from
- empirical evidence that normally:appropriate technology would be different
“not only from the current technology of industrialised countries but also
‘from any technology used in their previous technological history.
..Development decisions haye to be made every day. Thus, technologies
often have tobe taken from the exrstrng shelf; even when it is realised that they
may be second-best choices, since the technology that is really the most
surtable ‘does not exist and ‘would have to be mdrgenously created. Even if
the: demands of trarmng are disregarded, ‘this would mean a delay of years
owing to. the need to develop prototype. ‘machines, test them and introduce
them mto thc productron process, too! up, and so forth. Thus the only possible
eans of seging resuits within a reasonable time would be to adopt existing
recmmogles ‘Of course, this‘'makes it doubly important that the cheice of
existing. technology is carefully and purposefully made, and based upon the
best possrble information and advice. . '
- ‘However, if the creation of national technologxcal capacity is mdcfrmtely
postponed the existing: technology shelf will tend to become increasingly
remote froin and inappropriate for the needs of developing countries, given
rend;‘_ioff technical progress:in:the industrialised countries.- Moreoyer, ... ...
esource reqmred for the' proper' '_ clectlon and adaptatron Of emstmg (e

data banks and reference servrces

: e Clear evrdence of such a srtuatron is gwen in R M Be!l et al Industrral technology and .' :
.employment ‘opporunity; A study of itechmcal altemanves far can manufacrure in developmg o
untries. (unpubl:shed) S LR AT S Rty
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CAPACITY TO ADAPT EXISTING TECHNOLOGY

The boundary between the *“adaptation™, on the one hand, and the
selection” or "'use: of existing technology, .on the other hand, is not very

" clear. 1 Nor is the boundary between the “adaptation” of existing technology

* “and the “creation” of new technology. Nevertheless, in spite. of boundary
-d:sputes and .even despite the lack of a precise definition, it is useful to
realise that there is a middle ground between the use of existing technology
and the creation of indigenous new technology. The properly adapted use
of existing technology can be a satisfactory compromise, combining the
ready availability of existing technology with its adjustment to local needs and
conditions. In the case of imported capital-intensive technology, adaptation
may consist of adjustment to a smaller scale of production, adjustment of the
quality or nature of the product, adjustment of ancillary processes (such as
packing, transport within the plant) to the lower cost of labour, use of
local maierials, and so on. Generally speaking, adaptation will make the
existing technology more appropnate to the factor endowment of the

-1 -developing country.

- In agriculture it is normally necessary ) aaapt ex1stmg technologles to the
e specxﬁc climatic and soil conditions, or the specific nature of the local product
. and the spccnfic modes of agrlcultura! production. In the case of large-scale
“industry the need for adaptation is less obvious; moreover, there is a danger
“that ‘the. dlsadvantages of a lack of adaptatlon may be concealed, and the
‘pressures to adapt may be reduced by adapting instead the factors making
“ for pro’itablhty (by grantmw tariff protection . or various forms of fiscal .
'. SlleldleS and concessions, permlttmg high prices to be charged, lowermg the
~ cost -of ‘capital ‘and Imported inputs through -overvaluation of domestic
* currency, and so on). Such arrangements reducing the pressure for adjustment
-will at the same time distort the choices from the existing technology shelf
_."and discourage technologlcal innnovation. '
- As already noted in the ada tanon of exnstmg technology speclal impor-

more wndel ‘through the 'adaptatlon of the practices of the Iéés efhcxent umts ;_'
uch differences in efficiency between and within sectors.can sometimes be.
dealt with through-subcontracting relationships where the superior technolo-
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. gical capacity of the parent firm is enlisted in upgrading the efficiency of the
less efficient, usually small-scale, subcontractors.

-‘cAbAcm.- TO_CREATE__ NEW TECHNOLOGY

s herc are numerous arguments for reducing the technoiogical imbalance
in the world today by increasing the share of the developing countries in
“technological innovation. This has been recognised as a world objective,
. and was embodied by the United Nations General Assembly in the pro-
- gramme for a new international economic order which puts the “establish-
- ment, strengthening and development of the scientific and technological infra-
structure of developing countries” first among the objectives in the section
dealing with science and technology.?
- One must, however, make the qualification that it is not true that all
technology created in less developed countries will necessarily and auto-
P matlcally be more appropriate than technology originating in industrialised
The dommance of the mdustnahsed countries’ technology and the

érnal brain drain”, as it has been described.?
E Thls is, of course, in addition to the vnsnble or “external” brain drain 3
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doees not immediately reduce the imbalance of technological capacities in the
world or reduce the technological dependence of the developing countries.
Furthermore, it gives rise to the risk of an incomplete linkage between the
creation of appropriate technology and its application in the actual production
; “:-pmcess in developing ‘countries. ‘At the very least; technology created’in =
. industrialised countries on behalf of developing countries requires a strong

- national coumerpart within the latter for testang, adaptanon, dlssemmatmn
“ " and trammg, It is in that sense complementary to the building up of national
“technological capacity in the developing countries rather than a substitute.
Perhaps the foremost reasons for placing great emphasis on the building
up of national capacity to create appropriate technology in late developing
countries are political. The state of technological dependence is dangerous
and harmful to the late developing countries, permeating all international
relations ranging from trade and consumption patterns to military power.
It is not a natural or desirable condition for the global system and this is
increasingly recognised in the industrialised countries also.
The chief way in which the creation of national capacity to develop new
. .tcchno!og:es wikf affect a country s technology mlx may. be defmed as follows:

o (l) Assummg that the countrys developmcnt poltcy is ﬁrm!y or:ented--'- _
- towards the reduction -of poverty, technology can be directed towards

those goods and services which form part of the basic needs of the
- community. ‘These “approprlate products are Iakely to be different
from the products developed in the rich countries. Where this is the
. case, no process of selection of existing technology, however careful,
- . will serve the poorer countries. -
”(2) The factor ‘endowment of developmg countries requires a technology
“that -is different to a degree ‘which may be beyond the range of the
~ available spectrum. The principle of appropriate technology in any
country must be based on maximising the productivity of the scarcest
factor of production. In mdustnahsed countries this leads toa prmcnple of.
maximising. labour. productmt i
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may be affected by subsequent technological developments; they are
‘uncertain since the objective prevents any simple input-output relation; and
they are intangible since the value of the new technology depends on its
‘adoption in the production process, which in turn depends on a number of
factors ‘beyond the ‘expenditure of resources to create new technologies.
This obviously is a fruitful field for co-operation among developing countries
-:(and if possible also the industrialised countries), specifically including an
-ekchange of information and results as well as national specialisation within an
‘agreed wider framework.
In spite of the distinctions between these three different approaches to
* technology, in some ways the successful assimilation, adaptation and creation
of new technology all have certain requirements in common (such as
_management skills and needs for skilled labour, training, and so on, as well
as institutional and organisational requirements). These are discussed in
Chapters 6 and 7 below.
The three “supply factors” (that is, transfers of existing technology,
. - adaptation and new technology) will be considered in more detail in later parts
-of this study. Now the “demand factors” identified above may be briefly
.cons:dered '

:THE STATE OF FACTOR PRICES AND OTHER
__s'\mvss FACING DECISION MAKERS

‘There is one school of thought which would maintain that there is little
I nothmg wrong with technology. If only, it is thought, the developing
ountries would remove factor price distortions, especially the overvaluation
f unskilled labour in the modern sector and the undervaluation of capital
nd. forelgn exchange, appropriate production techniques would antomati-
aily be selected This is an extreme formulat:on, and not all those Supportlng

lected The oppos:te assumptlo‘ at of -
ropomons with Tittle * “spectrum’”’. Recent research has tended o
nfirm’ that a’ spectrum ‘does in’ fact_exist, although this ‘does not -
ecessarily mean that it is broad enough at its labour-intensive end to
ake the exlstmg technology approprlate for ‘the employment needs of
evelopmg countries, even with factor. prices offermg full mcenuves for
! __..explmtatnon of cap:tal-savmg opportumtles. SR N

"(2) Addmonal technologlcal flexibility ‘in response to f':etor priccs ‘and
de aud factors is provided byf_the po sibilities of quallty dlfferentlals
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w1th1n sectors Furthermore technological ﬂex1b1hty does not only
1mp1y the use of different ‘technologies within a given sector or to produce
a given product,’ ‘but may also be achieved by shifting production from
relatlvely capltal-mteusrve products or sectors to more labour-intensive
' ch shlfts ay also be mduced by an. appropnate '

3) The pnc_ system of developmg countrles is taken mto account by thosei--.

ceina posrtron to decide on the development of technologles 1In‘so far as the .

-f- exlstmg technology is. created in-and for the ‘industrialised countrres,'_-_":-.
“this is obvrously a very doubtful assumptzon Furthermore, as. regards'
‘investments made by multinational enterprises it must be ‘assumed that -

: the techaology created at their head offices and central R and D establish-
“ments is little: mﬂuenced by factor prices in developing countries. The .
assumptlon is, however, much more lrkely to be true for adaptations made -
-within a developmg country or for new technologrcs specifically created '
in and for developmg countries. -

{4) Factor prices are supported rather than negated by other incentives.
~would .be clearly . ineffective to - create _pressures. for appropriate - . .
t chnology through appropnate or shadow prlcmg if at the same time the -
pressu.res were. negated by tarlff protect;on, frscal pohcy, proﬁt guaran
tees, andthehke Pt AT Saay : .

-:__(5)" here 1s no doubt that factor price drstortions (for mstance h1gh wage .
rates in the modern sector) do co-exist with inappropriate” ‘technology, -
ut this does not necessanly prove that drstortlons actually cause inappro-. .
priate technology. The line of causation may run otherwise: Thus the ~~ .
inappropriate: technology in the modern sector, with its prwﬂeged access
to capltal and high labour productmty, may be the cause of the relatrvely i

low cost of capital and the relatlvely high- level of wages in that sector. L
_In this’ case,'it is not the correction of factor prices which is the mdlcated S
3 pohcy, but drrect actron m the fleld of development . pollcy and income -
wh emph sise the. 1mportance of-
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nology are in fact influenced by price and profit celculations. The same
researchers who showed that there is a labour-intensive spectrum in
existing technologies have also been puzzled as to why this end of the
spectrum is neglected in spite of the absence of any apparent obstacles

- ~to profitability. One plausible explanation ! is that decisions on the tech-
_nologies which are included in feamblhty studies or preferred in the final
.. choice may be mﬂuenced by engineers or others who, by their training,
o background and orientation, are inclined to consider the latest or most
- modefn technology, or the one maximising labour productivity, as
inherenily and automatically superior. The case studies have clearly
brought out the importance of such maximising considerations as against
marginalist economic influences. Similarly, multinational enterprises
deciding on technology for investments in developing countries may
prefer capital-intensive technologies which reduce the need for what are,
for them, unfamiliar supervisory skills. The choice of technology for
public projects such as road construction may be influenced by the higher
speed of capital-intensive methods. The more rapidly a job can be
_ finished, the less need there is for supervisory skills, the housing and
 fecding of a large labour force, or to carry budgetary funds over into new.
¥ 'budgetary periods. All such COIISldEI‘atIOIlS reduce the. influence of prices.

: The studies undertaken under the ILO World Employment Programme
not give clear support to those who would put forward the reiative prices
flabour and- capital as the main determinants of technologlcal choice. For
Indla it has been concluded that: “Reasons ‘beyond factor prices’ seem to
€ 1mportant even in market-oriented economies. The Indian experience
ith the river. valley projects suggests that considerations of scale, time,
catlon and productivity considerably reduced technical flexibility.” 2 Case
1_1d1es relatmg to can manufacture in Kenya, the Indian sugar industry, the
Mexican metalworking industry and copper mining in Zaire, Zambia and
hile ? do in general indicate that other more techmnical factors are at least as
‘important as the relative prices of labour and capital.

e case study of can manufacture it was found that the wage ratesat ... . =
ich more: labour mtenswe technologlcs ould. become profltable ?-Would;

re gamst mmumsatxon of: labour cos s'_::f(both in this case’ operatmg'-
favour of the small—scale labour—mtens:ve producers) ‘which are'more.
_ portant than wages or: other pnce factors. Moreover, it was shown thatin - . .
cessing mdustry such as sugar, because of dlt'ferent recovery rates, :the ERTREER

See Pu:kett et al., op cu . L S :
SR ALS ‘Bhalla: “Technologlcal choice in constructlon in two Aman countrles Cl'una and '
Indla in World Development, Mar. 1974, p.73.’ : o

'3 See ILO: Technology .and employmem in industry: A case study appmach edlted by
S ‘Bhalla (Geneva, 1975)
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essential price factor is that of the raw material (sugar cane) rather than capital
and labour. In extracting industries too, the characteristics of the raw material
often determine the appropriate technology. In the Mexican metalworking
industry, on the other hand, capital cost factors such as the cost of factory
- space. in urban. centres:(but :also the size -of the. production ‘batch or.lot)
“were shown to be the governing factors. Elasticities of substitution between
labour and capnal in copper mining in ds,veloplng countries ‘were shown '
“'10 be low (in fact, they were lower than in the United States). '

- The general conclusion is that, while factor prices may be useful in gmdmg
producers to a choice of certain technologies, their importance is often out-
weighed by other factors. Thus, the correction of any distortions in factor
prices does not seem in practice to have quite the importance often attributed
to it by economists. But it must be reiterated that the research results are by no
means unanimous on this.* Sometimes, of course, the price factors may be
present bui inextricably mixed with other effects: for instance, production
on a smaller scale in developing countries often leads to more labour-intensive
methods and at the same time the wage rates in the smaller-scale sector are
usually lower. But it is not easy to disentangle *hese two effects. Those who
-"-i.'_z_'_have made practlcai studles of ‘the’ situation seem to assume that: 1t is the_,.

mduce the more labour-:ntenswe technology _

R O'sum up: itis not open to questlon that the estabhshme'lt ofa sys e:“. of
-}3pr1ces desugned to reflect factor. scarcities, or the use of “*shadow prices™
__project_preparation and evaluation,2 can be a useful and perhaps
. indispensable part of any effective technology policy. Equally clearly, how-
ever, there are a number of inherent limitations in this approach which .
‘prevent it from being acceptable as sufficient in itself—that is, as a substitute
- for more direct technology policies. In fact, the practical case studies would
5-'-_suggest that it is far from_being the major part of total technology policy.

EFFECT OF INCOME DISTRIBUTION

{m:hmques of eeder road constmmon in'Thatland (Geneva, ILO; 1976),'

L: Roads and redistribution : Social'costs and beneﬁts oflabo
: Geneva, 1LO,:1975); ‘and Deepak Lal et al.: Men or.
smdy of labaur—mpual sut m‘umm inroad cm:scrucuon inthe Ph:hppmes (Geneva, ILO 1977)
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- “needs strategy it is clear that products have to be selected for their suitability

. “for low-income consumers and low-inrcome producers. Hence the emphasis

on “appropriate products” as a precondition for “appropriate technology”.

“The empirical case studies have clearly brought out the importance of the
ure. of eproductand of product spec:flcatmn and product quality forboth -

.Where the income dlstrlbutmn i8 unequal and where those at the upner
: e levels are given privileged access to scarce resources, the products in
_and will be similar to those produced in industrialised couvntries and will
therefore tend to have an established, basically capital-intensive technology.
Once the unequal income distribution is firmly established, it is difficult to
shift to more appropriate products since these would lack a sufficiently large
market. In this sense, policies regarding income distribution should logically
precede policies affecting products and technology.

A change in the nature of products towards more appropriate products,
especially by increasing employment, will help to create and support a more
'equal income distribution. This offers possibilities of mutually reinforcing
the field of income dlStl’lbI.Ithﬂ on the one hand, and products and

tural tendency to select modern ‘technologies as. more suitable
‘purposes will diminish, while the scope of decision makers of
units with a natura! tendency towards a more labour-intensive, more
_echnology wnll increase. Govemments will also be induced to sh:ft
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in Iran and Malaysia.! It is not invariably true that products consumed by
the rich are more capital-intensive than those consumed by the poor.
Exceptions range from the demand of the rich for domestic service, hand-
madec clothing, rugs and leather shoes, and so on, to the advantages of plastic
ital-intensive than leather shoes, but also cheaper and more .

‘equal income dlstnbutlon and a Shlft to more. labour—mtensnve products and -
techniques probably remains correct (especially where shifts between the
modern and the informal sectors are involved); but the results of the case
studies present a warning that it is necessary to study specific cases rather than
to rely on general economic tendencies. 2 They also open up new possibilities
for constructive technology policy.
Once a desired target towards more equal income distribution has been
attained and the production mix reflects the necessary transition to more
. appropriate products, the role of technology policy is by no means finished.
Technological improvements will be needed to raise over-all labour pro-
ductivity and make it possible to raise the basic-needs standard. There will
.. still be the need to adapt transferred technology as well as to upgrade existing

_appropriate pr_oducts and more local control and management which goes
- with a more equal income distribution can normally be expected to stimulate
' local innovation and to increase local R and D activities.

NATURE AND SITUATION OF DECISION MAKERS

- The decision makers in matters of technology in developing countries
* represent highly diverse interests and motivations. They include multinational
- enterprises whose main objective is to maximise global profits within the
- whole multmatlonal complex large-scale modern sector national producers

o '-natlonal ‘and small-scale technology. Moreover, the. change towards more .




Datamiininié o_f technology mix

s ﬂler farms or small Droduction units in the informal séctor




,_XISTING TECHNOLOGY SEL-_CTION
__jTRANSFER AND DISSEMINATION

- SELECTION

'Even though the present distribution of the world’s generation of tech-
“nology—as broadly measured by R and D expenditures—may gradually
“become less one-sided, and even though the developing countries will

gradually do more to adapt and upgrade their own technologies, for the fore-
sseeable future the -transfer. of technology from developed countries will

ent ob]ectlves (including the: qmckest possible. reduction. of technological .
ependence) will therefore be a development problem of the highest impor-
ance. The _appropnateness of this major source of technology and its value for -
'velopment will depend on proper selection; proper - condltlons of transfer -

Proper < dlS‘CIﬂ]IlaHOIl within- developmg countries. It is also. 1mportant
o combme the unported technology with: speczf:c dOIIlCSth technology that
as been' developed cither ‘nationally or by those controllmg the - or1g1nal
:ec!mology, and to adapt it to the sPec1al condmons preva:lmg wzthm each

¢main a major soarce of technology for the developmg countries. Its appro-.- .~ B
riateness in the light of a basic-needs strategy and other legitimate develop-
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g larger producer 1 Thls has been a theme of a number of the ILO employment
.strategy missions. The work carried out as part of the World Employment

: ""'“-"'-Programme and elsewhere has shown that the lack of information or aware-

©ness. of alternatwe technologies is a key problem.? In particular, it makes

evelopmg countrles to obtain technology per se. _To_ do o

_ : be ‘no mcentwe to use appmprlate technology The'._ "
','-'_'_-chorce of tech ‘ogy is made by a mult1phc1ty of ‘decision' makers, each of
“whom has’ hlS own objectives and is sub]ect to dlfferent pressures. Multr-_,

" national enterprises will tend to. apply their own technology, as developed by g

their own R and D in their home country; indeed, to gain increased benefit -

~‘from the R and D expendltures already incurred may be one of the incentives
for investing in a developlng country A machinery salesman will wish to
sell his own brand of machmery and has no incentive to discuss other brands.
Engmeers and engmeenng consultants, by their training and background, will
often identify appropriate technology with the maximisation of labour
ivity (which will norma]ly >ad to, hlghly capital-intensive. technology- :

-'-enjoy vutually'

rotectlon or other subsrdles w111 have noi

d' other mcentives may grve mcentwes for the chorce o'f_.'f-_‘=
hnology, even 111 thelr own pubhc mvestment there may'

_centr e Goveruments may also brmg about the selectlon of mapproprlate'= e

technology through a failure—-often due to limited bud erary resources——to
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absence of anything approaching a free and rational choice from this theor-
etical range.
.50 far, the reasons for the widespread failure to select appropriate
B '_-_:technologles have been listed. It must however be emphasised that the criteria
of what constitutes “appropriate” technology can be discussed only in the
light “of ‘a country’s development objectives. The present discussion is
~“conducted on the assumption that the objective is to increase productive
- ;employment within the framework of a basic-needs strategy. In the past,
- other objectives such as an increase in gross national product or the rapid
- “modernisation” of the economy have been predominant. indeed, changes
in development objectives are constantly occurring. Although employment is
.- now recognised to be a major element in a basic-needs strategy, new concerns
. such as environmental factors and the need for oil-saving technologies will
bring about modifications in technological choice. The effect of such changing
objectives and conditions, as well as the difficulties in the way of selecting
. appropriate technologies, is that the actual technology in use will not be
“optimal. There is thus a need for a constant critical examination and diagnosis
of the technology used both in continuing and in new projects. Such studies
_ould ‘be extremely useful for the determination of future policy, for the
essons of the past can serve to suggest ways in which existing technologles
may. be adapted The ILO comprehensive employment strategy missions did
not concentrate exclusively on technology, and in any case the length of time
;equxred__for_mtenswe studies of the kind envisaged would be much greater
«'than the duration of any external mission. These studies should be conducted
by national governments, but it would be natural for the United Nations to
Q.ﬁg;r'as_sis_t_ance in their preparation, execution, interpretation, dissemination
and follow-up. Such studies would appear to be the most natural link between
past experience and the formulation of better policies in the future.
-+ The assessment of the technology used in a country calls for much more
than a simple assessment of capital intensity. Many other factors have to be

sﬁuat;ons workmg capltaI for raw materlals orother inputs is very 1mportant P

_'llabour-mtenswe techaologles do in fact, often have 2 h]gher ratio of workmg -
“capital to fixed capital, as well as posmble lower rates of utilisation, Thus a

= of caplta.l mtens1ty o
- A comparlson of two technologles by cap1ta1 mtensny must also take 1nt0 -

nto _account “An apparent]y hxghly capltal-mtenswe or mechanised .o
technology._may in fact. be'less capltal-mtenswe than an’ apparently labour-: .

sive one jifthe. machmcry is used mtenswely Moreover, the amount.of . =
fixed c_apltal or; machmery, ‘on 'which those’ dlscussmg thelnature and choice | -
of technology. often’ concentrate; is 'only ‘one aspect ‘of capital: in most ~. -

..and it is frequently found that the apparcntly less. capltal-mtenswe ormore -

B .detalled assessment may reverse the claSSlflcatzon of technologles oy degree Rt

1 See Ama tya Sen: Employmem rechnology and. development (Oxford Clarendon Press, L
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resources, training and education, entrepreneurship and scarce management
resources, as well as the resources currently used in the prOduCtlon process
“% ‘under different technologies. Furthermore, when ‘measuring the volume of =
:-_employment created by different. technologies, one must also take. account -

v -of the 1mportance of mdlrect employment -which: economic analy51s has shown' ;

to be. often a high: multlple of direct employment Such indirect employment
- may arise from backward linkages with sources of supply, forward linkages =
towards processing and distribution, multlpher links through the expenditure
'of incomes created in-the production process, and possibly foreign exchange
multipliers arising from the differential contribution of different technologies
to the balance of payments. It is perfectly possible that, when two technologies
are compared, the one which is more labour-intensive in the sense of pro-
viding more direct employment will in fact turn out to be less labour-intensive
when the indirect effects are taken into account. The indirect and wider effects
of different technologies may be quite different. They need to be taken into
..account in the policy studies proposed above.. :
s The actual criteria which should ‘govern the: selectlon of technology must L

: _‘_-dlfferent levels of oevelopment Hence, desirable criteria can be listed only
1n'a very general ‘way and with the reservation that governments may well
: attrlbute different weights to the various elements in this list. For the purposes
7 of formulatmg an'effective technology pohcy it might be found useful foreach
-:-.country to make its'own list explicit, and even attach some broad quantitatlve

‘evidence -of the ILO comprehens:ve employment strategy missions, case .
tudies ‘and monographs, such a list of criteria would normally -include:
a) high employment poienual mcludmg indirect employment through back-
‘ward lmkages with national suppliers and forward linkages with national pro-
Cessors, dlstrlbutors and users; (b) hlgb product1v1ty per umt of capltal and

:  hig

: _ 'o'r countrles acceptmg and pracnsmg a bas1e needs strategy,'i
‘ three obwous addltlons:to thls tentatlve hst wﬁl be ( i) products whlch meet'_'-. :

dlffer for: countries w1th dlfferent endowments dlfferent objectives ‘and -~

~'weight: to"the various criteria. Based on both economic analysis :and ‘the
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incomes for the poorer sections of the popu lati or of incomes which can
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be channelled towards the poorer sectnons and (k) technologies which are
suitable for production in poorer areas or regions. The application of such
_criteria is greatly facilitated when an industrial process is subdivided into its
'various operations and when the criteria are applied separately to each
.:stage——another aspect of “‘unpackaging”.

. These criteria relate to the objective of maximising productive employ-
" ment within the context of a basic-needs strategy. Governments will wish to

- add other criteria derived from other specific policy objectives.

- Governments can affect the selection of technology through a wide
variety of instruments (for example, their own selection of technology for
projects in the public sector; their influence on the decisions of private
~investors through fiscal, credit, price, wage arnd other policies and incentives

' $0 as to encourage or discourage the adoption of certain technologies; the
nature of public infiastructure (which can have considerable influence on
the technology adopted in the private sector); their policies regarding import
substitution and export promotion; and the operation of foreign exchange
controls, llcensmg and .permit systems). Governments can also provide
. direct advisory services which would draw the attention of private managers
and producers to- technologies that are considered more appropriate to
developmf-nt needs than those introduced by machinery salesmen, foreign
nvesiors or other current sources. Such services may be particularly valuable
o smaller and informal sector producers.
~One factor which has tended to be neglected in the past is what may be
called the *‘politico-structural™ factor. As has been seen, the criteria used
ot selecting technology, and hence the resulting technologies, vary widely
accordmg to whether the decision maker is a government, a multinational
nierprise, a large-scale national enterprise, a small-scale national enterprise,
a producer in the informal sector, a large farmer, a small farmer, and so on.
The motivation of each of these decision makers is qunte different from that

through lmports by ncher sectmns of the populatlon or expamate res:dents) o
*.is equally |mp0rtant for technologlcal choice. Govemments may reasonably
those hanges i taste ‘which: have both;. SR




harmful and desirable aspects. In many cases it may be possible to satisfy the
demand for “modern’™ goods without having recourse to “modern” tech-
nology, which will often be inappropriate for the developing countries,
n-other cases a government:may wish to:reduce or modity the demand for.
dern” goods and try to control advertising ‘and.other . means of creating -
-_'new 1aste patierns, | In the non-ml—pmdncmg developing countries the need
40 save foresgn exchange and to turn to energy-saving forms of producnon_ s

s astrong incentive for the modification of consumption patterns {as well -
oS fm' the adaptation and modification of technology). There is a comple-

- mentary relationship in ‘that technologies. which ‘are import-saving “and
energy-saving will often (although not invariably) also be those which are
mare appwpnate for and preferable under a basic-needs strategy. Here,
however, concrete case studies are needed, similar to those already under-
taken regarding other aspects of technology.

The same is true of the relationship between the selection of appropriate
technology and the increased emphasis on the export of processed and
manufactured goods. In the attempts now being made under UNCTAD

“auspices o give the developing countries’ exports of these goods easier

access (o the markets of the industrialised countries, some thought must also

‘considerations of technology and hence of employment. Here

_'-a&me are waﬂnus factors working in opposite directions, The fact that the

'mmpamme ad\.amage of the developing countries.in. international trade -

ies in tabour-intensive industries and operauons w1ll naturally tend to
mphasm Labour. intensity. A factor working in the same direction would
 tie greater competitive pressure.in world ‘markets which would ;induce -
producers to search actively for cost-saving technologies (and also to adapt _
- existing tmhmo&ﬂgws more actively). In the opposite direction, there is the
fact shat: Eargef-scaie firms have an advantage in entering export markets
“because it is easier for them to establish the necessary marketing contacts, -
'ait: matiwa mseamh and - guaramtee the: m:ady supply and ‘quality of their
inational 1512 ith their I ill
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- peshaps more important to inquire what govern.jents can do to strengthen
the factors favourable to the development .. appropriate technology in
connection with the expansion of exporis. For example, anything that can
be done to enable small-scale prod-.Jers to participate in exports, perhaps
on 3 co-operative basis, would be helpful in this direction. In any case, the
dditional foreign exchange receipts resulting from a successful expansion
_ of exports would make it easier for developing countries to acquire technology
" per se, rather thun having to accept it as part of a package with investment,
- supplies of machinery on a loan basis, or management services. If export

carnings freely available to developing countries replace tied aid, this should

pro tanto increase the freedom of developing countries to obtain appropriate
" technology.

TIED AID

Tied aid has a clear disincentive effect on the selection of appropriate
technology. It puts a premium for the developing countries on minimising
local employment, the use of local materials and other local cost items (which
: _nmt attract aid) and maximising the use of imported equipment (which
does attract aid). Thus ‘ied aid not only reduces the freedom of the recipient
choose the most suital le equipment available in various countries, but even
more fundamentally it ma distort the aided project in the direction of greater
capital intensity. In addition, with the resources in developing countries to
ranuls ¢ and develop projects being limited, tied aid will divert these scarce
resources towards the formulation of more capital-intensive projects which
ttrace aid, and away from labour-intensive projects which do not. There
doub that tied atd is inherently antagonistic to appropriate technology.
nors lave very little to lose if they untie their aid by multilateral agreement
'm {evm &wmﬂ put it oft a programme or budgetary hasus The developing
dditiona

_here. .émszmg g :_mpment 13 tdle for Iack of

e i wwmm‘w _dewe&rp_vwm". _in The Ecanomic Joumal.
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“foreign exchange to import raw materials, spare parts or maintenance equip-

ment, it is highly likely that aid with recurrent costs would be more useful

than aid for new projects. Those concerned with selection of appropriate
technolo y in developing countries would certainly wish the OECD Develop-. .
tance Committee to move towards multilateral hberahsatron ofaid -
s in such matters as tied aid, the fmanc.mg ‘of local ‘and- recurrent
‘expenses and greater cmpha51s upon programme and budgetary aid. -
s IE tied aid is given it would be far better if it were tied to the development_. -
wof nanonal scientific and technologmal capacrty msrde developmg countries -
-:Hll'ougﬂ buppllf:b U.l Eqﬁipmeﬁt o1 ldDUId[U[le, I.CLH[HLCU dbblbldl’lbﬂ cxpcrlb,
- the provision of libraries and technical reference services, essential R and
‘D work in the donor countries’ own laboratories, arranging visits of scientists
and technologists, training facthtres, services to developing country institu-
tions through “twinning” arrangements (i.e. establishing a close link with
intensive exchange of know-how and personnel between two specific
institutions in an industrialised and a developing country respectively), and
so forth. This form of tied aid—-—-tied to the building up of the capacity

._lmportance _.._f_good pro;ect preparatlon for’ buﬂdmg prolect preparatlon'_-'-_.'_--'_.
.:capacttles among planners and technicians, for glvmg an incentive for keeping -~
-proper time schedules and quallty standards in the ‘construction of capital =
_projects, and so on. However, all these.advantages could perhaps be achieved
‘by.te l_mrcal assistance and arrangements other than tied aid. In any case, ail =
hese qualltles are needed as much for non- arded as: for aided pr0]ects, and "
"there is a risk that the concentratron of eﬁorts on the alded pm]ects is at the o
.expense of. the non-alded :
. A concrete case study of feeder road COIlStI'llCthIl in Thzulrcmd1 showed :
hat the blas in the drrectron of mcreased caprtal intensity imparted by tied
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TRANSFER PROBLEMS

Both the definition and the statistical measurements of the transfer of
.. technology (and hence also the measurement of the cost and benefit of
~“transfers) are made difficult by the fact that the transfer of technology takes
2 many dlfferent forms. The transfer of technology per se (of designs, use of
. patents, blueprints, technical literature, technical advice) is but a relatively
-~ small part compared with other forms of transfer in which technology is
-+ combined (in a package) with other things in which it is embodied. The
purchase.of any machine, fertiliser, truck, indeed any commodity, not only
embodies the technology by which it has been produced, but also requires a
technology of application, use, maintenance, and so on. Although usually
. one does not stretch the term “transfer of technology” to cover the sale of,
" say, a motor car, there is good reason for the emphasis given by some analysts
to the fact that the import even of consumption goods which embody the result
.. of acertain technology requires a whole set of other complementary facilities,
* which in turn will determine the local technology. This is clear in the case of
motor cars which require a network of roads of a certain standard, petrol
f'llmg stations, garages for repair and maintenance, and the like. In other
cases, the impact of the embodied transfer may be Jess visible and more subtle
but present all the same. .
“.Itis, however, true that the technology embodled in the motor car does not
afiect the developmg country importing it in the same way as if the motor car
had been domestlcally produced. Whether the motor car has been produced in
a relat:vely more capital-intensive or labour—mtenswe way does not affect
jthe 1mpact ‘which the motor car has on the economy of the importing country.
The'income and other economic and social effects of the technology used in
the producuon of the car are felt in the country where the motor car is made,
not-in the importing country. This also applies to the learning and trammg
effects. There is therefore some good reason to exclude the transfer of motor
cars. from a definition of transfer of technology. On the other hand, with

Evéns so itis worth empha51sm g that the difference between a machme and .

'quectionable to exclude the motor car on the- grounds that: 1t is “consumptmn

censamption can "be - an mdlspensable part of- technology policy. -This is
“indeed recogmsed in'the Report of the Director-General to the ILO. World -
; :Employment Conference A basxc-needs strategy IS a form of control of
' "the technology of consumptlon among other thmgs o - :

'I_I.-.O‘:_ :-Employme_m_,_gro}-.r_t]'_t_and' bnsic r_:eeds_. - o_p,. (_:l_t. L

nes the impact on the technology of the. ‘importing country issodirect ..
and ob_v;ous that the technology embodxed in" the machine ‘is’ by general
ement 1nciuded inthe concept: and analysrs of transfer. of technology S

motor car is @ difference more of: degree than of kind.. In partlcular it is. o

"whereas the machmes are “productlon” There isa technology of consump- : ..
tion ‘as well as'a technology of product1on Control of: the technology of S
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- '_Ecbn_o_rnic aspects
. Among the most important packages which contain technology as an
element of transfer are those which take the form ofa complete “turn~key”

| from. an industria rsed country -(often' a multmatlonéll enterprlse 1)as.a
h or subsrdrary, or it may: be operated by.a local agency under hcensmg o

i -agreements. In these cases the local powers of adaptatlon are also limited—

“wunless, of coursc, such local powcrs are exerc1sed by the government of the

deve[opmg country- as part ‘of - the. condltlons for admlttmg the : forelgn
‘investment or approvmg ‘the hcensmg agreement. Payments for transferred
' technology are contained in the accounts of commermally oriented enterprises
with ‘a tax and ownershrp ‘base in other countries, and this makes the
assessment of the cost of transfer of technology an immensely difficult task,
For this and many other reasons the developing countries feel that it

uses and 10 bcnefrt from the lea' ' mg and tralmng process :

adaptmg technology However as has been pomted out__'_'
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reached, payments by developing countries in various forms, both open and
concealed, for technology transfer will continue to be a heavy, and probably
increasing, burden.

..Some of the fees received from deveiopmg countries through patent and
;llcensmg arrangemems as well as some of the profits of multinational enter-
prises derived from developing countries, serve to strengthen and expand
-+ R-and D activities in the industrialised countries, and so help to perpetuate
* the global technological imbalance. In order to achieve 2 more even spread
- of national techaniogical capacity, any resources released by changes in the
terms of transfer negotiated by developing countries could be channelled
~ into indigenous R and D.

One problem is that the international transfer of technology is almost
entirely dominated by large companies with considerable R and D establish-
ments. However, the technology which would often be particularly useful
to the developiag countries is that developed by medium- and small-scale
‘enterprises in  industrialised countries. This potential remains largely

untapped. Such enterprises might be ready to share their technology with
eveloping countries and to impose fewer restrictions, since they are less
¥ _cemed with world-wide operations and international feedback effects.
Here is another promising area for future international action.

“There is also an internal transfer problem within developmg countries,
«in ‘that there exists a wide range of technologies of varying productivity,
‘even among smaller enterprises which are not inhibited from sharing their
hnology by any restrictive conditions under the terms on which it was
quired. The task of making such technologies available could be taken on
y..the -national research and technological institutions of developing
countries, especially those which are technologically more advanced and
h ve a large number and variety of industrial enterprises.

hy "ﬂ per cent per annum _




' modern technology may take the form of longer hours of work, increased

" fatigue, job alienation, mental stress, environmental pollutmn and an

increased risk of occupational hazards and accidents. Not enough is yet
known about the constramts that recent technolugtcal advances, mcludlng

i lime methads associated with the mov:ng conveyor belt in use in most manu-. '
_facturmg industries in the industrialised ‘countries. ‘Such methods may not |
‘be very conducive to worker flexibility in controllmg work pace. Experiments
‘have been carned out in breaking up long convevor belts into shorter
sub-assemblies and product-oriented work groups, each responsible for a
series of tasks. This reorganisation of work and production tends to reduce
the monotony of mass production. Such methods can be adapted to the
particular cultural patterns and skills of the developing countries.

New methods and new patterns of organisation of work can create psycho-
logical problems of adjustment for workers who may not have been exposed to

the industrial envu'onment that is Mecessary. for the proper implementation

_ mcs. lnformauon is :bemg collected on the extent ‘to which: lmported ;
_lechnolugy and fonns of work orgamsatlon have _affected condltlons of work
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ijgeneratmg employment. However, machines without proper guards can be
satisfactorily equipped at no great expense. Guidelines for ergonomic speci-
fications in connection with the importation of modern technical equipment
and mstallatrons can also be drawn up. In the early 1960s very few countries
ad any legislation requiring machinery manufacturers and vendors to put
nly properly guarded machinery on the market. It was for this reason that
n 1963 the ILO adopted international labour Convention No. 119 concerning
‘the. guardmg of machinery. Although this Convention has now been ratified
‘by over 30 countries, very few of these are exporters of machinery; its
effectiveness is consequently limited.?

" Again, advanced technology such as continuous flow equipment yields a
'l_:igher return when it is operated round the clock; yet its use entails night
- work, which may disrupt family and social life. 2 In some societies and cultures,
“workers are quite opposed to the idea of night shifts and overtime. Even when
- such constraints do not occur, it may be necessary to minimise the disruptive
-mﬂuences of night work and of fatigue due to overtime.

o Although the two issues of the cost of technology transfer and the selection
f appropriate teclmoiogy are dealt with separately here, they are in fact inter-
elated. To lower the cost of the transfer of inappropriate technology would
of :doubtful benefit to developing countries if as a result such transfers
1crease. The questron of selection becomes even more important with any
_gress that may be made in increasing access to existing technology. The
r 10 both problems is to strengthen the screening and negotiating
city 'o_f__c_:_leve_lo_pmg countries. .

In addumn to the problem of whether or not appropnate technologies
allable for transfer, and whether the eondmons of trarisfer are reason-
¢ er— '__d how--—the knowl- .
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sector producers, consultants, and so on. The nature, scope and level of
information needed by these various recipients differs greatly, as does their
capacity to absorb and use information. Equally varied are the sources of
information, partly abroad and partly domestic, again including government
. agencies, : enterpnses, financial and development -institutions, R and D .
“ institutions, consultants, publishers ‘of technical literature, selIers of equip- -
‘ment, and so on. To establish a comprehensive mechanism that can cover such - o
heterogeneous sources and users, and provide information which can be made
operationally useful at such different levels, is obviously a very. difficult task.

It seems clear that the setting up of a comprehensive system must be
approached in stages. The various sources and users must be individually
studied and approached as to their willingness and ability to supply and use
information. There is even a second-degree problem in communicating with
potential sources and users of information about the existence of an informa-
tion system and of its potential value. The use of information may also require
special training; perhaps even suppliers of information would also need
training. But in spite of the formidable nature of the task, the potential value
of such a system requires much greater activity in this field, including

. international action,"It is particularly important to remedy the neglect of =
- the tradltlonal informal and - small-scale sectors in existing information
- systems. This has been recogmsed in United Nations General Assembly - .
_ rcsoluttou 3507 (XXX) concerning institutional arrangements in the field
.. of the transfer of ‘technology, and the subsequent report of the Inter-Aaency
" Task Force on Information Exchange and the Transfer of Technology,
- discussed in the final section of this chapter.
.. . The type of information needed extends beyond technical specifications
~and blueprints to essential economic data regarding cost of investment,
- maintenance cost, running cost, availability of needed raw materials and spare
- :parts, cost effects of variation in scale of production and quality of production,
skill and training requirements and requirements for supporting services.
There is clearly a limit as to how much of all this should be covered by a
technology commumcatnons system, and how.much should be ::_lcft to Vthe

among develo mg countnes It would se m'that in splte of the hngh cost o
. the benefiticost ratio of such ‘a scheme would be qulte high, c0n31der1ng the
co_stly deviations from appropriate technolo" ;Wthh now occur both for lack
" of information and asa esult of sales pressures from commercnally oriented
: _--,sources '
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“but on this question there is room for d1spute. In view of the tremendous
economic and social cost of inappropriate technology to the community as a
whole, it could weli be argued that such a service should be free so as not to
discourage ‘any.potential users. On the other hand, one wants to discourage
‘the frivolous use of a service the resources of which are likely to be strained.

.Perhaps the solutlon is to make a charge where information provided by the
service has been used with demonstrable private benefits to the user.

- However, this introduces a somewhat arbitrary element into the assessment
" of fees. The best solution might be to cover the cost by a general charge on
. industry as a whoie.

. At present, some of the needed services are rendered on a private basis by
- .consultants specialising in the technical problems of a specific industry.
Where the consultant is unbiased and competent he obviously performs a
valuable service. There is no reason why a more general information service
should not use or even incorporate such valuable sources of information.
~ An experienced consultant would also be a valuable source of information
about the needs of local industry. Similarly, where an industrial extension
‘service exists the extension officers could well act as *he agents of the infor-
tion service, and form ‘a valuable link with local industry. This could be

articularly useful for the small-scale and informal sector.

-_to the full, and can be a valuable source of information for any
communications system. However, there are sertous problems and limita-
ns. The patent system as a whole, with its uncertain impact on developmg
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- woald often sttll have to be obtained by transfer of technology, and might
S only be avallable in a direct investment package. In the circumstances, patents

' mainly serve such. functtons as deterring smaller innovators with threats of
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'-'i'fpatented knowledge (Japan is ‘often quoted as an historical example) can

'--':_.-,make very.valuable use of patent information. Such countries would also have'
- 'the capacity to’ develop a loca} process or product which is. Just outside the

: "_scope of the patented process or product, thus avoiding legal comphcatlons S
" This may ‘apply- to some of the technologlcally more advanced developmg
-countries ‘today. . o
The role of the patent system in the transfer of technology must of course
be dlstmgutshed from its role in encouragmg local innovation in developlng
countrles Protectlon by atents ‘may be very. valuable for this latter purpos
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Existing technology: selection, transfer and dissemination

Channeis of transfer

G The mult1p11c1ty of. sources and users of transferred technology has already
_been noted. There is an ‘equal multiplicity of channels of transfer.* In fact,
-a-good deal of technological transfer takes place in an informal way outside
Cany institutional arrangements. This is especially true of the exchange of
-information between a parent company and its branches and subsidiaries,
-between larger firms and smaller firms acting as their subcontractors, between
“firms tied by linkages of supply and processing, and so on. This is paralleled
-'in the development of new technology, much of which takes place outside
the R and D system, or any other institutional system, as a result of spon-
‘taneous innovation at the workshop level in the form of learning, experience
-+and the development of new skills. Machine suppliers also provide technology
and information to their customers, often at no cost: but this is clearly a case
~'of aid tied to the use of a particular machine or set of machines which may not
represent the most-appropriate available technology .

must : 50 be remembered that. technology is embodied not only in
machmes ‘but: also m people Skilled persons leaving one enterprise and
moving to another carry with them the technical knowledge and information
hey’ have gamed in their-old jobs. The * mteractlon of people attending
meetings, seminars - and training courses” has been emphasised.® Such
nibodied” " transfer ‘is often perverse-——that is, it moves in a direction
opposzte to the one in which technological transfer is conventionally assumed
perate. jW1th the “‘brain drain”, ‘there is a flow of technology from
;'-de'velopmg to developed countries (and the same is true when the subs1d1dry
or branch of a multinational enterprise passes back its technical experience
_toihe head office). Similarly, when craftsmen or skilled informal sector pro-
ducers obtam posts in larger modern sector fu'ms, there is an emb0d1ed flow

LA full list of such channels in prmted and non—prmted forms is given | m the Repor! of the e
Expert Group on Information Exchange and Transfer.of Technology-(Vienna; 12-16 Apr.-1976) .
' (\Iew York, United Nations Office for Science and Technology ; doc, IAFTIS/XG. 111), para. 17.

OfUNDP Polmes and programmes of actwn fo encourage the use. of technalogtes appro- n -




Technologies for basic needs

Institutions involved in the transfer and dissemination of technology
include applied or industrial research institutes. The coverage, size, resources
.ana effectiveness .of these vary widely. Ideally, the range of-services they:

* . .offer should include ‘a team of -experts and the ¢capacity to_ test technical

;'.knowledge, i 'cludmg the-capacity 1o set up: pllot plants, ‘before it-is trans- -
i ferred ‘Their channels of transfer would include a technical reference llbrary
“in ‘their ﬁeld g,ournals and bulletins available to interested producers, the. :

' 'orgamsatlon of exhlbltlons meetings, seminars, and so forth. Many research
institutions lack the resources for such a comprehensive and effective service.
The strengthening of such institutions would clearly be an important part of
any policy designed to increase the technological capacity of developing
countries. The absence of suitable national infrastructure has been singied
out as the “main reason” for lack of information.?

As well as research institutions, the scientific and technological depart-
ments of universities in developing countries, together with polytechnics and
technical colleges, could serve as media for the transfer of technology.

1.2 Valuable feedbacks for their own major tasks of trarnmg and research might .
‘well result if the mstltunons of hlgher learmng were to play a greater role in B
- the transfer of technology S
Sy :'Apart from lack of resources, there mav be other obstacles of a broader :
‘nature to the free and effective flow. of technical information to those who
- needitin developmg countries. The tradition of free exchange of information
y :_may be lackmg The relat:onshrp between government agencies. and decision
,_makers in the private sector may be’ one of mutual suspicion rather than of.
trust, confidence and co-operatron The ‘'same may be true of relatronshlps

Wxthm the government and the private sector. As far as relationships within® -

the govermnent sector are concerned, a recent meeting of experts from Asian

“labour ‘ministries suggested that. ‘governments should establish a national
b -orgamsat:on charged  with promotmg the use of appropriate technoiogy
the decision-making apparatus of the public sector. Thi
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the significan. factors affecting the transfer of technology in the Republic
of Korea to local industrial clients for whom the Institute undertook research
. under contract, This brought to light the following three key factors: (a) the

technical soundness ot success of the solution or advice; fb) the degree of
support by top and muddic management; and (c) the effectiveness of com-
“munication. * Of these three most important factors, the first refers to the
- quality and resources of the source of supply of information, the second to the
. attitude and co-operation of the recipient of the information, and the third

_to the nature of the communication system established between them.

Other important factors were the availability of qualified technical
personnel {in many developing countries this will be more of a problem than
in the Republic of Korea), the degree of complexity of the technology, and the
marketing ability of the user. These factors refer more to the ability of the user
to adopt appropriate technology when it is made known to him, rather than
to the effectiveness of the communication system.

There seems no doubt that in nearly all developing countries there is a
‘wide gap between the potential functions of a communication system as
described above and what is in fact available. The task of bringing available
echnology to ihe attention of, in particular, the medium- and small-scale pro-
ducers is greatly neglected in national technology policy; and even where its
mnmcc is recognised, the resources and skills required are not available.
Yhere is scope here for intensified national and supporting international
action where the benefits, in terms of the promotion of development and the
satisfaction of basic needs, could be very high. The same applies to the
ustrial extension service. of which the potential role in a communication
system deserves strong emphasis.

. Apart from the problem of the over-all insufficiency of information on
hnologies, there is the additional matter of unequal access to

whasew imformation there is. Scientists and technologists are often well
wnal or wmmemat

et Tramster of T "mwmdmmm
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&j&hﬁnmbﬁ @ ghokiatie amd useriticsl teanglor ﬁf technolooy  from
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: ﬂm&* e mw&ﬂ&eﬁm R‘mﬂﬂd 1o he a! least some whwh are cap:tal-eavmgf -
- F ge imponant and appropriate for developing countries for other reasons.
This would represent a vastly greater reservoir of pmennally useful
infiormation than the minute amount of techaical research in industrialised
countrics that is undertaken specifically for the benefit of developing coun-
tries. * But whether the information potentially useful to developing couvatries
artses from work undertaken specifically on their behalf or not, in either case
there is the important problem ol the “communications gap” which has to E
be resolved. |
For the time being, only the technical information services of the major
industrislised countrics, of an intermational centre, would be capablie of
surveving existing and new technologies systematically and on a continuing
basis, with a view to communicating to developing countrics any technologies
which scem 10 be valuable for them, An internationally agreed elfort in this
dir , perhaps with an agmed division of labour among the industrialised
. with international support, would be an action well worth con-

ATEONAL. CO-OPERATION IN
R OF TECHNOLOGY

w s fairly rapid expansion of regional co-operation in developing
: mﬁm@a‘m with 4 view (o amwvmg the “unpackaging™ of technology and the
of transfer pricing, and in other ways to obtain better terms in
e with technology that is “packaged” with direct investment, and
& mm the !mrgammg p@setm of the developmg eounmes

% f----tm ion, & - .
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fﬁ} creation of small, specialised data-collection aad analysis units to pro-
vide both {8} information on existing technology-transfer contracts and
.. Yheir terms, and op nutional regulatory systems, and (i} analysis directed
Sy udmm@mg sirengths and weaknesses of existing contracis and insti-
L mtwm, und possible directions and procedures for national action;
) provision of more cffective technical assistance to countries seeking to
- develop institutional frameworks, train the personnel to man them and
carry out important negotiations ; this function might be combined with
data collection and analysis or undertaken regionally by pooling national
respurces, as i the operations of the Andean Pact Secretariat,
fc) joint purchase of technology-use rights for several firms in several devel-
oping countries (cither on a cost-sharing basis or by a single initial
purchase followed by sublicensing); this might reduce transfer costs
significantly in some cases.
L fdi revision of the national and international patent system to make it more
_responsive to the needs of developing countries and to the attainment
of the zims and objectives of a basic-needs strategy.
A mxmber of information systems and services already exist within the
: ations and could form the basis of a more integrated international
ﬁﬂwm‘k Such elements include the UNIDO Clearing House for Industrial
vices, the tmm FAQ agmm!wml information services, the ILO Inte-

ﬁewm operated by the International Atom:c Enerpy Agency and the
Nﬁm Enmnment Programme (International Referral Service).
: s General Assembly has supported the development of
- cal information bank and the establishment of tech-
mﬁw wum This is an area where many initiatives are now taken
' sl reginanal and mtematmual levei, and in the mterest of efﬁctent
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in mutual co-operation make available their own information bases and
information handling capabilities as appropriate”.! Its report emphasises
that “the bulk of the traditional sector, especially the urban and the rural

' : rved because of the lack of: methods for the

_”also needed for propnctarv technology 3 As for the Spe(:Iflc Umted Natxons -
'programmes and services, the need for compatlblhty between the various
systems and for the harmonisation of programmes is stressed, as well as the
need to help to improve capacity for technological information handling at
the national and regional levels.* The latter task can be greatly facilitated if
clearly defined national focal points are designated in all the developing
countries. This is clearly an area now ripe for constructive internationat
action.
One of the main purposes of the proposed international network would be

to remove the barriers to the dissemination of information on technological

. alternatives. The Integrated Scientific Information Service developed by the

. ILO—a computerised documentation system—could make a useful contribu-
‘tion to the over-all network The World Employment Conference did indeed

“call 1 upon the ILO to- “strengthen its activitiesin the field of the. collection’

- and dissemination of information on appropriate technologies”.¢ A beginning

- -has already been made in developing inventories of alternative technolog1es

technical memoranda on technolo giesin civil construction are at present being

: pxepared jomtly by the ILO and the World Bank, and a proposal has been

ade for the “preparation of similar ‘memoranda 'in - collaboration with

DO, on products and mdustnes that are important to a basic-needs

_strategy

Social Council : Science and technology : The establishment




“ADAPTATION AND UPGRADING

Adaptation is an intermediate technology in the special sense that it is
‘intermediate between copying or repeating the existing technologies (whether
transferred from industrialised countries or already available in the country)
nd using a different, autonomously developed technology. It is a mixture of
'_x1stmg technology and new or existing scientific knowledge apphed to_the
modification - of avallable technology in the light -of local circumstances, .
A_daptatlon is hecessary or desirable in many dimensions: nature and quahty i
f product, capital intensity, “intensity with régard to other factors -in
he light: of -their relative scarcity and abundance, scale of production, and
0. on. To take the first example (nature and: quality of product): for devel-
ping’ countries followmg a basic-needs strategy, productton for the national
marketrequires end products made . to. lower, or .at any rate different,
pec1ﬁcat1ons w1th sunpler packaging, fewer models, fewer model changes
and fewer : unnecessary charactenst:cs generally, the end product will perhaps
Z_jlonger—lastmg, require - less - maintenance, -and ‘so “on. Corresponding
hanges are indicated in the raw materials, components and capital goods
equired;. although the d1rect1on of change Is not 0 clearly marked as m the
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upgrading of existing technology form the bulk of the national technological
. contribution in many developing countries.

Special attention in upgrading deserves to be given to the traditional and
-informal sectors. The:techr:ology used in this sector is ‘‘appropriate”in the
“_sense that it. has been developed - for- the specific markets and needs of the
_;“develoomg countries’ (except that as pointed out before, in 5o iar as thrs_ i

' sectoris the victim of unequal access to capital and other scarce resources -
.’-us technology is too: labour-intensive—more so than is necessitated by the
over-all factor avarlabrhty in the country). But it is often not efficient, and
most of the producers in this sector fail to obtain incomes which enable them
to satisfy their basic needs. Hence the upgradmg ofthe technology used in this
sector deserves high priority within a basic-needs strategy. The experience
of countries following such a strategy (for instance China and Tanzania)
suggests that the improvement of the simpler village technologies is the only
viable approach to the gradual modernisation of a rural subsistence economy.
The research conducted under the World Employment Programme and else-
where, as well as the 1LO comprehensive employment strategy missions, have
“led to-a much"greater. concern with the -problems -of the informat: sector-'_
They have also - Tesulted  in-.numerous recommendatrons -as o how the -
-‘technology of thls sector- eould be improved. One set of such recommenda-
tions concerns the lmkages with the modern sector through subcontractmg,_ )
'_‘shlftmg of government' orders. and other means.  Another set-concerns a =
“change in' government pohcy from neglect and harassment to support and =
f:-_prornotlon Of. specral interest ‘in the present context is a series of recom-
rnendatrons togive direct technical support . through advisory ~services,
>xtension services; and research on and production of capital goods su1table L
“for the mformal sector. The analysis and recommendations of the mission to
5_"Kenya in partrcuiar have attracted much attention® and have evoked a very
-_favourable response from . the Kenyan Government.2 A number of recent
. spemflc World Employment- Programme studies have con51derably added
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and adapt their technology. In some developing countries governments have
been trying te encourage similar collaboration, but with little success. What
factors determine success or failure? These are some of the matters which
are-receiving further attention under the World Employment Programme.
me of the pmbﬂems of creating incentives for adaptation through factor
prices, ‘income disteibution and market structures were discussed earlier.
But incentives are not sufficient; the capacity to adapt must also be there.
. This results in a vicious circle: in the least developed countries, where the
" “suitability gap” and hence the need for adaptation is greatest, the national
" producers” capacity to adapt is most constricted. Hence where the need is
. greatest, capacity is feast, and vice versa. This vicious circle suggests the need
- for special international action regarding adaptation in favour of the least
- developed countries.
. In most developing countries R and D institutions have the dual task of

~helping to adapt and upgrade known technologies and of helping to create new
ones. The former task, even more than the latter, calls for close links with
actual production, and these have been found to be missing in many cases.
This problem of defective linkages will be discussed in more detail in the next
_ _apter Here it is relevant to note that any linkage defects on the part of
':R_and D .and related institutions will affect their effectiveness in the area of
adaptation and upgrading even more severely than in the creation of new
=te:chm:dogw.

ORE VERSUS PERIPHERAL PROCESSES

In adaptation, research has confirmed the importance of distinguishing
etween the core process and peripheral processes. In general, adaptation
‘easier and more widespread for the peripheral activities which relate to the
flow of inputs and outputs on either side of the basic machine process, to
d from the machme_._ Wh:le research under the World Employmem Pro-




L _'devmtmns fmm the Iatest technology, whereas the peripheral activities are

7 determined rather by commercial managers who pay more attention to factor

prices and local markets. To the extent that this explanation applies, a revised
method of training engineers and __mcreascd collaborauqn between engmecrs___ :

: _pmcess is 0Eten.st|mulated by the “md:genlsatlon" of machmery 1 By this |s'ﬁi
- meant the copying and local reproduction. of an imported machine, subject -

g . 1o the observance of patent regulations. Apparently, considerable cost .

advantages have been achieved where capital eq uipment has been indigenised .
- and has been adapted in the process, rather than continuing to be imported.

5 India, the Republic of Korea and the Philippines are quoted as evidence .
- that copying, thmugh a better understandmg of the machinery, leads to

.adaptaimn.’? As was pomted out-in Chapter 3, copying also avoids repeated.
and cumulative payments for technical know-how. The great historical
exampig for aﬁus is Japan

manufamnre and thus help in bl.uldmg. up. a natlonal capttal goods mdustry—— '_
partly because the adaptcd machmery may ‘be easier to produce domest :cally,f
andpart!y_because at may not be avallable from abroad on sausfactorv terms B

__anucr ABAPTATION o

roduct . daptatuon has already been mennoned as an nnportam aspect__'-
_tm -_St s gwen speclal sug_mﬁcance' by 'any nmvement towards a.
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The adaptation of tecl'mology requires engineering design skills and has
obvious training implications, On the strength of examples drawn from
China, it has been stated that the vigorous development of engineering
design’ skills can to some extent replace and bypass the conventional R and
* D machinery of laboratories, pilot plants, and so on. It has consequently been
- recommended thai relatively more emphasis should be given to design skills
“and less to conventional R and D. 1 One could add that, if R and D institutions
“~are to some extent relieved of their tasks of adaptation, they would then be
able to concentrate on their really major task: the creation of new tech-
- nologies where research laboratories and pilot plants are indispensable.
7. The major source of adaptation should normally be at the plant level.
1t was mnot until comparatively late in the development of the now
- industrialised countries that scientifically oriented R and D institutions not
associated with individual firms evolved on any significant scale. Up to that
point wchno!ogy had developed out of shop floor experience and rudimentary

[ the company “This type of development, within companies rather than
yugh outside institutions, ensured that there was a close link with concrete
blems and tended to place emphasis on the continuing adaptation and
troduction of technology into the actual production process.

the earluer economic history of the industrialised countries, the tech-
logy- at -any given moment was much more in harmony with the factor
dowmcnt than is the case with the technology at present being transferred
m mdusmallsed to developmg countries, Hence the task of adaptation is
uch greater and more urgent in the developing countries of today, and it
rot foi!ow that the simple company-based machinery would be sufficient.
oreover, in countries where much modern sector production is controlled
ex;emal decision makers such-as multinational enterprises, and where at
same time efforts are made to change the income distribution and move to
-needs. strategy, it would seem less advisable to leave everything .
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and resources is much clearer than in the case of industry, and was recog-

nised and acted upon much earlier. The new technologies under the Green

Revolution, based on high-yielding varieties of seed, hdve provided .mother

- ‘Moreover; agrlculture ¢ould not be served to the same degree by mformal o

. intra-company . arrangements, The necessity for more public action .and
- more institutionalised arrangemems was therefore recognised rlght from-
the beginning. These institutions have also been better able to keep in touch
with direct production problems.?

Rural non-agricultural technology also deserves special government
action. Like agriculture, the units of production in rural and cottage industries
are small, so that the role that intra-company arrangements could play with
regard to the adaptation of machinery would be somewhat limited. Rural
development has emerged as a high priority, both because the majority of
those below the basic-needs standards in most developing countries live in
the rural areas and because rural development will reduce the problem of
urban unemployment and poverty by reducing rural-urban migration. More-

... over, with rural and cottage industries one would be faced with a normally__,
.+ appropriate labour-intensive technology, so.that the task of adaptation is
L Iargely one of upgradmg and lmprovement ‘The rural and. mformal sectors .

mnovauon and efﬁcnency
~ " One should not, however, neglect the possibility that important lmkages
j mught be created between the urban formal sector and the rural informal
" sector. It is fairly well known that, in the earlier stage of the industrialisation
and’ postwar recovery of the Japanese cconomy, such linkages played a
'_-cmcual role, particularly in export-oriented garment and other light industries .
A more recent examplc of no less significance is provided by shibori (silk
s -fabruc) processing in the Republic of Korea, where trading firms act as
 intermediaries for marketing and the transfer of technology and skills to the
rural sector and where the rural co-operatives act as agents for the diffusion
: ithi .

om giving:
ese, _ problcms of
g_‘_ p" wnh small farmers, andthus:

Vlllage leclulo!ogy for lural"' =
1975 .
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“tools and 1mplements s part of the new p011c1es for rural development in
. Tanzania, the Tanzanian Second Five-Year Plan therefore proposed that
the Tanzania Agricultural Machinery Testing Unit (TAMTU) would design
-"‘sunple and inexpensive farm: 1mplements which could easily be made from
‘.a\"_allable raw materials”. Thus the objectives of an appropriate technology
policy ‘should be to utilise local resources and skills for the design and
'-development of technology which is more productive than the traditional
_technology yet which is within the reach of the farmers and other poor groups.
Self-reliance at the local level implies that technology be adapted to the
needs of the tocal community and to their rescurce position, and that their
'active participation and involvement be invited.
- Rural development also clearly calls for technological and organisational
:chal'lges which will make the task of the adaptation and upgrading of
-technology easier: these include the formation of village co-operatives or
_groups of co-operatives, the development of efficient technigues of low-cost
“road construction based on local materials combined with the use of voiunteer
‘and-temporary. local labour, and similar forms of labour mobilisation for
mall—scale mgatlon, terracmg, dramage and other 1and 1mprovement

mpmvements in- the domesnc water supply would be espec:ally
portant, not- only for: nnprovmg health but also for reducing the heavy
orkload: of rural women in fetching and carrying water over long distances.
e same apphes to any improvement in energy and power supplies which
ould reduce the burden of collecting and carrying firewood, whilst at the
1 tlmeyleldmg other. great. environmental benefits in preventing defores-
ano .:and soil erosion, or in setting free manure for fertilising the land.
his would also help with:food preservatlon, once again reducing the work-
a of rural women. The emphasis on rural women is justified by much recent
esearch which reveals the great beneflts for the welfare of rural families that
u!d result from an easmg of the extraordmary pressures ‘under Whlch rural

r; “Rural women and the basnc-needs approach to: develop- .
Jan.-Feb. 1977
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) 'ADAPTA_TION AND SECOND-HAND EQUIPMENT

The use of second-hand equipment as a form of adaptation of technology

has already been mentioned in Chapter 2. Research under the World
‘Employment. Programme has_thrown much light on this question—not so -
‘much i by showmg whether:the use of second hand machmery is umversally
recommendable or not, but. by clarifying the sduatrons where it can be useful i
" the risks involved and the condrtlons which are required for its selectlve use.
.. Some of the results (for instance, on the seriousness of the spare part problem)
" are contradrctory but this. again may well reflect differences in the underlying

conditions in the various situations examined. In studies of Brazil it has been
found that second- hand machines are more suited to production for the
‘local market than for export productron——a plausible finding. In Japan,
it is stated, “the relative share of second-hand machinery . . . still remains high
for small factories, with gradual tapering off for large factories. It has been
suggested that one of the reasons for the small enterprises keeping pace
with large ones in Japan has been the cffecuve utrhsatlon of second hand

o One of the ob]ectlves of research conducted under the World Employ-. :
rnent Programme is ‘to increase knowledge 'of the complex technologlcal'
factors involved in the use of: second-hand machmery 2 This also suggests _
that any conclusions have to he eclectrc and can be reached only by a study

t)f each partlcular situation; For instance, second hand Iooms were foundtobe -

less productlve than new ones, but this was not the case with spmnmg frames. "
This: leads 1o the more; genera] hypothe51s that machinery which is mltlally .t

snnple and more robust. ‘may also lend itself more readily to'second-hand i

use—a cumulatwe ‘effect of - appropriate: -and ‘adapted technology The -
- research has brought out the multtple factors of risk and unccrtamtles, while
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'plao_e.-' If .it is being sold because of real obsolescence, new machines of
~the same type will not be produced and thus it will be more difficult to obtain
' -_:-spare parts. The probiem of repair and maintenance has been found to be less
~serious in cases where the required skills are locally available, because of the
ow. wages= n developmg countries: and the typically . labour-mtenswe nature
'frepalr and maintenance activities. The disconnection of the machine, and its
_transport: and re~mstallat10n have aIso been shown to affect different types
f. machmery dlffcrently :
" The possibility has emeiged from the studies that the use of old machinery
in developmg countries might actually contribute to the capacity to create
indigenous machine shops and learning processes through repair, main-
_tenance and the copying of oldet designs. But this will call for special action,
: usually governmental action. For instance, the ILO comprehensive employ-
ment strategy mission to Kenya recommended that consideration be given
‘to the use. of the iarge East African Railway workshops as well as small
-machine shops to give technical support to industries in the informal sector,
g whlch often use second-hand machinery. The studies show that the best policy
is one of a discriminating use of second-hand machinery with a certain
etlcence and that neither mdxscnmmate bans nor an mdlscnmmately open
“for second- hand machmery are likely to be opt1mal policies. The
rgamsatloﬂ of. trade in second-hand machmery, with an international classi-
ation of- machme quahty, has also emerged as a potentlal area for useful
nternatlonal action in a field that is at present neglected.
~Second- hand machines may be especially useful where new machines of
he same type are not. avaxlable—-m other words, where the old machine has
el dlsplaced by process innovations in the mdustnahsed countries (that
of -course, if ‘the process innovation' is- not. appropriate for developing
1_1_1_1tr1es either: because ofits- technology or because it contradicts a basic-
1ceds strategy) The obvious risk: relates to the cost of mstallatlon, the higher
unnmg cost of production the greater uncertainty, the problems of after-
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£ =machmery exammes the question of availability of second-hand eqmpment
" in this context. At present most of the used machinery is imported into the
developmg countries from advanced countries. The trade in used equlpment

i '..GOVERNMENT ACTION

Qulte apart from the spemal case of second~hand machmery, government '
_:act:on in assisting and inducing ‘the adaptatnon of technology is needed.
Tlns is not limited to du'ect action. Indlrect act:on Wthh creates a framework




Adaptation

- In varipus situations, government import segulations have contributed
e adaptation of technology. For instance, from India it is reported that
 pOvETTIRCnt Eﬁ«ﬁﬁam on importing various ais led to the development of
hing soap with local oils.' Generally, forcign exchange
ortages with o without deliberate government measures will result in all
ical change tending towards the greater use of local
a choie of techaologies depending more on local and less on
o marerials: the adaptation of technologies based on local materials;
and the development of new technologics based on local resources not
“previously used The effect of government poficies is thus not limited to
adaptation but affects technology across a broad froat.
1 At the World Employmeat Conference, foreign firms were called on, in
_response to the national legislation of developing countries and in negotiation
with them, to adapt technology to the needs of the host countries, and pro-
gressively to substitute national for imported technology.?

M reported in Francex St nsu..”sqﬁgg.ga
_ma?.@a 9 ma&?&au wations (New York
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cncourage new research, possibly even of a fundamental nature. Such
researeh could sl be carried out in the industrialised countties where a very
saeddy lavger capeenty for fundamental and basic R and D work exists, The
United %wmm World Plan of Action® has in fact identified a number of |

- such priogity areas and has suggested that, te a considerable extent, the -

ary mew rescarch should be cartied out more immediately in the indus-
- mmﬁw Corumtries. by means of their diverting an agreed proportion of their
R and D expenditures to these priority areas. This was considered necessary
a5 2 short- and medium-term solution and is based on the assumption that the
results of the research would be readily and fully transmitted to the developing
countrics and would be tested and applied to the specific conditions of each
country by continued development within the developing countries. As a
tong-term solution, it would of course perpetuate technological dependence.
HDEEV&’L such a contribution by the industralised countries to the research

ceded for new technologies in high priority areas could be, under favourable
mwdammm a particolarly effective form of aid-probably more effective
than many forms of aid practised at present.

o T e Declaration of Principles and Programme of Action adopted by the
LT Wxsﬁeﬁ Empl@ymem Conference established the principle that the promotion -

- of research should be “a fundamental priority” : that it should “mainly be

o mmm within, and under the: direction of, the developing countries -
themselves or in corresponding regmnal or subregional bodies where these

- exisy, with the. technical and financial assistance of international and other

; **; and that it should “contribute towards the satisfaction of basic - -
sweds _(m 53). The informal urban and rural sectors are specially singled

: _'-amt for accelerated ‘appropriate ' technological advancement (para.54).

- The second case may not fequire a great deal of fundamental research

- simwe the technology to be applied exists in principle, although it may not be
available in satisfactory form. Where the technology has been supplanted in
the industrialised countries, material such as blueprints, copies of machines
and techmicat iz&emmre may be avmlahle 10 form a suff‘ cient basns for pumng

_ln e'mdusmalnsed'mumnes, andespeclally dunngthenrearhe ndustrial

i &inm Naema Department of Economic and Social Affairs:- World Plan of: Acnon far
Ag&p&tmfm j‘.Scwﬂce and: Technology to Development, o)
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& hlstnry, the bulk of technological innovation arose directly from within the
. _production plaat on the basis of shop-floor needs and shop-floor experience.
Technical innovation precedes the existence of formal R and D institutions
by a considerable margin, whether in the public or in the private sector. The
nportant study on can manufacture quoted above shows that the technology
of can manufacture, which is now considered appropriate for the developmg
countries ‘studied, was created by simple workers and smail managers, “un-
f_im_she_d mechanical engineers”. Even at a much later stage, the R and D
establishments of private companies still consisted of the odd scientist and/or
.engineer working in a corner of the plant; public R and D was unknown,
‘“except perhaps in the field of agriculture. The assumption that the creation
of new technology must come through R and D institutions is taken from the
_examplc given by the present industrialised countries and disregards past
- experience. For this reason, in the creation of new technology it is at least as
vital to create the conditions, incentives and skills for innovations at the
“shop-floor level arising from direct production experience and to see that
- such innovations are disseminated and applied. This also is a question of the
training and skill of those engaged in actual production, as distinct from the
aining of SClcntlstS engmeers and technologists suitable for work in R and .

D institutions. . :

“Natlonal” or. “mdlgenous” R and D and resulting “national” tech-
ologlcal capacity, to be also appropriate in the context of a basic-needs
rategy, will have to give high priority to the needs of small farmers, rural and
mall-scale industries and the informal sector.? This high priority applies
vite particularly to the provision of improved tools and equipment to enable
oducers in these priority sectors to raise their productivity and incomes on a
rmanent basis. This provision of material is also an important element in
¢ creation of a national capital-goods industry as a dynamic force for future
chnical progress. Thus the objective of an appropriate national R and
) system 'is not simply to reduce technological dependerce and close the
:‘hnologncal gap——lmportant as such objectives are—but also to narrow

' logical: : 4 i




- requirements, priorities and factor endowments, it is not surprlsmg that the ;-
E _knowledge displaced or submerged at ‘one end may well be more. uceful to =

L ;_The existence of local capacity. for the pI'OdLICtIOI] of machinery: will heip to -

_?smce ‘the unportmg of machmery mcludes a monopolistic or ‘oligopolistic

~element in technologlcal independence.

. Technologies for basic needs

more comparable to a flow than to simple accumulation. New science and
new technology are created at one end, but displace science and technology
that existed previously. Being located in the rich countries with their dynamic
search for new knowledge and their vastly and increasingly different

. the developing countrles than the new knowledge added at the other end, It
" is therefore by no means clear, from the viewpoint of the poorer countries, -
that there is in fact an accumulation of knowledge in the relevant sense.

ROLE OF LOCAL CAPITAL-GOQDS INDUSTRIES

New technologies, whether new in the sense of being outside the present
frontier of knowledge or new in the sense that they are no longer available
in the market, specifically require a local capital-goods industry, in addition
to design capacities and skills. The development of a local capital-goods

‘ mdustry provides a favourable basis for appropriate technological innovation.

‘- remove the lack of confidence in the natlonaI capacity for local tcchnologlcal_' -
-_'-_-mnmatlon There is considerable scope “for the ‘increased ‘production” of -

-machines, as well “as for the adaptation of imported. machmery The local = -
productlon of mac‘mnery can often reduce the capital cost of machine use, -

_pricing -element and is- -often subject to sales ‘pressures. The machine- "~ -
f producmg sector, contrary to a widespread belief, ‘is ‘also one of thé most-
“labour-intensive of all the manufacturmg sectors. In addition to being ltself _
:_-*labour-mtenswe it can affect the labour. mtensn:y of the whole. economy =
-~ Furthermore, it makes possible a particularly high level of training and skill -
i devclopment Above all,"local machme—producmg capamty is an lmportant e

equnpment devéloped i the mdustnallsed countries
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~ - The development of new technology based upon existing knowledge
2 no longer used in the mdustnahsed countries has been described as *‘do-it-
- yourself technology™.! In this case the major part of the skills requived is
- not so much in sophisticated research ability as in strong design and drawing
“offices and accumulated engineering expertise among produciion and design
engineers. - ‘The role of the scientlst and the research engineer will be cor-
L_respondmgly reduced .
‘The capacity for a do-lt-yourself technology will also, perhaps paradoxi-
. cally, strength_en the bargaining position of developing countries with machine
suppliers, multinational enterprises and the like which wish to transfer an
inappropriate or excessively costly technology. The existence of such national
capacity may result in better terms for technology transfer, possibly so much
7 so that the transfer of what was previously inappropriate technology now,
-on the better terms available, becomes appropriate. The paradox in this
.case is that, even though the do-it-yourself technology is not in fact used, the
capacity to use it if necessary will itself prove valuable to the developing
countries.
. R and D for the development of new technologies can often be combined
jith development of local capital-goods production. A well known example
: aﬁorded by :the ‘International Rice Research Institute (IRRI) in the
"Phﬂ1pp1nes ‘which has developed not only new varieties of rice but also the
-complementary, low-cost farming implements appropriate for the cultivation
f-the new varieties by small farmers in Asia. It has recently embarked on
I ‘mtematlonal subcontractlng programme involving agencies, institutions
and engmeermg firms in nine Asian countries. Under this programme, models
om the IRRI design programmes are sent to_the subcontractor’s country
dﬁtested under local environmental and economic conditions. An effort is
so.made to interest local manufacturers in the designs. In addition to the
. ubcontractmg programme, information on particular designs has been
furnished at the request of many independent manufacturers throughout
‘the-Asian region.>
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2 See ILO The poor in Asmn developmenr An ILO programme, Report of the Dlrector- AR
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absolute sums inveolved are .rnnhs considerable. It must also be taken into

MRS R R A & TERsa Ly

account that in the mdustr:ahsed countries the bulk of R and D expenditure
occurs in the private companies, so that public R and D institutions of various
kinds are only a minor part of R and D, whereas in the developing countries
. the exact opposite is true. Hence, when we speak of expenditure on pub]n:
research institutions, the disparity ‘between developing and mdustnahsed B

pR _.counmes is by no means as large as the over-all figures suggest, -

+There 'seems to be general agreement that, in relation to the sums
involved, the results have been disappointing in terms of the creation of
more appropriate technology, particularly labour-using technologies and
technologies directly geared towards benefiting the poorer sections of the
population, specifically the small farmer and small producer in the informal
sector. There are, of course, brilliant exceptions and success stories. The
Green Revolution in rice originated in a research institution in a developing
country, although not a governmental institute (the IRRI in Los Bafor),
and this was certainly a potential breakthrough in a vital area, even though
in some cases the results were affected by a disregard of social and political

_factors. Similarly, the Central Leather Research Institute in India and the .

Institute for Industrial Research of the' Republic of Korea are often quoted
-as examples of successful operations and there are many others. Snll the -

in. developmg munmes has been dlsappomtmg Ttis pertment to conmder e

the reasons. for thls, with a view to drawmg policy conclusions for future
lmprovemem

,;_-"de'partm'ents ongmated in this manner. This method of technolog:cal umo—
. vation from the ground upwards had the great advantage of ensuring that any
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fies on both sides: fack of contact of the scientists and technologists in the
R and D institutions with the actual producers at the plant level, and a failure
of producers at the plant level to bring their problems to the R and D institu-
tions and take advantage of the coatribution which the latier could make.

. Several possible solutions have been proposed to remedy the aloofness
- of scientists and technologists in R and D institutions regarding the needs
of actwal producers. One obvious solution would be to send the scientists
" and technologists frequently into production units for first-hand observation
" of pmblems at the umkshop level; apparently this is being done in China
on 2 considerable scale. Another solution would be o urgdluac the R and
D institutions so that they work only or mainly on contract from actual firms;
this apparently is done in the Republic of Korea. The assumption is that,
* when work is done on contract and has to be paid for by industry, it will
reflect the real interests of the market and maximise the chances for the
actual utilisation of the new technology; at the same time, the payments
eived under contract will help to finance the R and D institutions. The
rouble with this solution is that it would not apply to those most in need of
w technologics, that s, the smali-scale and informal sector producers.
1t would limit access to the R and D institutions to those with the greatest
apacity to pay for the services, excluding those most in need of these services
‘ine the context of a basic-needs strategy.

© ensure that producers bring their problems and experiences to the
d D institutions is partly a question of mutual confidence between
roducers and public sector institutions and partly a question of a lively
terest in shop floor innovations, including a willingness to pursue such
innovations and to search at the R and D level for solutions which cannot be
at the shop foor level.

In the absence of sufficiently close contact with production units, the
sclenusts :md technolng:sts in the R and D institutions are apt to give priority
h..Th i




and help with “upscaling” at the stage of actual introduction into the
production process. Of course, pilot projects and, particularly, demonstration

on plants might pay- their own: way. Pilot and -
.demonmamm plants,-therefore, are perhaps particularly suitable for support
. from aid orgamisations or through international assistance. It may be recalled
. that when the United Nations Development Programme (UNDP) was initially
set up to deal with “preinvestment™ support, pilot plants were specifically
mcluded within its competence, although in practice little was done in
this area.

The fourth approach is to associate the R and D institutions from the very
beginning with technical advisory services or provision for answering technical
questicns which will ensure contact with productive units. A strong advisory
board composed of persons actually responsible for production decisions
would also be useful in this connection.

The organisation and spirit of R and D institutions is also very important
. forthe’ success of their work. The successful mnovatlon and creation of new -
wclmoiogy depends wery much on“the presence of highly skilled ‘and
“motivated personalities. A successful and well organised institution will give
- full scope and support to such personalities in their work, but a bureaucratic
- :or badly organised institution can easily frustrate or deter them.

- As will be discussed in more detail,! the proper functioning of R and
) 3 msumuons also largely depends on a careful definition of their functions
~ within the framework of an over-all science and technology policy. This in turn

must ‘be -based upon development priorities and objectives, such as the
lementation of a basic-needs strategy. Such a technology policy must also
‘encourage maximum innovation and adaptation within the production units
hemselves. This is important so that the R and D institutions may specialise in
tasks wh:ch can be better camed out at the R and D level than at the

tends to be more ‘costly than the R—although -




New tachnologies

+initiative”.* The boldness needed to challenge the received technology is
absent. Such a lack of boldness or asymmetry of initiative has clearly emerged
rom the previously mentioned study of can manufacture in developing
eotmtnes 2 It is not difficult to see that this situation sets up a vicious circle
in that the domestic R and D establishments are bypassed, and in response
they withdraw into theoretical and academic work. The study of can manu-
- facture also provided a good illustration of the frequently occurring situation
in which such a lack of boldness is unjustified and is due to a considerable
extent to a failure to realise that what is needed is not an entirely new
- technology, but rather the reproduction of a technology which is part of the
existing stock of knowledge, although it is not or no longer available through
imports on anything like acceptable terms.

The problem of contact with smaller firms and informal sector producers
“which have no R and D facilities at the plant level and where the difficulty of
'~ establishing contact between national R and D institutions and the production
Jevel may be greatest can, to some extent, be solved by forming research
associatlons of small- or medium-scale enterprises. Such research associations
can at the same time stimulate innovation close to the production level and
se_rve ‘as‘a link between the production level and R and D institutions at the
atlonal ‘level. However, the instrument of a research association is hardly
adequate to reach the informal sector.

It ‘has often been pointed out that the risk of aloofness by scientists and
technologists as regards actual production problems is due to the special
characteristics of their education and training. This education and training
is often based on a model directly imported from industrialised countries,
and the technology implicitly or explicitly assumed in their training is different
om: that in developing countries. Moreover, at the higher levels, many
scientists and technologists receive their advanced training in industrialised
countn&s so that if, in the course of their training, they have contact with the

'__ will agalnk be_ w:th producers with different .

i “leave _and!or recent grad_uates be obllged to spend some time m S
al p oduction nmts,morderto famlllanse themselves with their problems Ch i
ecommendatlon was, for mstanee" '_-tt_l_e_'_'comprehenswe o
employment strategy ‘mission to Kenya 3. S

EXTENSION __SERVICES LINKAGES WITH PRODUCERS

The caseof agnculture was quoted in the prev:ous chapter as representmg
"azpart:eularly elear case ‘of _the need for adaptatlon Sumlarly, m the case of
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new -agricultural technology, the need for an extension service or similar

mechanism to reach the actual farmers with the new technologies is parti-
cularly -clear. - Many. or - most. developmg countries - have .an-agricultural -
extension ser\nce, even though it may lack resources and effcctlveness and -
U often concentrates on the larger farmers to the negiect of the poorer farmers.

. What is not yet so fully realised is that there is an equally urgent need for an

- industrial extensxon service to reach the smaller and informal sector firms, not
only to assist in adaptation but also to familiarise them with new technology.
Really effective industrial extension services exist only in relatively few
developing countries.

Several research institutions have set up teams of industrial Laison
workers for extension work. Experiences with these and other methods of
creating links between research institutions and the actual producers would
be well worth studying. Similarly, there is an impression and presumption that
a decentralised system of smaller-scale, more locally or regionally ! oriented
research institutions would find it easier to be effective in translating R and
- D into improved productive technologies. This would also be worth exploring, -
. '-although one must leave room also for the poss1b1hty that smaller scale and -
:decentrallsatlon may hamper the work and make the pursuit of consistent

" national technology plans more difficult.
7. The ‘R ‘and D institutions should give special priority to providing
. assistance in. building - up effective capital-goods industries and also to
:_developmg engineering and design capacities throughout the country, The
reasons for these pnontles were explained earlier.in this chapter. All this
~does mot:mean that there will no longer be a need to strengthen also the
'_'-orgamsatlon of R and D institutions; but any such strengthening should be
based ¢ on a clear recognition of their functions and should be considered as
“only: one element in a technologlcal system. Such a system would include,
“apart from central and decentralised R and D facilities, the development
of. engmeenng demgn fac;lmes, _extensnon servxces and -a_communication..
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national planning, increasing recognition is being accorded to the importance
of a two-way feedback relationship between the planners and the “planned”,
~-and "fo attempts to “devise partlcxpatmg institutions and other links. This
_S__l._l_.’ﬂll_a_l’lty underlines once more the integral relationship between national
. planning and.technology planning, Governments should promote and
" subsidise appropriate in-plant R and D of a formal or informal nature as
- much as they should establish a nationai R and D structure. But the social
" value of in-plant R and D and innovation generally depends on a coincidence
~ of private and social profit, and this in turn depends on the price and other
incentives provided by the governmeni. Similarly, the public interest may also
require that the innovation be disseminated from the company where it was
made to other firms or other sectors of the economy (or even to other
countries, if an agreement to share technology exists). This again requires
confidence and asense of participation by the firms involved, and may involve
special incentives.
Among the participating institutions designed to provide the desired two-
_way feedback is the research association, financed by the industry itself but
with matching funds provided by the government. Another variation is the
R and D ‘institution financed by a levy on the firms in the branch served.
Apart from stretching government funds, the hope is also that the fact
of: having to pay at least a share of the cost of the institution will make
mdustry readier to bring their problems to the institution which they consider
as “‘theirs”.
: Another essential intermediary, the engmeermg design sector, has been
entioned already. Specialised consulting firms in this field can provide
_desugn and related services with especial concentration and economy. As
‘mentioned before, over a certain area where the appropriate technology is
-within the range of existing knowledge, engineering design skills are
needed, rather than R and D. In the context of a basic-needs strategy,
uct des_lgri may { become partlcularly urgent because the emstmg product

rioTity a f_fdescalmg demgn for small-scale rural and mfortnal sector e
dh ers . The use of local materials will often also requlre ‘poth product
i process design skills. "The apex of the engmeermg des1gn machme“y :
will be natmnai de31gn centres. L :
The Report of the Dlrector—General of the ILOto the World Employment
:_Conference ‘adds_four further formulae arising from past expenence as
-:'.elements favourab!e to the success of R and D mstitutlons oo

et }(a) ‘a faxrly h:gh degree of spec1alzsanon by product group or sector (for

~7 " example, the International Rice Research Institute) ; technological know-
- how is rarely mterchangeable between prodicts except at a very general
level of engineering or- sclentlflc prmc1pies
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(b) close links with similar institutions in other countries which over the
years have acquired a profound knowledge of the materials and pro-
cesses involved if not of the particular socio-economic setting in which
they need to be combined by the developing country institution; the
UNDP has proposed sponsorship of such “twinning” arrangements to
encourage an exchange of know-how and personnel;

(c} close relationships with the users of the technology developed; this
may best be stimulated by including representatives of user industries
on the governing boards and by charging a levy on member firms of
employer associations to ensure their financial interest in the institution’s
work, and

(d) an appropriate salary and incentive structure for the staff which rewards
the development of practical applications rather than theoretical
investigations.

BASIC AND APPLIED RESEARCH

.The presence of a communications gap between the R and D sector and
production is accompanied by a tendency for R and D activities in the public
sector to concentrate too much on pure research and to carry out insufficient
applied research. In fact, it is stated that the share of pure research in the
R and D sector is greater in the developing than in the industrialised
-countries.* This is certainly an undesirable inversion of what one should
- expect. However, it would be defeatist to draw from this fact the conclusion
- that developing countries should be advised not to try to build up their own
" R and D capacity. 'There are enough examples of successful R and D work
in developing countries properly linked with and applied to actual production.
Moreover, such advice would be in disregard of the claims of a basic-needs
_strategy, which requires products and processes that are often essentially
1ffere"nt from. those available: from the technologlcal sheIf and often also"fi '

However the advice gwen 1o developlng countrles to be cautlous in
.compctmg m research WIth the mdustrlallsed c:ounf;rles2 is basu:ally sound c

_:_'.-an, ;he}pful as a part of the syetem of lrng 1er educatlon and trammg for':'_

'relaflon to the natural resources of developmﬂ countnes whlch 1t would be

S 1 G Ranis: “Some observations on the economic framework for optimum LDC utrllzauon N

-0 of technology”, in 'L, . 'White (ed.): Technology, employmerit and development, Selected papers

L. presented at two conferences sponsored by the. Counl.xl for Asian Manpower Stud:es (1974),
Cop. 89, '

2R. Nelson: Less a'evet’oped couintries, technology transfer and adaptation, and the rofe of

o the, mmonal science commumty, Yale Lconomic Growth Center, Dlscusswn Paper No. 104

“{New Haven, Conn 1971y, . , :

_scientific personnel; (b) there are gaps in world basic research, especially in -
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strongly in the interests of developing countries to fill, in order to strengthen
“them in their competition with synthetic substitutes; and (c) there is

some evidence that applied research may be less effective (for example, in
-agriculture) in the absence of some local basic research capacity.!

.iMPACT OF HIGHER OIL PRICES

- The m‘pact of hlgher oil prices illustrates the acute need for technological
" 'capacity. Naturally, it raises also the question of new criteria for the selection
of technologies from the shelf as well as questions of adaptation, but the
- -problem transcends such relatively easier adjustments. The development of
~‘energy-saving products and processes emerges as vitally important, and on the
~whole it fortunately coincides with, and strengthens, the requirements of a
- basic-needs strategy. The search for alternative sources of energy, especially
those useful for small-scale units of production and rural and scattered
- markets (such as solar power or bio-gas units), will be greatly encouraged,
and it is important for developing countries to play their part in the application
and development part of this research. Inevitably, this -also involves some
are in the basic research, at the very least in the sense of familiarity with such
basu: resea:ch Tfit is argued that one can rely on the industrialised countries
Whlch are also.affected by the rise in oil prices to produce the energy-saving
new technologies, the danger is that the industrialised countries will find their
wa appropriate solution. This may well mean that the incorporation of
energy-savmg features will make future equipment and manufactured goods
(as well as synthetic substxtutes) even more expensive, and hence technologies
on the shelf will be even more capital-intensive. (The same is also true as
regards: pollutlon control and other environmental requirements.)

“The ‘rise in oil prices may also give some of the natural products of
developing countries a new advantage over synthetic substitutes. It will
'an:iply pay to. utilise and develop these natural products with the help of new

‘ '_relgn mves.tors for 1mports w1ll serve to solve the balance of—payments.
pmblems created. by hlgher oil pnces only 1f conditions are reasonable and o
if _the profi_ts transferred out. of the coumrry are not exc<=ss1ve - -
3 Some World Employment Programme rese arch ‘has already been

s : '1 See R Efenson “Technologv generatlon in agncultnre in Llovd G Reynolds (ed)
Agnculrure in deveiopmem theo.ry ( New Haven, Conn and IL.ondou, Ya]e Umversny Press,

tec 'hnologles "On the other hand the new balance 0 'payments Ll By

iil make it necessary for them to reduce payments for’ the transfer )
olo_gy, to subst1tute natlonal productlon for a number of prevmusly" L
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reoriented towards some of these important new problems.! The desire to
reduce oil costs could be an element in favour of substituting labour for
machinery. This was in fact shown to be the case in another World
'Employment Programme study of road construction in Thailand.? Yet
“‘another study, relating to the- manufacture of cement blocks in Kenya,* also
* shows that fuel costs per block of cement are much higher in the case of
large stationary vibrating machines than in that of small machines.

PRIORITIES 1N TECHNOLOGY POLICY

There is legitimate cause for differing opinions as to whether, in the
years to come, the main thrust in building up the technological capacities of
developing countries should be within the production units, with an emphasis
on training, management and motivation involved, or on the building up
of R and D institutions with proper links with the production units. Perhaps
the question does not arise. Obviously both elements of technological capacity

are vital and must be strengthened, both individually and, particularly, in their
mteractlon wuh each other: “This calls for-an over-all view and a planned.-
distribution of Tesources _devote_d to strengthening technological capacity.
‘What is certain is that the strengthening of national institutions is a matter
of high priority for the governments of developing countries and for such
prop_o_'se_d_ new instruments of international collaboration as a Consultative
Group on Appropriate Technology or an International Appropriate Tech-
‘nology Unit (both of which were discussed at the World Employment Con-
- ference?), or the regional and subregional centres supported by UNCTAD:

-~ and the World Employment Conference. Clearly, one way of strengthening
" ‘national units is by keeping them ‘in touch with each other’s progress and
by dlssemmatmg the results of research not only on a national but also on an
‘international basis. But there can be no doubt that the linkages between the
R and D level and the production level are perhaps the most vital links in
. the:chain—including the development of design capacity, a capacity to use.
tension. services effectlvely, the: development of efficient’ consultancy
servxces and perhaps most of all the development of natlon_ capltal-goods:

1.ﬁSee ILO World Employment Programme Research in rerrospect and prospect. op cnt
8 2'and 96-97; with Teference to the study on the tecnnologxcal and emp]oyment unpllcatlons i
“of _l'ugher oil pnces in Sri ‘Lanka. ;

G 2ibid,py 117, and . McCleary et al; Eqmpmenr versus employment Sy op clt The".
R effect of fuel pr-ces combined with utilisation rates of equipment is shown to be decisive when
_.‘comparmg the social value of cap1ta1—mtens1ve and labour-mtensuve methods, T :
iy 3 See F Stewart “Manufacture of cement’ blocks in Kenya" in ILO Technology and
empioyment in mdmrry, op. cit,, pp. 225 and 312.

oA ILO: bmploymem growth and: baszc needs.. ., op. c;t PP- 150 154 for details of the e
e .proposed Consultative Group and Unit. 'At the World Emplovment Conference this proposal
o was supported by the Group of 77 (the developmg countries) and the Workers’ group but failed
to wm the support of most of the mdustnahsed market economy ¢ cnuntnes _— :
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. The development of design capacity can be combined with the develop-
ment of efficient consulting services by fostering consulting organisations.
“These may be in the public or in the private sector. Special attention should
also be given here to the problems of small-scal~ rural and informal sector
producers ‘who- will :often require more general, less specialised services.
Forelgu' consultants ‘will ‘not usually- have the skills or motivation (which
national consultants could acqulre) for designing descaled and more labour-
intensive processes ‘For this purpose national capacity will be needed. The
"sa_m_e applies to adaptation. The different management problems of new
‘lahour-intensive technologie: create a need for effective management
- consultancy, where ence again national consultants could acquire a greater
understanding than foreign consulting firms of the problems associated with
" appropriate technologies specific to the developing country. Experienced
- consultants would also form a part of the communications network linking
.'the R and D institutions with the production units. Consultants should be
*‘informed of R and D progress and possibilities to bring to the attention of their
- customers, and they in turn would be in a good position to bring to the

aitention of the R and D institutions those production problems which seem
":eqo € new ‘R and D ‘work, and also the: ‘opportunities they see in their
rork to: increase: producers knowledge of. the results or potentlahtles of
r and D. Consultancy services have been described as “a vital part of any
;development strategy which seeks to 1mprove the technologlcal base of
-‘-the productxon process” 1.0

NTERNATIONAL ACTION IN THE CREATION
OF NEW TECHNOLOGY.

-The empha51s in thls chapter has been on the development and streng-
;themng of ‘national capacrcy for technologmal innovation. Nevertheless,
‘there is” obvious ‘scope here for international support and co-operation.
A number of proposals have been made ﬁ'om the general proposals m the

‘V' V. Bhatt: : “On tet,hnology pohcy and 1ts mstltutxonal frame m World DeveIOpment SR




.. _ Taclmologies for basic neods

(Nairobi, May 1976), recommended inter alia specific measures of co-opera-
tion among developing countries at the subregional, regional and interna-
tional level, including preferential agreements for the development and
transfer of technology among themselves; the establishment of subregional
i and reg:onal centres. for the development and transfer of technology, the.:_.;:

s programmes the provrsron of asmstance to natlonal centres or authontles

" on such matters as information on sources of technology fmd the preparatlon L

“of model contracts for ltcensmg agreements, and so on. The co- operation -
of the ‘developed countries is requested on a number of specific matters,
including the control . of _restrictive practices limiting -the transfer of
‘techrology; encouragement of their enterprises and institutions to develop
and to.disseminate, on equitable terms, technology appropriate to the needs
of developing countries; assistance in training by special programmes in
both developed and developing countries ; strengthening of global research
capacities for dealing with specific and critica! <ectors of particular interest
to developing countries; and expansion of ti:zir swn R and D activities to
promote technologles that are surtable to the p.lrements of developmg

also contalns relevant. recommendatlons The section on. “Technologtes for.~
'productlve' employment creation in developmg countries” ‘supports the

operation_both between developing countries and between the latter and
developed countries, and asks the ILO to help in the estabhshment of these
“centres (para. 52) It also calls on forelgn firms to -assist in the development_
of_ natlonal technologlcal capac1ty and in mtroducmg and .adapting “tech-

_mdlrectly ; and to “contribute to financing the trammg of national managers'
and’ techmcrans for the better utilisation and gencration of technology o
-=--(para 55). The Programme of Action asks the ILO ‘to ‘strengthen and

orlent its own programmes in. the. collection and . d1ssemmatlon of

T The Programme'of Actron adopted at the Worid Employment Conference' o

establishment of national, subreglonal and regional centres to promote co- -

nologles whlch are both: ‘growth- and employment generatlng, d:rectly and =
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“problems.

The United Nations World Plan of Action proposed two specific inter-
tional targets for the creation of new technologies: (a) the industrialised
untnes should reorient their own R and D activities to the extent of 5 per
t of non-military R and D towards the problems of developing countries
: at 1970 prices this would have required resources valued at US$2,250 million
_per: annum ; at present prices, the figure would be of the order of US$4,000
Z_-'mﬂhon per annum) (b} another sum of about haif this amount (the target
"being 0.05 per cent of their gross national product) should be devoted by
‘the mdustnahsed countries to supporting increased R and D capucity in
"-'devclopmg countries by way of equipment, financial aid, technical assistance
~and experts 1_in each case either bilaterally or through international organi-
ations. It will be seen that the total resources required at current prices would
e of the order of U$$6,000 million per annum. Such figures (which include
__:wate as well as public resources) must be seen in relation to the minimum
--_('dix’éct) cost of transferred technology at present paid out by developing
‘countries. This: was earlier: given ‘as US$1,500 million in-1968, .quoting
UNCTAD  figures.2 At present prices thls would cost about US§$3, 000 million. -
f the‘assumed growth of such expendlture at 20, per¢ cent per annum, as well

and te'rt'la'rv f:e]ds was clearlv expressed in’ the UNDP statement' 10 the World " ¢
m loyment Conference as well as t‘he need to provxde a proper habn‘.at .

v The U1 uted Natlons World Plan of Actmn suggested 1 ratlo of 60 per cent for fmancnal ald
-and. eqmpment and 40 per cent for expens and related: techmcal semces :

e See Chapter 3
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' : -'_w1thrn the Umted Nations system for efforts to promote appropriate tech-
e _nologres 1

~The United Natlons World Plan of Action also suggested a number of
przorlty areas for new research and for the application of existing knowledge,
but these, together with the rest of the Plan, are at present being reviewed in
reparation for the United Nations World: C_onference on Science and Tech-:
.nology in 1979" ‘he pnorlty areas were, fcburse ‘defined before the: ser'rous-_
- mess of: the oil and -energy problem became apparent The proposals for:

'."'mternatronal action in. support ‘of new. ‘technologies would of course,’ be'_._-
_'addltlonal and complementary 10 mternatlonal action ‘aimed -at rmprovmg.:--_

ﬁ'_access to, and transfer of, exrstrng technology Proposals to thrs end have
- ‘been_put- forward (and some ‘initial ‘action has already ‘been taken) by.'-.._
'UNCTAD 'UNIDO ‘and other United Nations orgamsatlons :
In the United Nations World Plan of Action it ‘was proposed thata specral .

World Plan of Action fund, or account, ‘be set up within the framework of o

UNDP in order to act as the necessary catalyst and co- -ordinating instrument.
This fund would absorb 50 per cent of the additional contributions to 'UNDP
pr0]ected between 1970 and 1975 and would amount to 25 per cent of the

otal.. resources of- UNDP_ (rn addrtron to any current UNDP IeSOUrces

pro;ects prov sro'n's) 'I'-Iov'vever no such fund or account has been estabhshed
and UNDP has since developed on’ somewhat different lines. The question
‘of: t_he locatlon and ﬁnancmg of the necessarv catalytrc and co- ordmatmg _

garned in’ agrrculture has demonstrated that 1nternatronal efforts in promotm gf-. :
:R and D and the co-or dmatron of efforts.can be successful “The (,onsultatlve -
:.'Group on: Intematlonal Agrrcultural Research founded An 1971, “has -
: "brlrsed funds 'from mternat'onal fundm agencres, governments (brlateral :

1xious 1o play a‘much more active role in the development and: d;ssemrnatron o
(as propose m ‘the -Unted Natrons World P]an of Actron) : :
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““Conference to create a Consultative Group on Appropriate Technology.

The: feeling that international action of some kind is needed is now
' ijdespread and the Group of 77 developing countries and the Workers’

"-group of the Conference: endorsed the creation of such a body. The Workers’

‘group. emphas:sed that it should be tripartite in- character, encompassing
epresentatives not only of. governments but also of employers and workers.

__However most Western industrialised countries did not support this proposal
_-”ito create a Consultative Group on Appropriate Technology

- Other proposals have come from various sources, and the resoiution
: on ‘development and international economic co-operation adopted at the
Seventh Specxal Session of the United Nations General Assembly! suggested
- the creation of three international institutions, namely: (4} an industrial tech-
:‘nologlcal information bank, with possible regional and sectoral banks;
:;._(I:J) an international centre for the exchange of technological information for
_the ‘sharing of research findings relevant i developing countries; and
‘{c) an international energy institute to assist ail developing countries in
and- D for .energy resources.. Of these three proposals the first relates
e_to ‘the ﬂow ‘of information-on  available" ‘technologies discussed - in
hapter 3, and was mentioned there in its context.- Moreover, the proposal is
ot _spemﬁcally geared to the technology required by the small-scale or
: mformal sector.or under a basic-needs strategy; on the contrary, it is geared
‘in; partlcular [to] advanced- technologles” The third proposal refates to the
mgle (although v1tal) priority area of ¢nergy (discussed above).

“In addition to- dlscussmg the creation of a Consultative Group on Appro-
riate: Technoiogy, the  World. Employment ‘Conference - considered the
uestion of the establishment of an International Appropnate Technology o
Unit. 'Such a unit, if created, would correspond at least in part to the second =
tem mentioned in the resolutlon ondévelopment and international economic i
-operatzon which is cited ‘above. The resolution speaks of ¢ ‘relevant”
csearch fmdmgs and the 1dea underlymg the proposal to establish an

would be 11'151[5;,1.0[)1,1'_‘1te |
Im_ted Natlons ;General Assembly

on "362;(8 VII) of is sgp 1 /5.
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“Other -related proposals have been put forward, such as that of the
.,Umted States. Natton_al A_cademy of Scnences, mcluded in the Umted States”

h __th govemments _ mdustr:e___ and research facllmes of developmg

: countnes. "UNDP has recently proposed the’ estabhshment of international

. R and D institutes for specific industries or smail groups of closely related

' mdustnes.‘ Other proposals in the same vein could be mentioned. Certaln]y i

i the multlphclty ‘of 'similar proposals coming forward at the present-time

indicates the exlstence of a -widely felt need and of a gap to be filled.
Much of the necessary international co-operation could be among the

developing countries themselves. This would reduce some of the uncertainties

and heavy costs that inevitably arise when an individual developing country

(except perhaps the largest and technologically most developed) goes ahead

+---on.its-own:and risks spreading its own limited-R and.D resources too wide .. ..

nd oo thuﬂ ‘Instead, each country could spemahse in buﬂdmg up “centres"_j;
of excellence in: fseld_s suggested by the spec1al interests of a given country,

potential for research. Such a deliberate blending of creation .

_nd transfer of new. knowledge wou}d seem. to correspond closely to the.-' -
m of ““collective self-reliance™. R
Intematlonal support for the development and dlssemmatlon of appro- o

pnate techno logy need not entn‘ely depend on government action, A number

of non-profit-makmg orgamsatrons ‘such-as the Rockefeller Foundatlon;':. ;

- and the Intermediate Technology Development Group in London are active - -

and‘ have a cons1derable unpact m this: freld S0 are a number of large = -
ompanies; especxally those with_ ma]or multmatlonal connections .with -
devclopmg countries, of whlch Ph111ps with its specral pilot plant in Utrecht -

p’e n_aps the best knov_vn example Beyond thls- the contrrbutl_o_ns of multl- '
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countries, perhaps in the suppliers’ and distributors’ own plants. The risk is
that R and D carried out by multinational enterprises may not be readily
available to national producers, although this point could alse be covered in
gree'nents w1th host governments ‘and in the proposed code of conduct or
-gu1delmes for multinational enterprises.
Another risk is that the R and D located and disseminated by multi-
_ national ‘enterprises in the developing countries might take the form of
““résearch on inappropriate products or inappropriate (for example, capital-
“intensive) processes, leading to an internal brain drain (that is, one diverting
- scientific resources away from national needs) and possibly serving as a step
* towards an external brain drain (that is, transferring to the head office any
- promising and well trained scientists from the local R and D establishments
who may have caught the eye of the head management). In other words, the
transfer of R and D work to the subsidiaries of multinational enterprises in
developing countries is perhaps most useful if it takes place within the context
of vigorous national R and D development in the host country, geared to
¢ country’s own probiems and providing a »atrsfactory working environment
for-trained local staff.
It has also been pointed out that the changes in demand patterns and
relative ‘prices . resultmg from a basic-needs strategy, especially when
ombmed with social cost pncmg and the removal of factor price distortions,
ould go some way to ensuring that the R and D work of multinational
nterprlses would be redirected to more appropriate products and processes.
- Inthe proposed code of conduct for direct foreign investment, and in the
‘recommendations, guldelmes and training efforts designed to secure more
ffectlve ‘bargaining and negotiations between developing countries and
_.uitmatlonal enterprises, provisions for a greater contribution by multi-
national ‘enterprises to the technological capacity of developing countries,
mcludmg R and D capacity, play a considerable part. The best method of
' ing:such. a.contribution and the form it should take will differ from

tryto country, from_mdustry 10 mduscry and even from one multmatlonal iy .'_r'j_‘_ £

resent. share' (alﬁlost eertamly well under 1 per cent) of the R and D expen- £ "
mlres of the multmatlonal enterpnses in- the developmg countnes in whlch g

:extemlon of local subcontractmg and the: development of networks of local" '
upphers intheir turn, depend toan: 1mportant degree upon. the technologlcal
capacity -of such Iocal units. Thus, ‘once’ again," the: relatlonshlp between
the development ‘of ‘nationial: capamty andthe: ability .of securing from . -
‘international contacts good terms leadmg to a further lransplantatxon of
:technologlcal capacity . are . seen to be complementa"y -and cyciically
‘connected, In the light of the premous discussion on_the- importance of a
-'-natlonal apltaI goodls .;mdustry for. natlonal technologlcal capacity, the -
se by 1 enterpnses of. natlonal engmeermg
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-(machine building, repair and maintenance) services would be especially
important. The same applies to the role of multinational engineering
enterprlses

- The main problem will be to direct the potentially large contribution of - -

the multinational enterprises to appropriate R and D towards the small-scale
_;and-mformal sectors. This will not come naturally to, them, since their natural_-- :
" interest is in- larger—scale, gapltal mtenswe processes and standa:dlsed often i
L hgh—mcome goods. It is partiy for. this reason that the possnblhty of i increasing
' the tax contnbutlons of multmatxonal enterprises to their host countries
has been mooted, with ‘a view to providing increased financial support by
mult_m_atlonal_ enterprises to the national R and D structures of the countries
in which they operate.!

i ee A S Bhalla and F.. Stewart .“Intematlonal actaon _for approprlate technology s m

fntemauona! stmte gtes ;




‘SOME PROBLEMS OF TRAINING
_ AND EDUCATION FOR
 APPROPRIATE TECHNOLOGY

~ TRAINING

The question of whether capital-intensive methods displace skills, or
“-on the contrary are complementary with skill intensity, has been hotly
debated. It is obviously an important questlon Developing countries suffer
froi shortages of certain kinds of skill ‘as severely as, or more severely than,
om a: shortage of- capltal Labour—lntenswe ‘metheds which: place a heavy
stram on very ‘scarce skills may therefore in fact be inappropriate—except
¥ the degree that oné may assume. that widespread employment will
lead to “leammg by domg”, and thus in effect help to form and create the
necessary skills.
Research mto thlS ‘question. has been gomg on for some tune, although not .
ntensively as the importance of the problem would warrant. The results
ve been’ mconcluswe in the ‘sense that no general answer has emerged:
' .n_ot possxble to staie in‘a general sense that labour intensity saves skills
r.that it ‘requires more skills ‘than Capltal -intensive technologies. Very
robably, the Teal answer is that capltal- and labour-intensive technologies .
reqmre dlfferem kmds of skill;. and it is difficult to weigh the different kinds
: : ; Moreover

local. manuiacturmg compames could be meamngfully compared contra“y.' SRR
to expectatrons the foreign companies tended t0 use ‘more labour-intensive
'methods tlns was, attrl‘buted by the rmss:on to supenor superwsory :klﬂS
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Where such skills are absent, producers have to rely more on machine-pacing
_of labour performance and this leads to capital intensity. However, other
tudies (as well as the Teport of the Kenya mission) have also found that multi- -
ational enterprlses tend to pay hlgher wages, which would give an mcentlve_
B __o'inore capltal»mtenswe methods and they certamly have -easier access
- .".to capital. ‘Moreover, while the large-scale multinational enterprises may '
““have supenor superwsory skills, the very smali-scale and informal sector -
_ 'operatlons may have no problem of supervision at all, particularly in cases
“of self-employment and family modes of producnon Capital-intensive
‘methods require high-level technicians to maintain the machine processes but
perhaps fewer operative skills and fewer foremen and supervisors. But, on
the other hand again, they require a more disciplined and punctual labour
force, and any breakdown of machinery due to carelessness or ignorance
can be very costly.
As will be seen, the mixture and combinations of the different kinds
... . of skill required.do ot lend themselves.to easy generalisations. A World
o9 -.-Employment Programme study in Kenya has shown that automated (capital- =~
L :mtenswe) processes require more supervssory Sklll bl.t less of other kinds of - -
skilled labour in the actual operation, so that there is a choice of combmatlon
'-_.between hlghly skllled plus unskllled labour in the autemated processes and
“serni-skilled labour in-the semi-automatic (less capital-intensive) processes.
i Itis obvmusly not p0531ble to say whether a transition to less capital-intensive
- processes “saves skills” or not. The very question appears oversimplified.
Other studies suggest that skill reqmrements may be relatively high with both
'__capltal-mtenswe and ‘labour-intensive technologies, but relatively low with
" technologies intermediate in degree of capital intensity. World Employment
Programme research in Thaﬂand has shown that labout-intensive and capital-
~.intensive processes also involve different kinds-of supervisory skill. Probably
' ..:the skﬁis needed for orgamsmg ‘workers are more readlly avaﬂable in

=._op cnt P 112 =
mrepreneurshlp anu economzc
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‘values of labour-intensive processes than managers trained in sales and
finance who depend on machire salesmen and external consultants. These
findings ‘are .not necessarily irreconcilable, but their existence once again
‘shows the dlfflculty of easy generahsatlon In many studies, however, the
klll pattem of the labour force and of the management has emerged as an
.mportant determinant of technology.

At its ‘International Centre for Advanced Techmical and Vocational
":Tra_,m;ng in Turin and within its training programme, the ILO organises
-*.seminars on the training of managers and engineers in the choice of alternative
_technologies. One such seminar (on employment promotion training for
:mfmagers engineers and technologists in manufacturing and construction)
was organised in July 1975 under the joint auspices of the Turin Centre and
-the World Employment Programme. It is also proposed to draw up guide- .
‘lines for training managers in the choice of appropriate technologies. In
- general, managers are trained in choosing between competing variations of
the same technology. To enable them to make a wise selection from a range
i technologles suitable ‘evaluation metbodoiogies and - training in their
dicious use need to be dlssemmated to managers and government officials
jlth',' respons:bﬂltles in economic- planning, environmental and resource
onservation, the licensing of new indus _.es, and so forth. All this is envisaged
as a response to the recommendation of the United Nations Advisory Com-
mittee on the Application of Science and Technology to Development
CAST) that “national and international orgamsations should make special
rovision . . . for educating engineers and managers in the appropriate choice
f teéhhelogy in developing countries and its adaptation to local conditions™. 1
“In’the field of management and supervisory training, programmes and
urse ‘materials and even training methods are already in existence. An
xcellent illustration of this type of training for small-scale rural entrepreneurs
the:Smali Business Management Programme. developed by the Province
Saskatchewan in. Canada. Other programmes of varying sophistication

f

'he problems arc; however, those. -
e_development of channels. for dehvermg this trammg to those who'need it
bs_tantml amount of. expenence in this area has already been acqulred in '

aps, notably as regards rural training and training for the: urban informal -

discussed below).
: ::'Another field in Wthh more work needs to be done is w1th regard t() the .
;.-appmpnate management techmques for mobilising }arge numbers. of workers
'employed on a terﬂporary basxs, a case whmh arlses w1th large s¢ ale labour- :

1‘UNIDO Starement by the Umted Narlons Advrsory Commmee on the Applzcatwn of
Science aﬂd-.Technology 0. Development at s Twentieth Session held at Geneva, 21 October-
Novem e "1974
75 (doc. IDiCont3/11, 19 N

'19?4 mm‘eographeu), p.

le for all levels. up: to the top echelons of large-scale industries. .
the. preparatmn of sultable trainers and :

he 1LO as a: result of techmcal assistance pr0]ects, ‘but there are still some - St

ector. These are the areas- on whlch future actlon sn(mld concentrate (as" SOEN

Paper submitted: to the 'Second ‘General Conference : of UNIDO ‘lea,:.". S
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Sy '.ntenswe constructlon pro jects. While some experlence ‘has been gamed in thlS

;area,lit would be useful systematically to classify and. analyse ‘management
L teehmques for large labour forces for widespread dlssemmatlon for the
S purposes of trammg as well as lmpiementation :

B As has een mentloned approprlate technologies have the: advantage that -

_"‘:mnovatlon may ven' =_esuIl: By conttast subsequent productnuty gems w1th :

_-_'fcapltal-mtenswe technologles are more" llkeiy to lead to the. acquSlthIl of

;. Anore:; equlpment and thus to use up scarce 1nvestment resources and forelgn 2
- exchange.” : o

: :;The expenent‘e of Afrlcan countnes has shown the great mgmﬁcance of

: :trammg by. expatrlate firms and how thls training is transmitted to the rest of -

" the. .economy through- mdlgenous systems of masters and ‘apprentices. 1t has S
- also been observed that firms run by expatriate minority residents - (e g

. ;_,ebanese and Greeks i in some ‘African’ and Latin American countries, Indians
and Chmese m ‘Asian and other countnes and so on) play an espemally :
mportant role in on-the-job training, since they are. typlcally disposed 10
-_use PPIOpr te-_'and;flabourwmtenswe_.technologles
‘World Employment P;rogramme research 1nto metalworkmg m Ghana
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“of the informal sector and rural workers; and the means by which teacher
training can be upgraded to provide an effective implementation of the
curriculum. A study in Bangladesh is designed to explore, among other
factors, the influence of formal and non-formal education in the performance

of farmers .in the adoption and diffusion of technological innovations.

- The unequal access to capital involved in inappropriate technology is

. mlrrored by unequal access to education.? All too often, as the ILO comipre-

"henswc employment strategy missions and other studies have shown, the

_educational system alienates students from the real-life problems of the
economy, it .hat it is based on imported curricula and methods and is geared

~ to examinations that admit a student to the following stage of education,

-+ rather than catering for the needs of the great majority of students, for whom

. .each level will be terminal. There is a high level of drop-outs, and the

“education of women and of those living in rural and remote areas is still

~ inferior. The importance for the development of the rural sector of improved
-facilities for educational and vocational training is stressed in the Programme

of Action.? And at the highest (university) level valnable national resources,
both human and financijal, are being spent on producing graduates more
attuned to the needs and traditions of far-away 1ndustr1ahsed countries than
o those at home.
The ILO comprehensive employment strategy missions have spelt out the
changea required by the demands of a basic-needs strategy. Science education,
eacher training and the design of new methods and curricula are the priorities
ressed in the redesigned framework of primary, and especially secondary,
du_catlon as comprehensive and terminal units. Technicians rather than
echnologlsts are required in large numbers. Some of these efforts are
eginning to. bear fruit, and many countries are now trying to feature basic
cience and vocational training more prominently in primary- and secondary-
chool curricula, and to develop basic-needs-oriented systems of vocational
raining and informal education.

The role of education has been further enhanced by the growing evidence

nd reallsatlon that formal techmcal _trammg plays a smaiier part. than was

: ' on-the- ]ob tralmng are the main. L

. sent, the ILO s makmg efforts, in collaboranon w1th UNESCO and EEEaNT
UNICEF to mtroduce teclmologlcal elements into basic education in West -~~~
rica. These are lmked thh other efforts to mtroduce new technology into R
che vxliages and to provlde, at the same. time,’ appropnate training for the - -
';'mamtenance ofnew pumps outboard motors, and other mechamcal means for <~

‘Pamcularly'm rural areas, as empha51sed in the Prograrnme of Actxon (pard 20)
2Para, 100 : -
" i 3.See Peter Kilby: “Farm and factory A comparlson of the skill requ:rements for the.
: transfer of technology”, in The Journal of Development Studies (London, Frank Cass), Oct. 1972,
.p..67; and J, Maton: “Experience on the job and formal training as alternative means of skill
i acqulsntlon An empmcal study” in Intemanonal Labour Review, Sep -1969. '
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improving productivity in rural areas. This is being done in response to the
general observation that the simple introduction of new techniques and
materials into a rural area without provision being made for the necessary
skills for maintaining the new equipment have proved wasteful in many
instances in the past.

TRAINING OF TECHNICIANS AND INSTRUCTORS

The need for engineering and design skills, emphasised in earlier chapters,
offers ample scope for training programmes. No technology plan, no network
of institutions, no policy will work without qualified personnel.

The Programme of Action adopted by the World Employment Con-
ference singles out the training of technicians for appropriate technology
selection (para. 50). Here also, the industrialised country, with its extremely
high degree of specialisation and long periods of training, does not necessarily
offer the appropriate model or blueprint. For instance, in the capital-goods
industries of developing countries the need will often be for multipurpose
machinery and hence for non-specialised casting workshops. This will require
different qualities and a different training. Moreover, the proportion of
medium-level technicians and other personnel of similar level to highly
trained personnel should be greater within a basic-needs strategy (for
instance, there should be many more trained health workers and nurses
than doctors, among doctors more general practitioners than specialists,
-and so on).!

Efforts need to be made to develop training programmes which provide

- rapidity of training, and especially retraining. The old style of apprenticeship,
which is so prolonged that in effect it ““locks™ the worker into one trade (and,
.. —-usually, one technology) for his active life, must be avoided. The “modules of
" employable skills” concept now being developed by the [1.O is particularly
interesting from this point of view. In co-operation with a wide range of
national projects of vocational training, modularised training programmes are
' 'bemg developed for basic professions, taking into.account the needs not onIy
f'large-scale mdustry but also. of the mformal and rural sectors. Ry
- 'In its technical assistance. programme the ILOis also heav:]y mvolved w1th o
‘institutions “training machmrsts fitters, “welders, electrlcrans, mechanlcs
‘woodworkers, brrcklayers, pattern makers and " foundry operatwes It is .o
f;mportant that' the trammg needs of the small-scale and informal sectors'._:_' :
. should ‘not- be neglected and valuable programmes in: thas very : field have . -
: a[ready been devised ‘in small-mdustry institutes, erafts training- centres,
_’eo operatlve workshops and SO on. 2 Among the methods recommended are

ap may be added that i in the mdustnahsed countrxes too second thoughts are at present bemg

N ."expressed about. the. present model of science education, and many reforms currently -being

R suggested would move the systém’in a dlrectlon whrch would make it more smular 10 that now -
..+ advocated for developmg countries.

2 See ILO Employment growm and bas:c needs - _op. cit., p. 147. . '
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mobile demonstration workshops that may be taken info rural areas® and
specialised appropriate technology institutions where draughtsmen and
design engineers are trained to make blueprints and models suitable for smail
engineering workshops. There is plenty of scope for institutional innovation
and new ideas in training for appropriate technology, as well as for exchanges
“of expenence among various countries. For Colombia it has been suggested
“that recent engmeenng graduates should be employed for a year or two in
“plants where the equ1pment they .design can actually be built and tested,?
- and the comprehens:ve employment strategy mission to Kenya made similar
- suggestions to make recent engineering graduates familiar with labour-
© intensive and small-scale production processes. Another suggestion which
~could be useful in this connection is the establishment at each university
of a technology development centre, as is the case at Kumasi in Ghana.
. Rural vocatiopal training is often unjustifiably neglected in relation to
- industrial training. The ILO Eighth Asian Regional Conference, held in
" Colombo in 1975, after identifying the lack of technical, administrative and
- 'managerial expertise as a major bottleneck for the implementation of rural
development plans, pointed out that some training of farmers and their
.families in off-farm skills can greatly help to cope with the widespread
'ptoblem of seasonal unemployment. At the same timie, seasonal unemploy-
ment offers an ideal opportunity for tralmng by using otherwise idle time.
Rura! youth might be influenced by proper traming to take up a rural
ccupatlon instead of joining the stream of migrants to the towns. The ILO
lts_elf has concentrated on the training of instructors, in view of the multiplier
effect which can be expected from such a concentration. It is clear that any
such plans | for expanded and reoriented rural training require suitably trained
and oriented technicians at various levels for staffing and direction.

At the rural community level two types of training will be required. There
will be a need for modern versions of the village blacksmith, able to rig up
._mple machines such as the cassava-scraper developed by the Intermediate
Technology Development Group, London, and capable of repairing equip-
ment of non-village origin. The other need will be to develop entrepreneurial
sources on‘a community scale. There must be a communal awareness of,_aud :
iness to undertake, the functions of marketmg ,(v1suahsm gand’ actu ising

for some rathes: innovative programmes. of rural adult education.- o
ast fallures in rural approprlate techno]ogy ‘have shown - the need to'. :
ensure that any’ innovations are both sacially - and techmcally appropnate

technology Engmeers need to bc tramed to des:gn equ;pment that is sultable

g The use of mobalc trammg services for the benefit of rura! areas was a!so recommended
more generaily by the ILO :Eighth Asian Regional Conference : '

ln"Colombna” in H.O: Technolagy ana‘ emp[aymem in mdustry, op. cit., pp 251-252.

po eh_tial markets and potentlal resources) accoantmg (avmdmg profltless _: . :
res). and fmancmg (for: example commumty savings' banks). ThlS callsz-_ R

Thus sultably trained. anthropologlsts may part101pate in teams on appropriate Ll

2 Instituto de. Investigamones Tecnologtcas, Bogota “Capacity of the engmcenng md_ustry o
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for rural use, tolerant in materials and dimensions and capable of being
repaired by village mechanics. And the participation of people who really
understand commerce in its various aspects, in order to help rural enterprises
-to find ‘and obtain access-to -the markets they can’ supply, is partlcularly.-

¢ 1mportant but hitherto totally ignored.

o An 1mportant obstaele to the nnprovement of trammg in appropnate'
Y technology is the lack of suitable ‘training material. This apphes to all levels -
- (training courses, techmcal schools, universities) and to all types of matenal_ '

" (textbooks, manuals audio- visual material, and so on). Such training material
is needed mamly for use in educatwnal and training institutions in developing

countries, but not. exclu~=1vely so. The same need “arises in institutions . in. .

“industrialised countries which train people from developing countries or those
who plan to work in developing countries. The preparation of such material
should be mainly a task for the developing countries themselves, but again the
industrialised countries and the international organisations have a role to
play, and international assistance generally is by no means excluded. This

_is a priority area, partly because of the strong multipher effect that would

. tesult from the removal 6f this bottleneck ‘which now so greatly mhlblts the :

""_.:development and dlssemmatmn of approprlate technology,.and partly.fﬁ:

- because otherwise the wndely prevalent notion of the inherent superiority .

- .'of the technology of the industrialised countries (large-scale, capital-intensive .
 and energy-mtenswe) is‘bound to persist. Only the demonstratlon of equally' (o
or more efﬁment alternatives will help to demolish this notion—and this
in turn requu‘es ‘material that: can be used in the- trammg of those mvolved
.1th technologlcal decisions at various levels. - :
T he: Programme of: Actmn adopted by the World Employmem: Con—"'

'ference calls for the: formulatlon and: 1mplementatlon of national trammg_'_.

plaas (para 56) In doing so, it dlstmgulshes the followmg four levels:

_(a) m:ddle—level techmc:ans and. skllled workers to’ be employed in the_'
L productlon technologles assocnated with the goods and services required =

material and soc1a1__ob]ect1ves_
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*-'-INSTITUTIONAL ADMINISTRATIVE
ND PLANNING REQUIREMENTS
FOR APPROPRIATE TECHNOLOGY

“INSTITUTIONAL REQUIREMENTS

In any developing country, and especially in the larger and technologically
“more active ones, there is a multitude of government agencies concerned
‘with the promotion, dissemination and use of technology. The ministries
_mdustr'y,'_agnculture, transport,’ pubhc works and other sectors of the
econom'y‘ ail have to choose technology, both in the sense of methods to.be
employed in: the pubhc sector dtrectly under ‘their control and those to be
recommended, transmitted, induced or prescnbed to private sector operators.
Nor must it be forgotten that such decisions on technology are not limited to
the so-called: “productlve” sectors. There is a health technology too, with
dec151ons to be taken on matters such as the chmce between the construction
W eapltal-mtenswe urban hospttals or of-a. network: of Tural health
clmlcs ~Even’ where the deczsmn to build hospltals has been taken hospltal -
i_nent can be ordered from sm all—scale or even informal sector producers
or from arge producers, or 1mported The hospltals themselves ean be built by

in _arlous ways and to a varymg degree Even the mlmstrles of forelgn trade’

age, which home industries. .-




i -_natlonal basis. The different traditions and different problems of developing :
SR 'countnes will lead to a different emphaSIS and to different areas of specialisa-

'-'-'_'mstltutmns for research on their major export commodities—oil, rubber,

fechnologies for basic needs

at the beginning of their technological development will of course not have
the full set of institutions shown in this or other blueprints, and may wish
..to develop some of the required. institutions on a regional rather than a . .

" tion. ‘Most larger countries, “in fact, will wish to add their own spec1ahsed' B

"coffee and 50 on, as the case may be. It would also be possible to list and
classify the various elements of such an. institutional network 'in différent -
‘ways. ‘All the same, the United Nations World Plan of Action blueprmt
~could serve as the basis for a rapld survey “of -the metwork of relevant
institutions, in a way that would help to bring out the problems of interaction
and co- ordmatlon between them. The Plan classifies the institutional
requu‘ements as follows:
(1) national policy-making bodies in science and technology:
(a} central science policy-taaking body;
:(b):R.and'D promotmg and co- ordmatmg bodies;
-(2) hlgher' cducatmn 1nst1tut10ns in science and techqology
(a) science faculnes in universities; -
- (b) “third level” poiytechmc schools and schools of engineering;
) “third ievel” schools 'of agnculture
(d) “thu‘d level” schools or umversxty faculties of medwme
.(3) techmcmn trammg institutions: .=~
i (a) teclmo[ogu:al trammg institutions;
i(b) agricultural training institutions;
. (c) ‘medical trammg mstltutmns _
OR research and expenmental deveIopment institutions:
{a). fundamental research institutes;
o b) apphed research and expenmental development institutes; and
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" intensive, local-resources-using, energy-saving or otherwise specially appro-
priate technology, it will be found that there are a number of spec1al
- ‘institutions of this kind, outside the general network previously described.?
- “In India, fot instance, there is an Appropriate Technology Cell in the Ministry
- of Industrial Development, a National Small Industries Corporation, Small
: ":Industry Service Institutes, a Smali Industry Extension Training Institute, a
National Research Development Corporation, the Gandhian Institute of
Studies (w1th an Appropriate Technology Development Unit), the Central
‘Leather Research Institute in Madras, the Planning Research and Action
Institute in Lucknow, and so on. The set of small industry institutions
-controlied by the National Small Industries Corporation alone has assisted
100,000 firms, trained a similar number of people and supplied machinery
‘on hire purchase to a value of some US$80 million. The National Research
Development Corporation has almost 1,200 registered inventions and has
established prototype production units and pilot plants. A scaled-down
process for sugar production developed by the Planning Research.and Action
Institute has been applied to about 90G units. Similar networks, although
‘on a smaller scale, exist in a number of other developing countries, especially
‘in Asia. . Tn Africa the East African Industrial Research Organisation
{covering Kenya, Uganda and Tanzania), the Technology Consultancy Centre
“at Kumasi ‘University of Science and Technology (Ghana) and the Federal
stitute of Industrial Research (Nigeria) are examples of institutions with
onsiderable achievements in the field of appropriate technology. Latin
merican examples would include the Instituto Nacional de Tecnologia
'dustnal in Argentina and the Instituto de Investigaciones Tecnoldgicas
‘in Colombia. There are also important institutions in the industrialised
countries, such as the Intermediate Technology Development Group in
he United: Kingdom, the Brace Research Institute in Canada, the Too}
;_Foundatnon m the Netherlands and, in the United States, Volunteers in

t—Wes Ce_nter in rIawau 2.0 L Ve
he OECD Development Centre has suggested3 that mstltutlons of thlS S
‘kind that are ‘more specifically geared to appropr:ate technology can be”"_- S
_ded mto three bw categones EEAE e 3 - , ‘
a). ]ngher educatxon institutions; or rather small groups whlch onglnated'-'_ L

- from and are closely Tinked  with " stich - institutions, such as. Kumasi - -
- Umversny of Science and Technology (Ghana), Mindanao State Uni- -
versity (Philippinies); the Universidad'de lox Andes (Colombla) or the
‘Technische Hogeschool Emdhoven (Netherlands) 3 : :

'( b) govemmental pnvate or seml-pubhc orgamsatlons specxahsmg in mter—

[18ee Appendlx B pp 145 160 _ : S
"2Fora descnpnon of the: activities of these orgamsauons, see Appendlx B.
Nicolas Jéqmet (ed) Approprmte--t nolagy' "Problem.'s'-and promises (Pans, OECD Gl

1976), p. 55; R
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mediate technology and working primarily on a naitonal basis, such as
the Appropriate Technology Cell in the Ministry of Industrial Develop-

L "--}.Technoiogy Development Orgamsatlon {Pakistan); and -

- (c)- multinational groups ot research centres, such as the London—based
-+ Intermediate. Technology Development Group (United Kingdom),
_Volunteers in Technical Assistance (United States) or the Internatlonal
‘Rice Research Institute’ (Phlhppmes\ S

““The ciassdlcatwn presented in the United Nations World Plan of Actlon

mentioned above dlstlngmshes four functlonal levels:?! '

(a) planmng, dec1s10n and control; .

(b} co- ordmatlon promotlon and fmancmg of scientific and technologlcal
research at the national level;

{c) execution of research (operational network) through institutions for
higher education 1n science and technology, technician trammg mstltu-_

i tions ‘and- research and development mstltutlons and s '

(d) : SClentlflC and’ technologzcal public. servmes

»

_-one o other of these four functional levels. Once .again, it is possible to =
: develop dlﬁerent cntena for estabhshmg functlonal levels, or to allocate'
: '.-dlfferent institutions to. other levels than those in’ the United Natlons clasm—' '
*fication ; but it is clear that, in one way or another, the four. functions listed

part ofa ‘coherent and cUumstem system. -

_ _---téchnologlcal public services (STS) —which could also be described ‘as the'i'_-
: I“mﬁrastruc_ture” nf the mstltutloual networkmv; too often overlooked m

-.:»ment and the ‘Gandhian Institute of Studies (Iridia) or the Appropriate S

‘The 72 types of institution previously mertioned are then allocated to -

above mast be camecl out by the network of institutions and that each level:_' : :
must have ;ts own and “diversified - mstltutlonal requlrements and must be T

“The 1mp0rtance of - the fourth functlonal leveI the sc1ent1flc and
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. definite advantages in linking technological advice or training with lending or
. with managenal training in book- keepmg, stock contral, and so forth, in
~courses or operations under the auspices of small business administrations.
~The science and technolegy institutions that at present exist in most
" developing countries were created for the development and promotion of
B technology for ihe modern large-scale sectors. As noted above, the recent
" preoccupation with intermediate and appropriate technology especially suited
1o the needs of the small-scale informal producers has also led to the creation
. of some special institutions to deal with the subject. For example, in countries
- such as India and Pakistan, which seem to be the pioneers of the concept
-~ and movement of appropriate technology, the existing national institutions
-*. on scientific and technological research did not undertake the additional
- responsibility for the development of intermediate and apprcpriate tech-
‘nology. Instead, separate institutions were spzcially created and designed for
this purpose, presumably on the assumption that it was difficult to reorient
the existing scientific and technological institutions for upgrading rural and
‘small=scale technology Since the development of technolog:es appropriate:
o the small-scale sector is supplementary to the development of technology
“fort the large-scale sector, it is essential that when the two types of technologies
-are promoted through parallel institutions, such institutions.and systems
- should interact to the mutual benefit of both, It may be desirable to allocate
e__respons1bllrty for the large-scale modern science and technology institu-
ns with the central government while leaving the responsibility for the
mé]l scalé intermediate technology with local and provincial govemments
_nd prrvate institutions.
- So far, only national and local institutions have been consrdered It would
“possible to draw up a corresponding list of international and regional
institutions and arrangements needed to support and co-ordinate the national
nstitutions. If such a list were drawn up and compared with reality, many
aps would: ‘become. ‘apparent. A number of proposals to fill some of these . . -
ave been'-‘put forward m vanous contexts and from _.varlous sources

World 'Employment Conference . : .
In the preceding chapter it was. pomted out that---l _s -pomtless to set up -' D
mstltutrons ‘unless trained :and- motivated personnel are available to make . -
Tk, It may now be added that the success: ‘of these mstrtutlons wdlr R
: also depend on the full co-operation of. the scientific communrty, of advrsory R
panels of leadmg citizens, of management and workers ‘in the productive
ectors: and indeed’ of ‘the commumty as’a whole Rewards for.successful -
_ mnovatrons and useful suggestions, publ1c1ty in; newspapers, radlo, telev1smn _
- and’so on may’ ‘help here. This last point: also”leads ‘back again to the
: funportance of an’ educatxona.l system both formal and informal; which inter
alia creates. an,ﬁattltude of mterest m technologlcal problems and an under-
al ro 1al' dev: ent. landex citattention
o technology policy and the‘development'o 'technologlcal mstrtutlons would
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. nortn'ally be indicatet‘l in any national development plan. The very exercise
_of doing this would bring home. to planners the need for. consistency.in

_mconsxstent demsxons m these two flelds to Sllp m unnottced

i 5ADMINISTRATIVE REQUIREMENTS

. institutions  is; admmtstered in ‘any - field, . the .contrasting merits of
' ?centrahsanon versus decentrahsatlon feature prommently Decentrahsatlon
‘has obvious advantages, to help to eliminate the communications gap dis-

. cussed earlier in this book. This is partlculariy s0 in the context of a basic- -
L 'ineeds strategy, when loeal needs and the nature of local poverty problems may

technoiogy mvolves the pammpatlon of mnumerable small production units,

regional and local. institutions may do useful research in unfashionable yet -
i_mportant areas which are: of regional but not of natlonal lmportance and

which would otherwise be: neglected .
?'__One of the chief co- ordmatmg tasks, and one makmg strong clalms on .
.the quahty of: admmlstratlon, is the. nght “packagmg” of technolouy with

; suppiy of mputs such as: fertlhser or urlgation in'the case of a grlculture, price. . -
11_:'1eent1ves ‘the- structurmg of demand by means of- fiscal and other pohc1es .
and so. forth. It is. oaradoxu:al that, whereas ‘in the case of transfer of:f' L

S "'r::"technology ‘policy.“and development policy and would prevent 1rnp11c1t"- S

Among the ISSI.leS that arise when such a considerable - network of =

and in the context of rural development generally (where the obyious need -

or community i volvement ‘and grass-roots identificati n of problems has:

- led to many- variations of decentralised adm:mstratlon) Apart from ensuring :
closer links. ‘between teal local or regional needs and R and D_activities,

: extenszon services; mformatnon and communication - services, - credlt the
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A political-administrative comparison of labour-intensive development policies

Poiu.'y . o Support from Opposition from Administrative requirements
A1y 2 @) 4
: -'Agricultural Small farmers Large farmers Effective extension service
.. extension for willing and able to reach
© -smaller farmers small farmers
“Rural public works Workers on Persons who must Organisation, design and
' ' projects; pay higher taxes, management of widespread,
beneficiaries of wages, andfor dispersed construction projects
works constructed  prices
Industrial extension Owners and Ovmers and Extension service linked with
for small-scale and managers of managers of “appropriate technology”
rural producers small-scale and competing large- R and D rsaching
rural enterprises scale enterprises  small producers
Public housing Workers employed; Owners of rental  Organisation of construction
sellers of building  housing and financing of houses;
materials; recipients management of public housing
o of piblic housing ' ' _ ' '
Tariff revision of  Producers of import Consumers of Effective import controls to
“duties and quotas  substitutes capital goods and  prevent smuggling and
T luxuzy imports black market

Regional and rural Property owners  Inducement of investors to

sectors generally and residents of invest in outiying regions;
metrapolitin control over metropolitan
) areas investment
icy— - Lower income Upper income Control over wages and
groups groups salaries paid in formal sector

Intelligentsia (7) Large landowners Capability of assessment and
collection: of land taxes

Employers; Organised labour  Control over wages paid
. the employable

Employers or Organised labour Control over labour disputes
--;organised lab0u1'1 =, -or- employers? .

Lontrol over cumcu!um, B
: 'admrssrons staffmg and 5o on

: Out-groups

CIn-groups

'_.A]thoug_ it cludes 11 areas’ of actron, the tabIe 1s stlll hlghl selectlve the
L) mission’s report shows at least 120 pollcy areas or specrfrc pohcres. L
hese heavy admunistrative requrrements arise at a time when the ‘public
services in ‘the ‘developing countries are . already over~stretched ‘and over-

_ he execution-of a labour—mtensrve new development policy

_ thus often be ‘added to *Iready heavy pressures; and it has -been.
e'sc'rrbed ._as ospemally _“_admmrstratron—rn_tenswe”_._2. One.reason for_ the

. lﬂchmar' and Uphoff “chond the economics of labor .atensive deve]opment
; prepared by Uphofk' for an admrmstratwe semmar held o
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“administration intensity’”’ of labour-intensive methods in public works, for
e _r._-'example s the time factor: labour-intensive ‘methods will ‘mormally take

S0 be morg subject t0 delays and dlSl‘upthBS (although this last is doubtful -
Cras-a genera] proposition since there can ‘certainly be. serious delays and
L -'dlsruptlons when' capital equipment is deployed). The petiod of transition
to anew technolo gy policy will be especially difficult, since the new technology
policies will require arrangements that cut across traditional departmental
lines ‘of responsibility. Also, the data basis for the new policies will often
be lacking since in the past data collection has been heavily concentrated on
the capital-intensive, large-scale sector.

_ In the case of extension services, links will have to be established with
groups (such as informal sector producers) with whom past relations were
often more of mutual distrust than of collaboration.

From the administrative viewpoint the implementation of an appropriate

- research and for arrangements to study and exchange relevant experiences
"'concemmg these admmlstratlve problems. The administrators, no less than
-the managers and engineers, will have to change deeply ingrained ways of
o thmkmg In'the case of road construction, for example, it has been pointed out
iina World Empioyment Programme study that the administrative procedures
- (such as conditions of contract, specifications and tendering pro;edures} used
- in ‘most. developmg countries are basically the same as those in the indus-

ﬂnported” ‘and “mapproprlate” than the technology used for the actual'
ad construction. '
' In so far as-a fear of labour problems and labour-management conflicts
.stands in the way of the adoption of appropriate labour-intensive processes,
effectlve Alabour legislation -and -industrial- consultatlon and_. conciliation.

©more time (callmg as well for more advance planning) and are also assumed" '

"5-":technology pohcy is’ uncharted terrltory "There i is an urgent need for more

e trlaltsed world. * In other words, the admlmstratlve procedures were no less
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: The importance of the social and political setting within which technology
"'_pohcy is placed has repeatedly emerged in the preceding discussion (for
‘instance, Chapter 2 emphasised the different motivations affecting choice

"__o'f'te'chnology on the part of different types of production unit, the special
.- gituation regarding choice of technology by multinational enterprises,
““institutional impediments to the transfer of technology, the importance of
- an institution such as subcontracting, and so on). Professor Sen, ir a study
prepared within the framework of the Worid Employment Programme, has
clearly demonstrated the importance of the social setting for the impiementa-
. tion of appropriate technologies. For example, the non-wage mades of
- production (self-employment, family employment) lend themselves raore
easily to labour-intensive techniques than do wage modes of employinent. ?
Thus, the promotion of appropriate technology requires not only effective
action within each mode of production specifically geared to the situation
ithin each mode, but also policies affeetmg the importance or weight within
h economy of the various modes of production. This comphcates the tasks
f administration but enormously adds to.its importance.

uch shifts between sectors and modes of production are the main reason
W y a capxta]-mtenswe technology will not only add less to employment—
other things being equal—than a labour-intensive technology, but will often
directly reduce and destroy employment by producing shifts from a labout-
ntenswe non-wage sector (crafts, rural industry, informal small-farm sector)
age sector (modern industry, large mechanised farms, and so on).

Tlns has been shown by the ILO comprehensive employment strategy mission
.enya to have been the case for the introduction of a new baking tech-
nology, and elsewhere for the production of shoes and sandals. In a wider
ontext it is one of the reasons for the failure of the Green Revolution to
have 'ts full potentlal nnpact on employment and the reduction of poverty

ale sector to a s'nali-scaje sect ;

TEC NOLOG . PLANNING AND DEVELOPMENT PLANNlNG

: '--At the fn’st funcvonai level of plannmg, dec1smn and control there is a
f"need for close integration with the natmnal plan As was' -pointed out in
: Chapter 1; ‘this has been made easier by new thinking about the purposes
“of national p_la_u;n;_ng in which the achievement of national technological

e, opsi 5.2,
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‘capacity has come to occupy an increasingly important place. Moreover, the
adoption of a basic-needs strategy would have a decisive influence on the
nature as well as the network of the 1nst1tut1ons requlred and dlscussed in

: aepenoence are aevelopment oogeenves in their own rlgnt but ‘at the same
- fime technology pohc1es can be powerfully supported by appropriate direct
-regulatory measures, such as hcensmg, rationing of credit or supplies, and
so-‘on. The practical conclusion is that staff familiar with science and
technology must be involved in the formulation of the national development
plan, and that development planners must for their part be involved in the
formulation of the science and technology plan.
‘__The_smence and technology plan usually will involve a much longer time-
an the typlca ' flve years of the natlonal development plan b

an, Jthere w111,-be a: mzxture of: pr0]ects w'nch create benefits Wlthm a
relatzvely short penod and others whlch may lead to ma]or breakthroughs

plannmg WO pocszble chams of causatlon have been dlqtlnguished (a) from e
) development strategy to pro ]ect 1deas to desagn and i englneermg to screntlfrc -
and technologlcal research and (b) from demgn and engmeermg to product .




CONCLUSION |

~ In the preceding chapters the discussion of many important issues has
already been highly condensed; thus, a full statement of conclusions would
¢-in danger of virtually repeating much .of what has been said before.
' Chap_ er is lumted © a bnef statemem of concluswns for national
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direct concern to developing countries. In the context of a basic-needs
strategy, problems of “de-scaling” (that is, production in smaller units and
for scattered markets). will be ‘particularly. important, -as well as the design ...
f néw produ\,ts or. addpted products requlred to satisfy reasonable basic- __
needs standards. The ultimate objective is to ensure that a technology chosen -
1s both cffic:ent and i m accordance with the needs and resources of the country. -
o “The Programme of Action adopted at the World Employment Conference
L recomn:ended the followmg types of action at the national levei:

52. The choice of appropnate technologies is dependent on the conditions pre-
vailing in each country and the characteristics of each economic sector. This choice
‘must also be based on the full utilisation of national resources. Thus each developing
country has the right and duty to choose the technologies which it decides are appro-
priate. To facilitate sucn a choice, it will be helpful to establish national subregional
and regional centres for the transfer and development of technology and to promote
co-operation both between developing countries and between the latter and developed
countries. The ILO should help in the establishment of these centres in conjunction

_ wuh other agenmes of thc Umted Nanons system

53 The promotlon of I‘ESf‘dl'Ch should be a fundamental pnonty in polncnes to' g
- “increase the national technological capac:ty of developmg countries and reduce their .
*.dependence on industrialised countries. This research should mainly be undertaken : =
- .within, ‘and under the direction of, the. developmg countries themselves or in cor- -
. responding reglonai or_subregional bodies ‘where these exist, with the technical '
- and’ financial -assistance of international-and other agencies presently involved in -
such ‘activities. Technolog:cal research should furthermore contribute towards the
satlsfactxon of bamc needs

w54 _Em‘h dmmlopmg co'..nt mcul uccelerate appropniate technological h
" ‘advancement in the informal urban and rural sectors, in particular, to eliminate under- :
employment and unemp_loyment and_l_'al_se productivity levels.

: 55. Forelgn firms, in response to the national legislation of. developlng countries
“-and in negotiation with them, and taking into account the national economic develop-
ment. plan_s_ should: e

pre d echnologlca] knowledge[,a _
roduction of parts:and matetials to national producers, and parncularly '
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‘(b) professionals, technicians, managers and skilled workers to replace expatriate
staff who presently apply advanced technology ;

c) - professionals and technicians needed to manage research and studies undertaken
by national andfor reglona.l technologlcal research bodies; and AR

'K,'t'echmelans, professmnals and ‘skilled workers, who' should be. assured of a
“measure of social status and incentives to prevent a ‘brain drain, in order to pro-
mote the u *!‘"""'"“* of technologies designed to achieve material and social

o E ob;ectwes _ )
S Itr may be useful to take into account the above recommendatlons in the
'preparatlon of guidelines for country studies for the United Nations

- Conference on Science and Technology to be prepared by the member States
in consultations with the United Nations system.,

- INTERNATIONAL ACTION

It is in the interests of th2 world community as a whole that the efforts
of developing countries to acquire greater technological capabilities be sup-
ported and that the present gaps and distortions in the availability of appro-
pnate technologles for different income levels be reduced. It is believed that
thiS is an. area where the condlt:ons for international agreement on 30mt

mternatlonal bodles mcludmg the Fourth Session of UNCTAD and the
ILO_ Wor]d Employment Conference Most of these proposals are

i e_lv and acutelv felt.
The ILO, with its unique tripartite structure, has a significant role to
play, in_collaboration with other United Nations agencies, to meet the
chailenge of these tasks. It is in a particularly good position to involve non-
ovemmental organisations and employers and workers’ assocmtlons,
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58. At present several organisations of the United Nations system are engaged
in work on appropriate technologies for developing countries. Better co-ordination
ull: otentlal benef:ts may be’realised

ncy Task Force on Informatlon' Exchange
orking towards ‘the establishment of a network
_ rmat1on At lts second sessnon in May 1976 i
commeﬂded that: R S St : RS
C organ" ions of the Umted 1‘~Iat1c-ns system and other orgamsatnons havmg
. substantive. responsnblhty in -the field -of technologlcai information ~and -the
. transfer of technology should develop their relevant activities as components of
“the over-all ‘network, and in mutual co-operation make available their own
information bases and information-handling capabilities as appropriate.
The ILO should strengthen its activities in the field of the collection and dissemination
of information on appropriate technologies, especially for the rural sector, and so
make an important contribution towards the establishment of the information
exchange network referred to above.

should pursue its research and techmcal co-operatlon in the fleld =
oi development and transfer of technology. It should set up a Working Group in which
; ployers_ nd workers would be represented to- examine actlon on appropnate

'Appropnate Technoiogy and an  International - Approprlate Technology Unit,

specially directed to research on the choice of alternative use of resources allowing

greater utilisation of labour per unit of investment, provided that such mechanisms

¢ mtegrated wnth the ongoing actwmes of the Umted Nations system The Workers
b
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Declaration of Principles and Programma of Action

-+ CoNSIDERING  that the growth of productive employment is one of the
..-'most eﬂ'ecnve means to ensure a just and equitable distribution of income
‘-and_to ralse the standard of living of the majonty of the population;

: CONVINCED that the estabhshment and modernisation of small and
'medmm—smed enterprises in rural as well as in urban sectors will increase the
‘volume of employment and therefore play an important part in 2 basic-needs
strategy, and that the private sector has an important role to play in develop-
" ment and employment creation;

‘CONSIDERING that integrated development of developing countries can be
achieved only in so far as equal priority is attached to the social, economic
and political aspects of development;

AFFIRMING that the problems of underemployment, unemployment and
“poverty -must be attacked by means of direct, well co-ordinated measures at
otl1 natlonal and mternatlonal levels;

._'_REOOGNISING that in most developing countries, the government is the
rmc1pa1 promoter of development and employment and the competent
mstrument to achieve a just and equitable distribution of income, with the
ﬁ‘ectwe participation of trade unions, rural workers’ organisations and }
mployezs associations; J

. RECOGNISING that international relations should be based on co-operation, _
mterdependence, national sovereignty, self-determination of peoples, and __3-:;‘
on-mterventlon in the internal affairs of countries; L

-R_ECONFIRM]NG the importance of regional and subregional co-operation ‘
s a major instrument to achieve the expansion of domestic markets, to
ac:htate the ‘use_of ‘modern technologies, efficient - industrialisation, better .
egration into the world economy; and to give greater weight to the positions™- 1
mg co'untnes in mterna' onal relatlons, W1th 2 view, to acceleratmg_ L

.'NomG that a rev1ew and appra:sal of the strategy for the Second Develop- _
:_'ment Decade (Resolutlon 3517 of the United Nations General -Assembly)
~are takmg place and that preparauons for the Thll'd Development Decade '
;have commenced SR i : .

CONVINCED that the, strategy for the Second Development Decade needs




- '_TI'__e't:'h_l'lblo_g.ies for basic needs

RECALL_ING that_ the :_ILO parhcularly through 1ts World Employment i

Tke Conference hereby adopts thzs Declaratzon of Prmczples and the Pro- o
: gramme of Actmn and regitests the Governing Body of the ILO to zmplement the -
- Programme .of Actton where appropnate m co-operation with other mternatzonal '
"orgamsat:orcs.

PROGRAMME OF ACTION

. l Strategles and nattonal development pians and pohctes should mclude:. :
'_-exphc:tly as a priority objectlve the promotion of employment and the satlsfac-_ b
.f_'tlon of the basn: needs of each country 5 populat:on '

'__2 'Basm_:-needs as understood in this Programme of Actlon, mclude two
'-elements._Ftrst they mclude certain -minimum- requirements ‘of a famﬂy for___'__
---pnvate consumptlon adequate food shelter and. cIothmg, as ‘well as certam :

- household * equipment “and - furniture.  Second, “they 1nelude essential - ser-.
vices . provxded by..and for ‘the commumty at large, such as safe. drmkmg_ o

ater samtatlon pubhc transPort and health educational - and cultural-?_- -




Deciaration of Principles and Programme of Action

-Strategies and policies to create full employment
and to meet basic needs in developing countries

“‘In developing countries satisfaction of basic needs cannot be achieved
without bo_th accelelatlon in their. econormc growth and measures aimed at
g the pattern of growth and access to the use of productive resources by
the lowest income groups. Often these measures will require a transformation
social’ structures, mcludmg an initial redistribution of assets, especially land,
with adequate and txmely compensation. Land reform should be supplemented
y-rural community development. In some countries, however, public owner-
ship and control of other assets is an essential ingredient of their strategy.
Obviously, ‘each country must democratically and independently decide its
pohcxes in accordance with its needs and objectives.

- 7. Any national employment-centred development strategy aiming at

-satisfying the basic needs of the population as a whole should, however, include

the following essentlal elements to the extent that countries consider them to be
ssirable : - :

(b ) strengthenmg the producnon and distribution system of essential
'.servxces to correspond w1th the new pattern of demand
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{j) provision by the government of the policy framework to guide the

private and public sectors towards meeting basic needs, and making its own

industrial enterprises model employets; in many cases this can only be done in a

national planning framework ;

(k ) thedevelopment of human resources through education and vocational
training.

Employment policy

8. Member States should place prime emphasis on the generation of
employment, in particular to meet the challenge of creating sufficient jobs in
developing countries by the year 2000 and thereby achieve full employment.
Specific targets should be set to reduce progressively unemployment and under-
employment,

9. The following policies should be adopted to encourage employment
creation :

(a) Member States should ratify ILO Convention No. 122 and should
ratify, implement and safeguard fair labour standards, such as the right to

organise and to engage in collective bargaining, as laid down in ILO Convea-
tions Nos. 87, 98 and 135,

(b) In the criteria for project selection and appraisal, employment and
income distribution aspects should have adequate emphasis in development
planning and in the lending policies of international financial institutions.
. (¢} Member States should implement active labour market policies of the
- type set forth in the ILO Human Resources Development Convention, 1975
(No. 142), and the accompanying Human Resources Development Recommen-
dation, 1975 (No. 150), and adjust enterprise-level policies, especially with
regard to recruitment, work organisation, working conditions and work
content, so as fuily to absorb underutilised labour resources.

i (d) Wage pohc;es should be such that; S8 e
(). 'they ensure mlmmum levels of lmng, PR 8
' 11) the real wages of workers and the real i mcomes of self-employed pro~ L
ducers are protected and progresswely mcreased ,
(m) wage levels are equltable and reﬂect relatlve somal productmty,

_:'__-(w) antl-mﬂationary mcomes and prlce poh01es, where 1ntroduced take _ :
_these. ob]ectlves into account. . :

e ( e ) Equauty of treatment and remuneratlon for women should be ensured
kS Rural sector poheies :

10. Governments should glve hlgh pnonty to rural development and-
“increase the eﬁ‘ectlve_ness ‘of their: policies, including those to ‘reorganise the
~agrarian: structure‘ Rural development involves: the modermsatlonof agnculture -
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“tha d vg]_opmgpf of agro-based indus and the provision of both physical
“and social infrastructure. It shouId encompass educanonal and vocatlonal
raining facilities, the construction of main.and feeder roads, the provision of
credit - fac111ties and technical assistance, especially to small farmers and

agnculturai labourers

- 11 Co—operatlves should be promoted in accordance with ILO Recom-
mendatlon No. 127 and extend not only to the use of land, equipment and
. credit, but also to the fields of transportation, storage, marketing and the
~distribution network, processing and services generally. More emphasis should
" 'be placed on the development of co-operatives in national policies, especially
'_-'when they can be implemented so as to involve the lowest income groups,
through their own organisations. '

12. In most of the developing countries, agrarian reform, land distribu-
~tion and the provision of ancillary services are basic to rural development. A
imum Tequirement is to provide house sites for rural and plantation
rkers and - other landless labourers. so. as to assist them in building their
ho es and makmg them 1ndependent espec:ally in case of loss of employment.

5'13 The mam thrust of a basnc-nceds strategy must be to ensure that there
5 effectwe mass participation of the rural population in the political process
n order to sateguard their interests. In view of the highly hierarchical social
and economlc structure of agrarlan socwtles in some developing countries,




-~.training and status, the Conference recommends that special emphasis be

_..Placed in developing countries.on promotmg the status, education, development
':?and _employment_._ of' women and on mtegratmg women mto the economlc and_
“civic life of the country S - : i :

o 16' Spe-..rﬁcally, the Conference recommends

_ ( a) the abohnon of every kmd of dlscrrmlnatron as regards the rlght to:
work pay, employment ‘vocational gludance and training (1nclud1ng in-< servrce :
_ -.'trammg), promotron in employment and access to skilled jobs;

(b)) that ‘more favourable workmg condltrons be ensured 50 that women
may perform their other functions in society and married women may be able . .
to return to erther full-time or part-tn’ne productrve employment;

( ¢ } ‘that the work burden and drudgery of women be relieved by improv-
ing their workmg and hvmg condmons and by providing more resources for
_investment in favo rof v women in rural areas.

"':‘-In the 1mplementat1on _.of basrc needs strategies there should be no -
‘-drscmmnatlon agamst the” young, the aged or the handlcapped Every eﬁ'ort:_'
..f'should be made to- provide the -young. with productlve employment equal

_pportunlty ‘and' equal pay for: ‘work. of equal value, vocational training- and -
working conditions suited to their age. -Exploitation of child labour should bc' -
r"hlb'ted in accordance w1th the relevant ILO standards T i

4 Partsclpatlon .of organlsed groups

-'_._318 Governments must try to. 1nv01ve employers orgamsatrons, trade":'
“unions and rural ‘workers” and - producers’ organisations in- dccrsron—makmg
pr edures. and in the ‘process. of .implementation at.all levels. These.ar
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_basic-needs strategy. Lack of access to education denies many people, and
particularly women, the opportunity to participate fully-and meaningfully i in
the soc1al economlc cu}tural and pohtlcal life of the commumty

: . ?I Educatlonal and vocat:onal training systems should -be adapted to
natlonai development needs and should avoid an élitist bias; priority should
be gwen to adult and primary education, especially in the rural areas.

Popu!atlon po!:cy

22 High birth rates i poverty-stncken areas are not the cause of under-
5 'development but a result of it. They may, however, jeopardise the satisfaction
"of basic needs. It is only through the fulfilment of these needs, with special
" .emphasis on the development of the position and status of women, that couples
will be in a better position to determine the size of their family in a manner
. compatible with the aims of their society. The Conference is of the view that
population policies consistent with the culture and the societies involved, as
recommended by the 1974 World P0pu1atlon Conference, should be strongly
encouraged It trecommends . -that information on’ -population programmes
should ‘be- made avallable to people in a form and- language that they can
derstand :

;!_ntern'atioda_l economic co-operation

3. The ‘satisfaction of basic needs is a national endeavour, but its success
depends crucially upon strengthening world peace and disarmament and the
tablishment of a New International Economic Order. The World Employ-
mént Conference fuiiy supports the efforts being made by the United Nations
General Assembly in its resolution as adopted at the Seventh Special Session
gh_the re]evant agenmes of the UN system to mtroduce mternanona}_
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{d} increase mutual economic co-operation between countries with
- different social and economic systems.

25. The Employers’ group wished it to be placed on record that they
egarded the section on international ‘economic co-operation as being outside ' -
“the proper- competence of the ILO ‘and ‘as bemg mapproprlate for comment_'
by empioyers ""hey agreed however, ‘that the ILO.should co- operate with

"~ relevant UN organisations, wherever appropriate, in implementing its policies
. throughout the developing world.

26. A number of Western industrialised countries wished it to be placed
on record that they regarded the section on international economic co-opera-
tion .(paras. 23 and 24) as being outside the proper competence of the ILO.
They took the view thai, within its area of competence, the ILO should co-
operate with other UN organisations, wherever appropriate, in implementing
its policies throughout the developing world.

Recommendations

1210 The dLO should co-operate with other UN agencies in bringing about - =
3these desn’ed reforms in order to give meanmg and reality to the expressed B
.._-_.commrtment of ‘the. world community to assist national basic-needs strategies.” "
t'should work: through in particular, the WorId Employment Programmie,
-_:3mciud1ng its" reglonal components, and its recogmsed mstrumentahtles, such
as the exrstmg standard settmg act1v1t1es, techmcal assmtance and industrial
--actwrtles : :

o280 The iLO should in partrcular undertake promotion of short-termand -~
. qmck employment-generatmg programmes for making an immediate impact
~on ‘the ‘prevailing levels of poverty and:massive waste of ‘human resources.
“The Conference recommends that a- portlon of the $1,000 million International
"~Fund for Agricultural Development should be used for the generation of
v employment in the rural sector
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- 31. Member States should, to the extent possible, suppiy the ILO, before
" the end of the decade, with the following information:
{a) a quantitative evaluation of basic needs for the lowest income g1oups
~ within their ‘population, pref‘erably based on the ﬁndmgs of a tripartite com-
i::-nnssmn estabhshed forthe purpose;
(b)) A descrrptlon of ‘policies, ex1stmg and in preparatlon, in order to
Ji_'nnplement the. basrc-needs strategy

32 The ILO is requested to prepare a report for an annual conference
' before the end of the decade and to include the following information:
“(a) an elaboration of more precise concepts defining basic needs on the
] bams of natlonal replies;
: (b) a survey of the entire range of national replies received and an
: a_nalysrs of the national situations with respect to the levels of basic needs as
-well as policies to attain them.

. 33. The Governing Body of the ILO is urged to place the question of the
.-reVrslon of Convention No. 1'32 on the agenda of an eariy session ot the Inter-
natlonal Labour Conterence : : :

: 34 The Conference ﬁnally requests that pohcres requlred to meet basrc
needs become an ‘essential part of the Second United Nations Development
D_ccac_l_e._ St_r_ategy _a_nd_f_on_l_l the core of the Third Development Decade Strategy.

“International-manpower movements and employment

General objectives of national and international policies

. -‘35 The aim of national and international policies in this field should be
threefold @) to prowde more attractive alternatives to migration in the country
of orlgln (ii) to protect migrants and their families from the difficulties and
ress. which “sometimesfollow migration; (i) to-take care- that.neither.. .. -
m}gratron _'nor ItS alternatlves are prejudrcral to the. rést of' the populatron

_and ':bﬂateral co-operatlon whrch Would make 1t pos ible: through such means'_ e
as encouragement of approprrate 1ntens1ﬁed capltal movements and transfers PR




‘Technoalogies for basic needs

 division of labour; this calls for necessary readjustments in countries of employ-
‘ment.

Measures against migrations in abusive conditions and in favour
0f the_ promotlon of equality: of opportumty and treatment R

ey .38_'._'.-Ge'\_fernﬁ1ent__s,-_ ; ployers and workers of the’ countnes of employment -
: should ensure '_:hat all migrants are- protected agamst ‘any, ‘exploitation ‘and *
5 eﬂ'ectwely en_]oy equallty of ‘opportunity and- treatment. These prmmples and_ :
- the means of. lmplementmg them are stated in detall in ‘the ‘international
standards of the ILO and more spec1ﬁcaily in the Migrant Workers (Supple-
-mentary Prov131ons) Convention, 1975 (No. 143), and in the complemcntary
Migrant Workers Reeommendation_ 1975 (No. 151). A special effort should
be made to ratify and apply the Convention and give effect to the provisions
of the Recommendation, especially with regard to:

{a) the fight against migrations in abusive conditions, particularly through
sanctions in conformity with Article 6 of the Convention;

(b)) the promotion of equality -of opportumty and treatment in. respect
' ":_";of employment and occupation, of social security, of trade union and- cultural -
~_rights and of 1nd1v1dua1 and collective freedoms and especnally the: encourage- -
ment of the efforts of ‘migrant workers and their families to preserve their
natlonal and ethmc 1dent1ty as well as thelr eultural ties w1th ‘their: country of
"-ongm mc!udlng the possnb;hty for chlldren to ‘be glven some knowledge of -
their mother tongue, : - ‘

f (c ) the elaboratlon and unplementatlon of a-social pohcy whlch empha— B
.s15es '

(1) renmﬁcatlon of far'nhes :

(i) . protectlon of the’ health of mlgrant workers

(m) eqtabllshment of adequate social servnces,

minimum guarantees as regards employment and residence,
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41. Such agreements should be based upon the economic and social needs
of the countries of origin and the countries of employment; they should take
account not only of short-term manpower needs and resources, but also of
the. long-term social and economic consequences of migration, for migrants
as Well as for the communmes concerned.

G 42 ‘One of the principal objectives of mutually accepted policies in the
"j framework of these agreements should be to even out fluctuations in migration
‘movements, return migration flows and remittances and make them as far as
- possible predictable, continuous and assured so as to facilitate the imple-
“mentation of long-term programmes of economic and social development.

_ 43, Taking into account the economic and social circumstances in the
countries and regions concerned and the characteristics of the migration
movements concerned, these agreements should in appropriate cases:

(a) facilitate the co-ordination of employment policies, especially in the
framework of efforts for economic and social integration on a regional basis;

.- (b) regulate the recruitment of migrant workers without discrimination
an | accordmg to their free choice under the auspices . of the employment
‘ of the countnes concemed

_ ( c} prov:de for pertodlc exchange of information between the countries
co cemed on the occupational categories and the number of workers to whom
ontracts could be offered and who would be ready to emigrate or return to
heir country of origin; for this purpose skilled manpower pools or data banks
shou d___bc established to provide reliable information on the supply of and
demand for skilled, professional and technical manpower;

d) .reinforce co-operation between the employment -and other services
dealmg with -migration and migrant workers in the countries concerned;

(e ) give pnonty to the recruitment of workers who are underemployed

uahﬁed’mlgrants S




o _.'[ezcli:nbidé:i_ejs‘ fdt_: _Bt_isic needs

(11 nrowde ways of Ilmltmg losses in countries of origin, particularly

developmg countries, which may result from the departure f k lled personnel
whose educatlon and trammg they _have prov1ded

estabhsh trammg facﬂmes -where these do not aIready ex1st makmg

2 ".-:(1} sultable preparat:on documentatlon and trammg of candxdates for. |
-*Qemlgratlon, SR S : : _ : '

..'(u) vocatlonal trammg and advancement of mlgrant workers in the -
_country of employment; - :

(111) training of- workers w1shmg to return to the countnes ‘of orlgm
taking account. of the aptitudes of such workers and the needs of their
countries;

(k) adopt the necessary measures to facilitate the voluntary return to
their countries of origin of migrant workers and their resettlement;

3 1al securtty beneﬁts for famlhes whtch have stayed in
and for suitable means of ensuring’ that mlgrant workers _
hom cou' tmes enjoy contmu;ty of soc:1al securlty beneﬁts :

() take. mto consxderatlon the need for ﬁnancmg the above measures__:.
by apprOprlate means.. o .

.}The role of the ILO

;::44 At thexr request the ILO should prov1de techmcal co—operat:on to the _' ; "
.countnes concerned and techmcal support to: regxonal orgamsatmns in order S
St make 1t p0351b1e to prepare and 1mplement the above measures
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|lt. Technologies for productive employment creation in developing countries

. Pollcy objectlves

SoAT Technology has an 1mportant role to play in the process of develop—
- ment. Since technology is linked with the choice of products as well as with
.cupltal investment, labour and skills required to produce them, it has a bearing
7:pn the Jevel of productive employment and the distribution of income. Tech-
nology, therefore, is an important element of the basic-needs strategy, which
- must be part of an over-all national, economic and social development strategy.

48. There is an urgent need for appropriate and optimal technology, that
is, management and production techniques which are best suited to the resour-
ces and future development potential of developing countries. Such technology
should contribute to greater productive employment opportunities, elimination
. of poverty and the achievement of equitable income distribution.

A49. The exclusive use of labour-intensive techmques will neither solve
the _problems of “the developmg countries nor reduce their dependence on
mdustnahsed countnes ‘Likewise, the éxclusive use of capital-intensive tech-
niques. wrll present the developing countries with serious problems: financial
dlﬂicultres lack of managenal staff and supervrsory personnel and delays in
the solution to employment problems. Thus developing countries should arrive
at a reasonable balance between labour-intensive and caprtal—mtenslve tech-
niques, with a 'view to achieving the fundamental aim of maximising growth
d employment and satisfying -basic needs. This strategy of equilibrium
etween the various types of technologies should also take account of the desire
to adopt advanced. techniques, with a view .to reducmg the existing techno-
loglcal gap between countries.

_ 50 Ch01ce, development and transfer of technology require that proper
emphasis should. be placed. on the building up of national infrastructure for
uman. “FESOUrces: development partrcularly to promote. trammg of workers . o
ci nd. managers for appropr;ate technology selectlon '

n the 'selectron of new technologles approprlate to thelr needs the L o
‘countries- should ‘take’ ‘due account of ‘the need to protect their

‘na ural resources There 1s also a need 1o pay. due attention to' "
social aspects, workmg condrtlons and the safety of workers when mtroducmg ot
W technologles : . G N

e Ac’non at the natuona! Ievel

St 52 The ch01ce of approprlate technologles 1s dependent on the condltrons_- o

: '._prevanhng in each: eountry and’ the ‘characteristics of ‘each” economic ‘sector.

This: choi e: ust-also_be. based on. the fuI! utilisation of rational resources. . .. .
hus each developlng country has the'r ght and duty_to choose the technologles_-‘.--" A
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which it decides are appropriate. To facilitate such a choice, it will be helpful

to establish national subregional and regional centres for the transfer and devel-

+.. opment of technology and to promote co-operation both between.developing
“‘countries and between the latterand developed countries. The ILO should help
o ““in the estabhshment of these centres 1n con]unction w1th other agencres of the_':
S "_'_UN system :

53 The promotxon of research should be a fundamental priority in polrcres

to increase the national technological capacity of developing countries and
reduce their- dependence on industrialised countries. This research should

mainly be undertaken within, and under the direction of, the developing

countries themselves or in corresponding regional or subregional bodies

where these exist, with the technical and financial assistance of international

.and other agencies presently involved in such activities. Technological research .

should furthermore contribute towards the satisfaction of basic needs. |

54.. Each developing country. should accelerate- appropnate technological .
_ _”_.advancement in the informal urban and rural sectors, in particular, to eliminate -
x .-‘-l_'_-.underemployment and unemployment and raise productmty levels

: 55 Forelgn ﬁrms, in response to the natlonal leglslatzon of developmg
' -"'countnes and in negotratlon with’ them and takmg mto account the natlonal
.'economrc development plans should: .

{a) mtroduce technologles whrch are both growth- and employment-
'_'generatmg, _dlrectly or 1nd1rectly, e : : :

: ‘(b) -adapt technologies- to the needs of the host countries, and progres—'
:____‘__swely substitute natronal for nnported technology,

B (¢} contribute to: ﬁnancrng the training of national managers and tech-
" nicians for the better utilisation and generation of technology;

fd): supply: resources: and .direct. techmcal assrstance for: natronal and -
i eglonal technology research and g
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(d) technicians, professionals and skilled workers, who should be assured
of a measure of social status and incentives to prevent a brain drain, in order
o promote the utilisation of technologies designed to achieve material and
social objectives.

L Action at the international level

- 57. International agencies and bilateral and multi-bilateral aid program-
mes should devote resources and technical assistance to complement developing
countries’ efforts.

58. At present several organisations of the UN system are engaged in
“work on appropriate technologies for developing countries. Better co-ordina-
tion of this work would ensure that the full potential benefits may be realised.

- 59, The UN Inter~Agency Task Force on Information Exchange and the
Transfer of Technology is working towards the establishment of a network

r the exchange of technological information. At its second session in May
1976 it recommended that: :

orgamsatlons of the United Nations system and other organisations having
substantive r_e3ponsxb1hty in the field of technological information and the
transfer of technology should develop their refevant activities as compo-
nents of the over-all network, and in mutual co-operation make available
their ‘own ‘information bases and information-handling capabilities as
_approprlate

The ILO shouid strengthen its activities in the field of the collection and
_ dissemination of information on appropriate technologies, especially for the
rurai sector and so make an important contribution towards the establishment

mcomc dnstnbut:on The developmg countrles should partlmpate d1rect1y m_
thls Workmg Group, which should not encroach upon the actwmcs of other

nology Unit, esfiecxally dlrected 0 cscafch on the ho;ce of. alternatwe use‘f, G
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of resources allowing a greater utilisation of labour per unit of investment,
.provided that such mechanisms are integrated with the ongoing activities of .
N system. ‘The Workers” group also. endorsed ‘these - proposals but
'emphasrsed that these bod1es should be tripartite in character ‘Most Western,
_;Emdustnalrsed countrles did. not support these two proposals ‘The Workers
'group and the Gror..p of 77 supported the UNCTAD proposal for an’ inter- .
" national code of conduct for technology transfer. This should be of a legally '
~ binding, not voluntary, nature. They further supported the suggestion that the ~ .
* Paris Convention of 1883 on industrial property should be drastically revised.

V. Active manpower policies and adjustment assistance
in developed countries

General principles

o603, Governments of developed countries should pursue a determined policy
to achreve and maintain full employment, i.e, to provide employment oppor-
'._."'_'.tun1tres for:all those: who want to work, and contribuie to a fair distribution :
- of income and wealth in these countries. Ernployment pollcy should be closely. :
",Z.mtegrated with over-all economic pollcy and natlonal plannmg It has to be "
- related to. other socral polrmes S

R 64 The success of active manpower polrcres pursued w1th th1s aim w1ll-_'_.‘ :
'facrhtate adaptatlon to structural changes including those which result from ..
;expandmg trade with developlng countries, thereby supporting growth and _
increased - employment in- these countries. Employment ‘policy “should ‘not .~
.'ew‘l"sa'-'el} oe based on_reasures 1o mﬂuence general demand. It should also S
be based on'a range of selective measures to create ‘new job opportnmtles
~Such selectlve measures should also make a contribution to the struggle against
mﬂatlon Governments in_the mdustnallsed countrxes should strengthen the




Declaration of Principles and Programme of Action
Policy measures

_he prmntles of natlonal employment pohc:les should be
-.(1) _the mamtenance of :as high a demand for labour as is necessary in
.order to achieve full employment
"_'-(n) measures and policies to promote stable economic growth, which
should include both general and selective measures;

_(ﬁi) the reinforcement of measures designed to provide protection against
undesirable effects of cyclical evolution or structural change, such as
those mentioned in ILO Conventions and Recommendations.

These measures could include:
— provision of maximum practicable notice of change for workers
whose jobs are threatened;
.= provision of appropriate income levels for a reasorable period and
the safeguardmg of pension rights;
—F prov1310n of. retrammg, :

- provision. of specaa] measures for women, mlgrants young workers,
“and handlcapped workers whose re- employment involves special
problems

These matt_e_rs should be dealt with in close co-operation between govern-
' employers and workers.

' SMany of ' t'hese features already exist in the policies of industrialised

69. Ih'imp'lementing employment and manpower policies, the industrial-
sed: countries should continue 1o pursue a and. expand trade hberahsatlon




e .Toch:'nol'o‘g'l_es for basic needs

orld__ Employment ‘C ference . expresses. the hope that the .
gotlatrons concernmg the GATT§
11: lead to rmprovements in! the mter-j :

nmen _':a_nd employers and Workers orgamsatlons shall work e
BRR er ¢ _prove ndustrial life. Employers and ‘workers should consrder : :j:'.:
e _' partrczpatron oy workers in matters of recogmsed mutual concern. ST

Proposals for an ILO action programme

75. The traditional role of the ILO regarding labour standards should be
continued ‘in order to ensure respect for fair labour standards in developing
and indu nallsed countrres alike.

_ ”: ontrrbut to the exchange of mformatron and experl-
ctronmg and problems 'of active manpower. polrcles and ad]ust-'._ )
fThe Workers members felt that the ILO could w1thm lts__ =:1_5'.

'._the 1mprovement of an mternanonal safeguard system covermg_'
'nd mcome guarantees, falr labour standards ana adjustment R
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80. Some. governments stressed .that multinational corporations had a
0 piay in the: :mplementatlon of a basic-needs strategy. However, it is
ary first to 1dent1fy the different types of corporation according to their
jectives in order to determine which ones could be expected to contribute
the unplﬂmentatlon of a basic-needs strategy. :

o+ 8l. Some governments on the other hand underlined the negative effects

‘of the activities of multinational corporations in developing countries, which
E "'they saw as the creation of an international division of labour unfavourable
to these countries, the control of raw materials, the lack of respect for the
: sovereign rights of States, the insecurity of the employment provided, the lack
" of respect for trade union rights and notably the expatriation of profits.

: 82. Some governments felt that efforts should be made to try to reinforce
" co-operation between host countries and multinational enterprises, especially
through the creation of a favourable climate for private foreign investments.
Iri addition, according to these governments, multinational corporations should
not be treated less favourably than jocal companies.

83, Other governments expressed the opiniun that the application of
d:scnmmatory measures with regard to multinational enterprises as opposed
to'l cal enterprises was one of the sovereign rights of States.

-:84. The Government members of countries belonging to the Group of
sed ‘their position on Resolution 3201 adopted by the General Assembly
United Nations on 1 April 1974 on the establishment of a New Inter-
national ‘Economic Order based on equity, equality, sovereign rights, inter-
dence, common interests and co-operation between all States regardless
ir economic and social systems, as well as on the conclusions and recom-
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(i) TNCs must be subiect to the laws and regulations of the host coun-
. try and in the event of a dispute accept the exclusive jurisdiction of the
" courts of the country in which they operate; :

(i) TNCs should refrain from all interference in the internal affairs of
the States in which they operate;

(iii) TNCs should refrain from interference in their relations between
the goverament of the host country and other States, and from influencing
these relations;

{iv) TNCs should not serve as an instrument of the external policy of
another State nor as a means of extending to the host country juridical
regulations of the country of origin;

(v} - TNCs should be subject to the permanent sovereignty which the
host country exercises over all its wealth, natural resources and economic
activities;

(vi) TNCs should comply with national development policies, objectives
and priorities and make a contribution to their implementation;

(vi) TNCs should supply the government of the host country with, rele-
vant information on their activities in order to ensure that those activities
are in accordance with the national development policies, objectives and
priorities of the host country;

(viti) TNCs should conduct their operations in such a way that they
result in a net inflow of financial resources for the host country;

(ix) TNCs should contribute to the development of the domestic,
scientific and technological capacity of the host countries;

(x) TNCs should refrain from restrictive trade practices;
E '86' The Group of 77 also recommended that developmg countnes aclopt

- '3further manufacturing processes’ in developmg countries ‘and- processmg in-
" those countries of raw materials for national or foreign markets. They also

-brmgmg the UN Commission on Transnat:,onal Corporatlons to consider

- ‘among the pomts to be included in the: compulsorv Code of Conduct of TNCs
- those ‘concernting the oblrgatlo’l of these - enterprises 1o hire local labour,
~ not to discriminate against local workers in respect of salaries, conditions of :
' work ‘training, promotlon and . access to different levels of seniority. And

lastly they recommended that developing countries take steps in order to regu-
. .+ late -and control: the activities of- transnational enterprises:s0-as to ‘ensure that -
:fthey:woula act as a positive factor supporting the efforts of developmg countries
expand . thelr exports, through the dlrect 1mpact whrch the dlversrﬁcatlon_. __

2 :(xx) TNCs should respect the soc1o-cu1tural Jidentity of the host country o

'easures at the national, regional and international levels i in order to-ensure i
 ‘that transnational enterprises should reorient their act1v1t1es so as to undertake R

~ . recommended that the ILO and member States ‘co-operate with a view to
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) .and expansion of such exports can have on the generation of productive
employment

8 ""_I'he Group of 77 consxdered that in conformrty thh the pohc1es lald
down in natlonal development plans and adhering to the national laws and
5 pnontles and fuily respecting the sovereignty of the host countries, the trans-
:.natronal corporatlons should;
o (1) mtroduce technologles which are both growth- and employment-
: _' -3"generatmg, dn'ectly or indirectly;
B : (11] adapt technologles to the needs of the host countries;
: (111) corrtrlbute to ﬁnancmg the training of national managers and techni-
cians for the bétter utilisation of technology;
(iv) supply resources and direct technical assistance for national and
regional technology research
:___.(v) spread technologrcal knowledge and help in its growth by sub-
: _-c'ontractmg the productlon of parts. and materrals to natlonal producers
‘and partleularly to’ small producers; _ L
'__'(w)'f disclose and fully make-available to rhe host countrles all the technical

-'know-how and information involved in productlon maintenance, design
sconstructlon research and development, etc.

'88 The Group of 77 supported the proposals of the Workers® group set
out in’ paragraph 118. (i)~—(v) below, in particular the suggestion that the
ILO Govermng Body should place the issue of transnational enterprises and
soc 'al:pohcy on the agenda of the 1978 Session of the International Labour
Conference ‘in order that Conventions on TNCs should be adopted in the
followmg areas: industrial relations, employment and training, conditions
of hfe and work,

'_':Government members of the Evropean socrahst countrles supported'_

fall :-ountrles concerned in assmtlng PR
World.f': hey ‘were of. the’ opmlon:
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that the multinational enterprises could contribute to the economic develop-
ment of the host country, especially through the creation of employment. The
governments of home countries of multinational enterprises, while considering
their own nationa! requirenients, should continue to apply selective incentives
for foreign investments in such a way as to encourage investments which met
the basic needs of the host country. Countries which welcomed foreign invest-
ment should create a favourable and stable investment climate which encour-
aged multinational enterprises to adapt their activities to the economic needs
of the country. For this purpose the governments of the host countries should
avoid introducing or maintaining inequalities of treatment between multi-
national enterprises and domestic enterprises in social matters affecting their
respective workers.

91. Most Government members of industrialised market economy
countries expressed the hope that such policies would help in taking full
advantage of the positive aspects of the activities of multinational enterprises.
In this spirit these Government members noted the recommendations of the
ILO Tripartite Advisory Meeting on the Relationship of Multinational Enter-
prises and Social Policy, held in Geneva from 4 to 13 May 1976, that appro-
priate arrangements be made with a view to preparing an ILO Tripartite
Declaration of Principles concerning Multinational Enterprises and Social
Policy, which would provide the ILO’s input into the much broader Code of
Conduct which is currently considered by the United Nations Commission
on Transnational Corporations. The interests of both the host countries and
muliinational enterprises were best served, in the long run, by an atmosphere
of mutuai trust, in which the rules for inter-relationship were known in advance
and strictly observed, relevant information was available to all parties con-
cerned, and negotiations were conducted in a flexible manner.

92, In the light of the above, the Government members of industrialised
market economy countries were of the opinion that the present contributions
of multinational enterprises to the creation of employment in the developing
countries could be further increased through various measures such as:

(i) local subcontracting when this was technically possible;

(i) a progressive increase in the local processing of raw materials;

(iii} local reinvestment of profits to the greatest extent possible;

(iv) replacement of expatriates and maximum utilisation of local personnel;

(v) training and promotion of local production workers and of local

management personnel;

(vi) co-operation on matters of training between the multinational enter-
prises and the various local institutions providing training.

It should be understood, however, that the role the multinational enter-
prise could play in employment creation varied from one host country to
another, from one time-period 1o another, and from one firm to another. On
the other hand, the contribution of multinational corporations could only
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be partial since the reduction of unemployment in developing countries was
a global task, the responsibility for which lay primarily with governments.
It was therefore up to them to ensure that the contribution of multinational
corporations to employment creation was maximised. The multinational
enterprises should respect the sovereign rights of States as well as the relevant
laws, rules and national practices and recognised international obligations,
it being understood that it would be desirable to refer to Conventions and
Recommendations of the ILO whenr legal, political and economic considera-
tions so permitted. Multinational enterprises should adapt the activities of
their subsidiaries to the development programmes and economic objectives
of the countries where they were established. This adaptation should take into
account zll the economic and social factors of these countries.

93. Government members of the industrialised market economy countries
considered that it was necessary to reinforce the technical negotiating capacity
of developing countries vis-a-vis the multinational corporations. For this
purpose:

(i) it recommended that the ILO should study regulations in the employ-

ment and training fields, adopted by developing countries, regarding

foreign investment and multinational corporations;

(ii) it would be desirable to clarify the need for training in developing

countries for the purpose of dealing with foreign investment and to

establish corresponding training programmes which would assist govern-
ments in negotiating with multinationals on matters relating directly or
indirectly to employment creation and the improvement of training;

(iii) it was desirable that the ILO, to the extent of its competence, should

be ready to provide technical assistance as required in those fields to

governments which requested it.

;. - Also it would be desirable to ask the ILO to carry out studies on employ-
. ’ment, training and wages policies adopted by developing countries regarding
- multinational enterprises. Research should equally be strengthened in the
field of appropriate technology and labour-intensive goods, the production
of which should be promoted in developing countries.

94. Certain Government members of developing countries associated
themselves with most of the proposals in paragraphs 92 and 93 above.

95. Government members of industrialised market economy countries
felt that multinational enterprises should so far as possible devote themselves
to stepping up research and development in the field of appropriate technology
and to the development of products to further employment creation. And
that, lastly, for their part, governments should be able, before accepting the
investment of multinationals cn their territory, to be sure that the technigues
proposed were those most suited to employment creation, taking account
also of other factors affecting production and marketing.
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96. Certain representatives of industrialised market economies, whilst in
agreement with certain general points made in paragraphs 90 to 93 above,
nevertheless expressed their sympathy vis-a-vis the declaration of the Group
of 77. They also expressed their agreement with the procedures proposed in
the Tripartite Advisory Meeting of May 1976, as well as with the proposal
for research which the ILO could undertake in collaboration with the United
Nations Commission on Transnational Corporations, without this implying,
however, an acceptance of all the conclusions of that meeting. In addition
they stated that it was necessary to co-ordinate the ILO’s activities on multi-
national enterprises with those of the UN Commission on Transnational
Corporations.

97. Certain governments, while recognising the importance of a Code of
Conduct regulating the activities of multinational enterprises, put the stress
on relations of a bilateral character which can exist between host countries and
multinational enterprises and on the importance of national regulations for
controlling the activities of these enterprises.

Declarations of the Employers’ members

98. The Employers’ members stated clearly that the relevant agenda item,
as determined by the Governing Body at its 196th (May 1975) Session, called
for a discussion of “the role of multinational enterprises in employment
creation in the developing countries” and that they were prepared to discuss
this specific question. They considered that companies in general, including
multinational enterprises, as well as governments and trade unions, had a
responsibility to bring about a better balance in the distribution of the world’s
products and knowledge. Multinational enterprises in conjunction with home
and host governments and trade unions had an important role to play in advanc-
ing social progress. It was not possible for multinational enterprises to solve
the problem of employment and to meet the basic necds of the world, but they
had a coniribution to make in this field; nevertheless, the responsibility of
this task lay primarily with governments.

99. The Employers” members stressed that the discussion of the problem
should concentrate on which kind of employment opportunities multinational
enterprises could create. These enterprises did concern themselves with devel-
oping new activities important for employment, for example in agriculture.
Although direct creation of employment by multinational enterprises was
limited, the indirect effects were significant and could stimulate national
economic development and know-how.

100. They believed that it was up to each government to decide what
kinds of industrial activities and technologies were best suited to meet the
development needs of its country. New activities of multinational enterprises
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in developing countries should fit into national plans. Agriculture should be
given priority attention in developing countries, and multinational enterprises
could provide assistance in developing the production of industrial inputs
to agriculture and in building up industries processing agricultural outputs.

101. The Employers’ members stressed that multinational enterprises
were a significant vehicle for the transfer of advanced technology, that choice
of technology was often dictated by governments and that governments of
developing countries generally insisted upon the most sophisticated kinds of
technology.

102. They ferther expressed the view that multinational enterprises had
beneficial effects ¢ a wages and working conditions. It was for host governments
to define the social obligations under which multinational enterprises should
function. It was the general practice of multir ational enterprises to recognise
workers’ rights as well as the maintenance of labour standards and working
conditions. In general, multinationals were responsible, did train local staff,
had good industrial relations, had pay scales as good as, or better than,
those of national companies, and worked within national regulations. Multi-
national enterprises were entitled to a fair remuncration for their efforts.

103. The Employer’s members pointed out that multinational enterprises
were free not to invest and that foreign investors needed a stable invesiment
climate. Tough rules were acceptable as long as they were not arbitrarily
changed. Moreover, multinational enterprises objected to regulations which
were not applicable also to national companies. The Employers’ membérs
insisted on equal treatment on social matters.

104. Taking cognisance of the five reports prepared by the ILO at the

... -request of the Tripartite Meeting on the Relationship between the Multinational

‘Corporations and Social Policy which met in Geneva from 26 October to
4 November 1972 and of the agreed conclusions reached at the Tripartite
Advisory Meeting on the Relationships of Multinational Enterprises and Social
Policy of 4-12 May 1976, the Employers’ members believed that it was not
the mission of the World Employment Conference to discuss the content of
principles to govern multinational enterprises. A voluntary code of conduct
could be helpful.

105. The Employers’ members considered that the ILO study on inter-
national principles and guidelines was a clear and comprehensive survey of
possibilities in the ILO context. The 1LO studies had shown that the multi-
national in general behaved responsibly. They had failed to reveal the existence
of probiems of the kind referred to by the Workers’ members. The muiti-
nationals had been shown in the ILO studies to be a force for economic devel-
opment. Indeed, they were the most effective means yet found for reducing
the time-span for producing the management skills needed to organise resources
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and muster finance. It was necesa2ry to be carefui that any action taken would
not have adverse implications for the future. The Employers” members were
therefore unconvinced of the need for international action in resard to rmulti-
nationals in the social field. In particular, they considered that any move
towards the adoption of an international labour Convention in this area
risked creating an impossible situation through the variations in the extent of
ratification or acceptance in different countries—a risk mentioned in the ILO
study. There was also a question of discriminatory treatment. The bulk of the
existing Conventions were of general application, the exceptions to this being
so narrow in scope that there was no analogy between them and the wide
range of enterprises and industries covered by the term “multinational”,
with their varying degrees of foreign and national ownership. A Convention
applying to all employees of any enterprise under any degree of foreign owner-
ship would place these employees under special regulations that might well be
more favourable than those in the prevailing industrial economy of the coun-
try, with adverse effects on the orderly conduct of industrial relations. Having
regard to the variety of industrial relations patterns and behaviour in different
countries, the Employers’ members believed that such matters must primarily
be determined by the governments of the country concerned and the ordinary
law and practice of the country.

106. Another approach that had been suggested was the preparation of
a tripartite declaration of principles which could eventually be embodied in
more comprehensive United Nations guidelines. The Office study had pointed
to the guidance given in Conference resolutions and conclusions of Industrial
Committees and other advisory meetings as indicating the feasibility of such
a procedure. The Employers’ members were not against guidelines in principle,
as shown by those published by the International Chamber of Commerce as
long ago as 1972 and the active participation of their organisation in QECD’s
work on a code. The Employers’ members were, however, convinced that such
a declaration would not be useful and might well be harmful unless the guide-
lines met the following points:

a) that they ensure that the operaiions of multinational enterprises can
continue effectively to the benefit of society as a whole;

(&) that they are non-mandatory but mutually agreed through a tripartite
declaration of principles on responsible behaviour for multinational enter-
prises, governments and trade unions;

(c) that they ensure in social matters that all parties respect the laws
and regulations of the host country;

(d) that they recognise the principle of equal treatment for foreign-owned
and for national enterprises in matters of industrial relations and social policy;

{e) that they do not bind multinationals to observance of ILO standards
not ratified or accepted by the host country, or introduce a system of standards
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multinational enterprises;

(f) that they are flexible enough to permit application to very different
national sifuations and national objectives and in regard to widely different
types of companies and industries;

(g) that they apply effectively to enterprises with public or mixed owner-
ship as well as to privately owned companies.

Restrictive legislation would only slow down employment creation in
developing countries by multinational enterprises. Multinational enterprises
were already subject to many regulations and governments had adequate
powers of their own, any of which could frustrate a company’s expectations
of a reasonable return.

107. The Employers’ members stated tiat, foilowing the proposal in
paragraph 106 above, the Tripartite Advisory Meeting had recommended
that a small tripartite group should be established to draft a voluntary declara-
tion of principles applying to multinational enterprises, governments and trade
unions. In view of this, the Employers’ members did not consider it appropriate
to place the question of multinational enterprises and social policy on the agenda
of the International Labour Conference in 1978.

108. The Employers’ members, after two weeks of discussion, were
reluctantly forced to accept that no consensus existed in the group because the
differing views of Government, Workers’ and Employers’ members were
irreconcilable.

109. The representatives of employers of European socialist countries
fuily supported the point of view of the Government members of the European
socialist countries with regard to the role of multinational enterprises in employ-
ment creation in developing countries.

Declarations of the Workers' members

110. The Workers® members expressed the concerns and preoccupations
of trade unions and workers with regard to the effects of the activities of multi-
national enterprises on employment and more generally on development.
They declared that the questions raised under item 4 in Chapter 11 of the
Director-General’s Report were not exhaustive and therefore should not limit
the discussion. Consequently, the discussion ought to include other questions
which were just as important. The Workers also underlined the fact that
consideration of the problem should not be restricted by the conclusions of the
Tripartite Advisory Meeting held in May 1976. Under these circumstances,
the three international trade union federations asked that, on the international
and national levels, steps should be taken to strengthen control of multinational
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operated. The areas in which international and national action should take
place were, in particular, as follows:

enterprises. This control should be exerted by the countries in which they

(i} in all the countries where multinational enterprises operated, the
existing Conventions of the ILO ought to be applied, in particular Con~
ventions Nos. 87 on trade union liberties, 98 on collective bargaining,
100 on equal remuneration, 122 on employment, 135 on representation
of workers, 140 on paid education leave and 143 on migrant workers.
In addition, reference to ILO Conventions must include working condi-
tions for multinational enterprises in countries which had not yet ratified
these ILO standards and in those countries where they were persistently
violated;

(i) employment of local workers and non-discrimination should be
guaranteed. Non-discriminatory working conditions should be established
on a democratic basis and should correspond to the highest wages, salaries,
working conditions and standards of hygiene and safety in all the branches
and units of muitinational enterprises;

(ili) multinational enterprises ought to guarantee that the enterprises
supply the representatives of the workers with essential information,
especially on the composition of capital, the general organisation of the
company at the level of the parent company and the branches, the evolu-
tion of the company with respect to workers’ participation, detailed
investment plans, current and former agreements, conditions of work,
wages and recruitment of personnel in each factory, data on financial
management and results, etc.;

(iv) in addition, the right of trade unions to take solidarity action at the
level of each factory and of the multinational organisation as a whole,
and the right of trade unions to decide freely on any action designed to
enforce economic sanctions;

(v) the transfer of activities following labour conflicts should be prohi-
bited. In the case of a transfer of production, workers should be provided
with new jobs with equivalent working conditions, and a compensation
fund should be created to support workers losing their jobs;

(vi) furthermore, in a more general economic context, the profits of muiti-
national enterprises should remain in the countries in which these enter-
prises operated in order to contribute to the creation of productive
employment and to a healthier balance of payments situation.

i11. The Workers’ members felt that in order to achieve this, several
convergent paths shouid be followed at both national and internaticnal levels.
On the one hand, it would be desirable to strengthen legislative and executive
powers to provide the possibility of prohibiting certain economic concentra-
tions, to integrate the activities of the companies in national planning and to
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provide for real public control over exchange, prices, monetary movements,
investments, taxation and credit. On the other hand, the sovereign rights of
States to nationalise in order to control their development and their sovereignty
over natural resources should be respected. The right to nationalise should
apply particularly when the interests of the workers or the country were threat-
ened. Finally, it was necessary that a code of conduct should be elaborated
at the international level defining the obligations of multinational enterprises.
This code should take intc account notably the principles and measures pre-
sented by the Workers’ members. It should have a legal and binding form.

112. The Workers’ members recognised the importance of the principle of
non-discrimination between multinational enterprises and national companies
in industrialised countries, but stressed that the very nature of multinational
companies and the problems relating to them necessitated the possibility of
making exceptions to this principle. In developing countries it was permissible
and in some cases even necessary, in the interest of the development of these
countries, to take measures which were discriminatory.

113. All foreign investments should be undertaken under the general
conditions set out in paragraphs 110-112 and 114. In this context the multi-
national corporations should abide by the following principles:

(i) local subcontracting when this is technically possible;
(i} a progressive increase in the local processing of raw materials;
(iii) local reinvestment of profits to the greatest extent possible;

(iv) replacement of expatriates and maximum utilisation of local
personnel;

(v) training and promotion of local productior workers and of local
management personnel;

(vi) co-operation on matters of training with the various local institutions
providing training.

114, Multinational enterprises shouid be required to study the manner
in which they could adapt the activities of their subsidiaries io the development
programmes and economic objectives of the countries where they were estab-
lished. The multinational enterprises must respect the sovereign rights of States
and take into consideration the legislation, regulations and relevant national
practices as well as internationally recognised obligations. They must also
recognise the rights of workers and should not undermine but contribute to
progress in the field of standards and conditions of work in the host country.

115. As to future action of the 1LO, a majority of the Workers’ members
insisted on the need to strengthen the technical capacity of developing countries
to negotiate with multinational enterprises. In this field it was desirable that
the ILO, to the extent of its competence, should be ready to provide the required
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116. A targe number of the Workers’ members thought that it would also
be desirable to request the ILO to carry out studies on policies concerning
employment, training and wages followed by developing countries in relation
to multinational enterprises. 1t would also be desirable to step up research in
the field of appropriate technology and on products with a high employment
content, the production of which it would be desirable to promote in the
developing countries. For their part the multinational enterprises, so far as
possible, should devote themselves to stepping up research and development
in the field of appropriate technology and the development of products for
furthering employment creation.

117. The Workers™ members stressed that the ILO should deal with all
the areas relating to the social aspects of the activities of multinational enter-
prises. The work of the TLO in these fields should be closely co-ordinated with
the activities of the UN Commission on Transnational Corporations.

118. The Workers® members finally considered that:

(i) the ILO should continue its current work concerning multinationiats
and social policy on the basis of the conclusions of the Tripartite Advisory
Meeting of 4-12 May 1976, but without confining itself to those conclu-
sions;

(it} the ILO should contribute in the field of its competence and within the
United Nations to the elaboration of an international instrument (Code of
Conduct) with a binding character permitting the control of multinational
companies;

(iti} the ILO, within the framework of a reform of the mechanisms for
examining questions concerning the violation of trade union freedom,
should provide for a procedure to be applied to multinational corporations;

{iv) the ILO Governing Body should at its next meeting give consideration
to the respective positions of the governments, the Employers’ group and
the Workers’ group at the World Employment Conference;

{(v) the ILO Governing Body should place the issue of multinational
enterprises and social policy on the agenda of the 1978 Session of the
International Labour Conference, in order that Conventions on multi-
national enterprises should be adopted in the following areas: industrial
refations, training for employment, conditions of life and work.

119. The Workers”members expressed their profound dissatisfaction that
it was not possible to reach any common points of agreement on this crucially
important subject. They moreover wished to point out in this context that a
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number of individual points of agreement were recorced between the Workers’
members and several governments. The Workers” members expressed their
support for the proposals of the Group of 77, in particular the basic principles
covered by paragraph 85. They also supported points (i)-—(vi) in paragraph
92 as proposed by the Government members of industrialised market economy
countries.
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INSTITUTIONS DEALING WITH
APPROPRIATE TECHNOLOGY"

DEVELOPING COUNTRIES
Africa

Botswana

'*'

s Aprropriate Technology Centre

The purpose of the project is to create the means whereby knowledge

about technologies appropriate to the needs and resources of Botswana can
be identified, investigated, developed and applied.
_ In pursuance of the long-range and immediate objectives of the project
©  and as a result of detailed discussions with government departments, para-
statals and non-government organisations, four major problem areas (and,
within these areas, a number of specific topics for early investigation) have
been identified:

(a) housing: alternative forms of cement, smatil-scale production of
Portland cement, the design of and materials for low-cost roofing,
alternative materials for ceilings and partitions, low-cost door and
window frames;

(b) water: low-cost supply to small rural communities, methods of low-
_ cost small-scale storage, small-scale sewerage plants;

{c) power: examination of possible improvements to present methods of
' using fuel, utilisation of local coal as substitute for wood in rural areas,
uses of solar energy (e.g. for water heating and pumping), uses of
wind power (e.g. for water pumping), uses of methane (e.g. for water
pumping and heating});

(d) agro-industries and manufacturing industries: small-scale processing
of abattoir by-products (e.g. glue and brushes); grain storage in rural
communities; small-scale manufacture of agricultural implements;
small-scale exploitation of mineral deposits (e.g. cyanite, fluorspar);
production of ornamental stone; small-scale foundry; small-scale
enamelling; recovery of waste engine oil.

1 Only institutions dealing mainly with small-scale and rural technologies appear in this list.
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Many of the above topics have already been the subject of extensive
R and D in various parts of the world, but as yet the appropriate technologies
that have been developed have not been transterred or adapted to meet the
needs of Botswana. The Centre will be a clearing-house and co-ordinator,
an advisory unit and an evaluator, but at all times it will be concerned with
the needs of users and not with technological research for its own sake.

1t is felt that it would not be advisable or necessary for the Centre itself
to carry out R and D work on the adaptation of technology, as 2 number of
institutions equipped with adequate facilities to do so already exist in
Botswana. The Centre would in particular encourage such institutions to
solve local technological problems and provide them with the financial
means to do so.

Ghana
= Technology Consuitancy Centre, Kumasi University of Science and Technology

The Centre was established in 1972 to serve as an intermediary between
specialists in the University and potential users, and has been particularly
concerned with small-scale industries. The Centre participates in R and
D work by providing technical know-how and it assists in the testing of new
products in pilot plants, It also provides technical assistance to firms in matters
of quality control, commercial production, access to credit and the
improvement of equipment.

The Centre has acquired a reputation for stimulating grass-roots develop-
ment through the application of intermediate technology. Examples of
such work include the upgrading of existing craft industries such as textiles,
woodworking and pottery. The development of appropriate processes
includes the manufacture of spider glue from cassava starch and alkali from
plantation peel (these raw materiais are abundant in Ghana) and the manu-
facture of broadlooms for village weavers. In the case of the manufacture
of glue, the Centre provided technical know-how, a production plant and a
financial loan to the entrepreneurs. In addition, the Centre has established
three production units on the University campus for the manufacture of
nuts and bolts, soap bars and broadlooms. The Centre’s largest single project
is a soap pilot plant. The Centre is engaged in commissioning seven small-
scale soap-making plants (200-500 bars per day) using raw materials mainly
of local origin and serving rural markets.

A programme for the establishment of craft centres in some 40 Ashanti
villages was recently launched. Other rural non-farm activities include glass
bead-making, the manufacture of coconut products, brass casting, and the
focal manufacture of such agricultural equipment as pumps, drieis and
bullock carts.
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Kenya, Uganda, Tanzania

. =ge

= East Afiican industrial Research Organisation (EAIRQ)?

The Organisation covers Kenya, Uganda and Tanzania and is mainly
oriented towards small-scale production units in the primary and secondary
sectors. Food programmes in agriculture receive special attention through
R and D work on the promotion of appropriate cultivation in different geo-
graphical areas (for example, the substitution of sorghum and millet for maize
in semi-arid regions). Technical innovations are also carried out in industry
(brickmaking, food processing, energy).

The work of the EAIRO is not biased in favour of the large-scale
organised sectors, as is oftes the case with national and regional research
institutions. Instead, it is in line with the basic-needs approach. Many of
the smaller research projects are initiated in response to demands from
small-scale clients.

Specific examples of innovations include:

{a) the development of a solar water-heating system which can be manu-
factured locally by small-scale sheet metal enterprises and which could
provide hot water for domestic use in rural areas;

(bj the reconditioning of disused ceramics kilns for the manufacture of
bricks and tiles;

{c) the development of techniques for the commercial manufacture of
oriatié, a natural dyestuff used in some dairy products; and

(d) the development of techniques for using Kisii stoneware for electrical
insulators.

Nigeria
= Federal Institute of industrial Research (FiR}

The FIIR was established in the early 1950s to promote industrial
development through local technical innovation for appropriate technology.
Its main activities have been concerned with the modernisation of the tech-
nology for processing gari (a food item), which involved both quality
improvement and large-scale production. Fundamental research was under-
taken to study the processing of the basic ingredient and an appropriate
system which resulted in the establishment of a pilot plant was subsequently
developed. Further developments led to the full utilisation of the new gari-
processing method by a farming co-operative.

In lieu of a proposed mechanised pilot plant, a completely hand-operated
process superior to the existing traditional village method was developed.
The mechanical grater designed and developed at the Institute soon became

1 See ILO: Employment, incomes and equality .. ., op. cit., technical paper 9.
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popular with the rural gari-producing communities, and its manufacture by
rural carpenters and blacksmiths is now widespread. Another contribution
by the Institute was the development of muitipie frying range for gari.

Tanzania
a Small Industries Deveiopment Organisation (SIDO)

The Organisation was created in 1973 to replace the earlier National
Small Industries Corporation. It is entrusted with the development and
diffusion, on a regional basis, of uppropriate technology for small-scale and
rural industries. .

The projects under way includs food processing, building materials and
clay products, textiles and clothing, and rural mechanised workshops. SIDO
works closely with the ITDG, London, which is undertaking a project on
bricks and tiles and another on the development of an appropriate leather and
footwear industry on behalf of SIDO. Links are also maintained with the
Government of India, which has provided assistance in the formulation of
a hire-purchase scheme for small-scale industries. Furthermore, smali-scale
(OPS) sugar units are being imported from India.

Zambia
» Technology Development Advisory Unit {TDAU), University of Zambia

TDAU was created in 1975. Rural development, small-scale industries
and low-cost housing are the three major areas of its activity. In the
agricultural sector the Unit intends to concentrate on equipment for
cuitivation, harvesting and processing. It has so far developed two types of
machine: a brick machine (for soil and sand/cement mixing) which is being
introduced in rural areas through the Ministry of Agriculture, and a machine
for extracting oil from cashew nuts. Future plans include the investigation
of such subjects as the manufacture of paper glue using cassava starch and
potash from husks of plantain, simple household electrical components and
other household implements, nuts, bolts, and rivets, processes for soap pro-
duction by adapting traditional methods, and the design of low-cost housing
units and components.

Because of its present status as a unit within a university, TDAU secems
to play a rather limited role in the application of apprepriate technology.
However, the recognition already received for its initial work is likely to
permit its expansion into a full-fledged body able to: (a) collect information
on low-cost, etficient machinery and processes; (b) develop new equipment
either by adapting imported machines or by upgrading traditional ones;
{c) -conduct an: evaluation of low-cost technologics in terms of market
potential and cost competitiveness; and (d) ensuiz that specific needs for
simple technologies are properly identified, through adequate links with
appropriate ministries as well as entrepreneurs.
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