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In this paper, an attempt is made to identify those sotivities that
should, and have to, be stimulated - at both an individual and ineti~-
tutional level - in order to obtain a teohnology that is optimally
suited to a given leaet developed oountry (LDC). The requisite stimu-
lation may emanate from an institution whioh can influencs those who
have to act such ae Government (possibly the most important), ae well
as from suoh ingtitutions ae a country's educational system or an inter- :
national agenoy. '
In approaching the subjsot, proper cognisanos must be taken of the
interrelationship between the establiehment of an optimal technology
and the execution of other tasks eesential to attaining an optimal
development process. The devslopment prooess has many aspsots, all
of them relevant to the attainment of an optimal growth in scoial
welfars (which is synonymoue with optimal development). These aspeote
range from educational aotivities, finanocial and trade polioies, to i
polioies and restrictions pertaining to propsrty rights, and so on.
Norsover, technology, which is one of the characterietios of the
production procesess oarried out in a comsunity, is directly linked
with other characterietios of those proceesss, such as the organisstion
of produotion, ite management and marketing. As a consequence, our main
subject cannot be treated without touching upon other developmental
taska or aspects of the production prosese directly related to technology.

Constraints upon world development and national development

The procese of development - international and national - ocomprises a
set of human activities against the global backdrop of world hietory.
The physical and spiritual worlds in whioh mankind lives impose a number of
restrictions, and account has to be taken of what natural scisntiste term
laws of nature, ae well as of a nunber of psychological laws whioch supposed-
ly determine, or at least limit, what human being are able to do or
undergo.




Por a long time, it has been known that the production procesees

are eubjeci to the laws of nature. This is quite clear in respect

of chemical production, and it aleo holds true for the production of
cotton yarn (where the quantity of yarn obtained from one pound of
raw cotton is practically constant with an input-output ratio slightly
below one) as well as for the operation of an electric motor. In
reepect of more complicated processes, such as agriculture, biological
elements enter into the relationship between input and output, while
in the construction of a house or the manufacture of machines, not
only are physical laws relevant, but also psychological or mental
proceeses. A man building his own house may be more motivated than a
member of a large labour force in a major building company. Mental
procesees are involved, especially if inventiveness plays a role in the
deeign of a new production method.

In recent decades, we have been confronted with constraints of a
relatively new nature, such as pollution of the production environment.
Thie phenomenon has now assumed such dimensions that governmentis have
had to ban certain processes altogether, such as the use of DDT in agri-
culture, or formulate strict regulations governing the emission of toxic
fumee. The attitudes adopted and policies introduced in this area aim
at the reduction of pollution and the conservation of an ecological
equilibrium, thereby ensuring an adequately clean environment for subsequent
generations or preserving animal or plant life considered valuable for
s variesty of reasons.

In fact, the problem of maintaining a balanced ecosyetem is intimately
connected with the problem of producing enough food, for example.
Poeeibly, the most important aspect of the latter problematic issue ie
the extent of our ignorance. This may be illustrated by the work done
on the model of international relations in agriculture (MOIRA) by a
group of economists, agronomists and others at the Free University of
Ameterdan and the Agricultural University of Wageningen (Linnemann et al.,
1976/71_]) in the Netherlands. As work progressed on MOIRA, two reports
were published, Buringh, Van Heemst and Staring in 1975 [ZJ, and Buringh
and Van Heemst in 1477 [5_7, which serve to illustrate the degree of
uncertainty surrounding the question as to how much food can be produced

on our planet. Assuming the use of tractors and of chemical fertiligzer
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whersver encugn watar is availeble, the first report estimates
"absolute maxim.n" produciica ai about thirty times the output
of 1470. In the noccnd stuly food production estimates are
"based on iabour-oriented agriculture" in which neither tractors
nor chemical fortilizeos are used, and it is concluded that the
ouput would no’ be wnough tc foed tho present population of the
world and would, moreover, recult in incufficient of forssted area.
The posaible ecologinal damege caused by the maxiium produotion
estimated in the first study has not been studied.

Other examplis of our present ignorance are the well-known debates
on the feagibility oE_ﬁaing ruclenr oﬁcré; and on tho impaot increased
energy production would have on the climate of this planet.

The "inevitability" of nuclear onergy production

The margin of uncartainty surrounding this issuo Tf!.b° illustrated
by another Dutch study, und~rtakea in 1%?51EQ.EF:—Eotm; [-13_7, who,
assuming the elimination of nuclear cnergy production, estimated
possible rates of enermy sonmuiption until such time as molar energy
could assume the role nov played by energy produced from fossil and
nuclear fuslr, Hi9 assumption ns to the total production of all goods
and scrvireo was that no increase would take place until 2000 nor
presu ably therenfter. His main smpbasis wac placed on the necessary
energy tov.ngs, uting ruch well-k wn devices r3 prc.sr insulation of
buildings ard improved cne.gy reeycling (for inrstance, using surplus
hot water from pow.r plante for distriot hcating purposes). Under such
circumsinnces, erovgy concumption in the year 2000 would be 75 per oent of
1975 consumption, of which fosail fuels would account for A3 per osnt, a
lsvsl equivalent *o 62 por cent of total consumption in 1975. Whereas the
availability of Aciia lururiea, such te the uoe of automobiles, would have to
bs less thnn oW, greater housing veolume and more central heating would be
available and emplovaent cculd be maintained, This brisf summary of ths con-
ditionn and recult: moy ba onourh to give en impression of tE:_gggpto sur-
zggfging nuggJ; vlus~rint, whereane othsr authors writing about nuoi;;;—;;:;iy

conliaar its uwgs irdienornedle,

Qeneral princinle; of fnir international competition

The tecinlerina 40 Ve recommendad Lo developing countries cannot be
discuased withcri dve c:nsicCeration bheing given to the extent and policies
of intornational comprtition end trade. During the last decade, industrial

exports of a nuruecr of labour-intensive products from the developing




countries have increaced considerably, and the developed countries

have been confronted with a loss rf employment in the corresponding
branches of industiry. This has alarmed the workers, especially if
thege industries are concentrated in a limited area: garment manu-
facture and the textile industry are two well-known examples. The
situation is aggravated by the prevailing recession which also has
reduced employment in a number of metal-working industries, such as
shipbuilding. Tendencies to protect such industries have become
stronger and, in fact, some forms of protection hsve already been
introduced by the European Econcmic Community, Japan and the USA.
Clearly this policy bas affected employment in a number of developing
countries,and it is severely opposed by the third world.

The major interests involved on both sides call for a very precise
formulation of what constitutes fair competition between the developed
and developing countries. The point of departure should be that inter-
national trade is in the interests of both the importing and exporting

countries, provided the production processes applied and the prices
charged satisfy the conditions of an ideal international exchange model.
The most relevant elements of such a model would seem to be the
following:

(i) Each country applies production processes which, taken together
for all activities, use all the piroductive resources available. These
resources or production factors are the natural resources, labour and
capital available to each country.

(ii) Prices of both production factors and products are
prices which clear the market by a process of free competition. Product
prices are equal to marginal costs of production to the national community.

(iii) Proper cost calculations must include the cost of damage done to
the natural and human environment.

On the basis of these elements, it may be concluded which trade is
acceptable and- which deviations should be avoided. The following con-
clusions seem worthy of mention:

(i) Trade restrictions of a quantitative character must be rejected
except when used to compensate for incorrect policies on the part of the '
partner,

(1i) Dumping prices /prices below the marginal costs of producers) !
must be rejected.

(iii) Pactor prices used in the calculation of product prices must

reflect the real scarcity of the factor concerned. In economists’ jargon,
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they are termed "shadow prices". As @& rule, this impliss that wages are
permitted to be lower than actusl rates, while interest rates have to
be higher than those on official rarkets. Subeidies granted by govern-
ments of developing countries in order to oompensate for aotual costis
being higher than shadow costs are acceptable.

(iv) The quantities of factors used in the production process should
be optimal: this means that they should reflect the real ecarcity of
factore in the exporting countiry. Low costs resulting from the adoption
of production processee which are more ocapital-intensive than are optimal
for the country concerned constitute an element of unfair competition.
Such processes may be those applied by transnational enterpriees whioh
tend to introduce processes developed in their home country which have
not been sufficiently adapted to conditions prevailing in the host
country,

(v) Optimal quantities of natural resources used in production pro-
cesses cannol bo easily estimated. They depend on the total reserves
present, which are often unknown, and they depend on the time period
over which their exploitation should be optimally extended. As a rule,
it will bs the capital available rathsr than ths resource
availability which determines the quantity of natural resources to bs used
per annum,

(vi) The principles enumerated may be a starting point for negotiations
between developed and developing countriss, but they need not be ths final
ones to be agreed upon. Considerable weight should be given to the additional
principle of preferences to be given to products from developing couniries
as & (partial) compensation for their disadvantaged position in the present
international order. The above principles should thsrefore be
considered a 1imit: the lower limit for imports into developed countriss.

(vii) Pinally, a principle eui generis may bs added to the extent ths
developing countries are able to live up to it: namely,the principls that
certain forms of exploitation of labour are prohibited, on which agreements
within the International Labour Organization have been conoluded. Ons of
the most convincing examples is the banning of child labour.

The nsed for concrete policiee and projects and the learning process

It is not intended to elaborate further on general prinoiples govsrning
the choice of appropriate technology, as they have already been discussed
too often in vacuo. What is really needed is a number of more concrete

activities, based on the experiences of the last decads or so, and on the
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far too infrequent quantitative assessment of a technological nature.

Given the increased awareness of self-reliance as another element on
which to tnild, the final general introductory remark to be made is

that self-reliance cannot contribute much, if it is not supported by

a number of learning processes. In a way there is some truth in the
statement that hitherto the population groups most in need of our
concern - the lowest income groups - have evidently not achieved very
much, and that self-reliance might not bring us very far. There is a
parallel here with the labour movement in industrialized countriee. The
full fruits of self-reliance can be reaped only if the innate abilities
of the working population are developed through appropriate learning
processes. As a consequence, in an attempt to design a technology policy
for developing countries, benefit may be derived from the coneiderable
research recently conducted in the broad field of educational policies
in developed countries.

Aims of technology activities and policies

Maximun employment

In the present search for better development policiee it is the agreed
starting point that the lowest income groups everywhere must be the target
groups. The most direct way of raising the lowest incomes is to raise the
zero incomes of the unemployed. This is reflected in the primary emphasis
the International Labour Organisation has placed on the need for a World
Employment Programme.

Employment is intimately connected with technology,in both quantitative
and qualitative terms. For the third world, the quantitative aspect consti-
tutes the most urgent component. Qualitative aspects, such as efficiency
and, even more, work satisfaction, are luxuries for nations rich enough to
have already eetablished almost full employment. In the present situation,
employment of any kind whatscever is an advance over joblessnese, eince it
provides an income, hovever modest. The creation of employment ie,therefore,
the most urgent contribution to reducing inequity.

This notwithstanding and wherever pcssible,employment ie better if it
contains an element of participation. This may even help to create em-
ployment and, as a matter of course, raise both its efficiency and quality.
Since rural employment enjoys the higheet priority - by far the larger part
of the population being rural -, participation is often attainable through

forms of co-operation, as indicated below.

s
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In the Worl Emnlovmeai bProgramme cmphasis is also placed on the
satiefact.on of basic nceds, tn o jsctive that may } » sesen to overlap
partly with thai of achievinug the fuileuts pousible cmployment mentioned
above. Bmploymcnt at o o) ndoquats to buy goods and services in the
quantities needed to rerva an a banis for e "life of dignity" (of. RIO
report, Tinberzen et £l., 1370 [16_7) uzkes the present aim superflucus.
But at least som? suep. itz it Lo taken to saiisfy cortain basic needs
before evorybody enti.leci o ¢plomeat 1a actually employed. Thie may
be true for sone puilic r¥-aic 1 [oovided at no cost, such s ele-entary
sducation, inclulirg mchool n::ly, on aves thot is touched upon below (see
ppe9 £f). Ae for cnlcul~iing iln getielr.otion of basic neede in quantitative
terme, estimatea pr 0 tH2 gocds o corviono ocasidered neceseary $o do so
differ from covntry to c- 1tvy Jo> rearous of culinvro, olimate
and customs. One comsoarnt, horever, c~n be eetablinhed rather accurately:
that of food cxpreass! in .e °r ol calcriesz, proteins and vitamins. One
method of egtimating t1'n gu--titica of othnr goods ard sorvices may be
to study family bu'ol - owiictica ~nd t» establish the income levels at
which people, ur”~r 12" 4lins craditions, voluntarily buy the quantity
of food congidered ni-ruata. 'ess cuantitier will denend on the size
and compositicn of fuiilice »=7 ¢ tha relative pricea of various con-
sumer goods. The t~..c r~edc {or other conguisr gools (clothing, foot-
wear, houuehold pondr ar? ¢al) r1 parvicen (rent, neclth services) may
then be satir’ied et .- 1incern level found.

Depending on ihe nocic-i 3emomi~ cyiten of tho country unier consideration,
certain compeonent: will Le s-plicd fr-oo of chargy, such as elementary
education, wharcan other cosoirnis will by produced by the family iteelf.
This applies in part to focd ond, posnibly, to the building of a dwelling
ae well. The extent oi provucticn ar well ae the qrality may depend on
verious public policiss, vhich arc Giscusced below (ems pp. 9=11 and 12=13).
13).

Ceographical decenwvralir-bic:

An important snn-i or *Ya suny of davulopmont policies is the degree
of decentralizatichr iw "™z ~s1riovs cermponinte of eocio-economic life.
Such components inclnde i pi.ca3 wherc pecple livo (villages, towns
and cities) and “h. niz- thovcof. Aoc*ucr coniponent is the production
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units in which people work and the question as to their size distri-

bution. The answer is lirked to the industrial structure and to our
main subjent, the recommended technology discuased below. Apart from

the efficiency aspe~i, thc degree of decentralization is also important
as a factor of the human satisfaction derived from labour, and hence as a
factor indicating motiviation, creativity or inventiveness. The link
between inventiveness and self-reliance pointed out above is also of
significance to the general strategy of development.

On the other hand, the level of inventiveness should not be over-
estimated or idealized. Depending on the circumstances under which
children grow up, whatever innate inventiveness is available may, or
may not, have been stimulated. Consensus has been reached, it would seem,
on the desirability of checking overcrowding in cities beyond their present
levels and hence explicitly on the desirability of achieving the maximum
decentralization of production compatible with industrial structure. A
further component of this general objective is to strive towards a higher
degree of self-sufficiency in food production, as recommended by the
World Food Conference at nome in 1974.

Choice of sectors

The choice of sectors exerts considerable impact on the creation of
employment. Preference should be given to labour-intensive sectors as
far as this is compatible with the general constrainis under which
development has tc ensue. In some sectors this may not be feasible;
eome forms of inland transportation can only be operated in a capital-
intensive manner. It is a fortunate coincidence, however, that many
developing countries enjoy comparative advantages in labour-intensive
branches and has thus been able to expand their exports of a number of
labour-intensive products, such as garments, leather and leather products,and
wooden furniture. The expansion could have been even greater, had import
barriers imposed by developed countries been removed or reduced more
rapidly.

Preference should alsc be shown to those sectors in which local natural
TesOurces are processed, whereby processing is taken to inolude both trading
and marketing. This endeavour can again be severely affected by the re~
strictive import policies adopted by developed countries.

e s ‘L’}
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Of the natura. resourcss soma, Gual. ua 1ron ore, nay
give rise to the creatior or expunsion of heavy-industry centres
whioh can noniribute to the collective self-rnliance of the third
world in the decad.. . .- -,

The choice of a third category of sectors may be governed by the aim
to utilize ronewable rather tlizn non-rona.able 1esources. In the
coming decades, it is to be lioped that further attempts to use solar
snergy inetoad of foesil energy will dutermine the technology employed
in such fields an agriculture and horticulture (see pp. 9-10 and 16-18).

Research and developmunt institutes

In view of ite importance, tho establishment on a much larger scale
than hitherto of high-level research and development institutes in the
developing countries may be regarded as an autonomous aim. Experience
in the past decades in two differocnt fields may be cited in support
thereof. On the one hand, the transfer of technology from developed

to developing countries calls for considerable ressarch into adaption, =0 as

tc meet locel or nationnl raguircments, ranging from climatic or topo-
graphical conditions to idiosyncrasies of the population both as pro-
ducers and as consumers. 0a tha cther band, the phenomenon of the

brein drain from the devoloping countrics calle for e countervailing force.

Both objectives cman be cchieved nimultaneously by setting up high-}evel
research and dnvelorment inatitutes in tha third world in order to pro-

vide stimulating work to scicntists nnd “echnicians from the third world,

even though the nalaries may he modeet in comparison with those paid in

the developed rountries. Apart from reducing the brain drain, the insti-

tutes may almo absorb som: of the unemployed graduates in an increasing
number of countries.

M!gns of stimulating activities

Food and agriculture: Decentralized docision-making

The desirability of increasing tood production in the developing countries,
as recormended at the World Food Canference in 1974, was mentioned above,
and the technology to be used in apriculture calls for closer coneideration
In this connexion,the general econonic constraints discussed above ehould

[T \}



be recalled gince some of the answars to the questions posed are such

that, as S.N. Chosl 2-3_7 puts 1t, we may learn more from living
nature itself than from chemistry and physics. The latter sciences
seek to attain command over nature rather than to behave as part of '
the natural environment. This thought deserves attention ag a possible
starting point to our thinking about technology in general. Those who
might reject this idea as being unlikely to Yield results should be
reminded that there have been previous instances of man having been
ingpired by the way nature solves technological problems: some ships
resemble fish in shape as do aircraft birds.

Ghosh and others take this idea still further by emphasizing such
processes as recycling and such forms of co-operation as symbiosis
and antibiosia. A case in point is tne possible combined production
of biogas, nitrogen and protein at village level as described by
Reddy, Prasad and Prasad in 174 /[ 14_], which would ensure agriculture
a more natural fertilizer source than chemicals. As in China, ingecti-

cides can be replaced to 90 per cent by ducks, and nature offers scope
fer more: one need only think of the leaves that could be recycled.
Stopping so1l erosion by means of reforestation should be part of agri-
cultural policy, and the search for fast-growing trees has been already
organized .n India,for instance, Y, the National Com.ission on Agri-
culture.

Some of the proposals restated here only bear promise of success
if human attitudes are alsoc subject to change. The need for more
intensive co-operation among small agricultural producers constitutes
& case in point, as eviderced by the well-known success of farmers!
co~operatives in Denmark and the Netherlands. These co-operatives have
not been imposed on the farmers by Government, but have grown out of
the farmers' own 1nitiatives. Successful government intervention was

restricted to the organization of agricultural schools and of extension
services.

]
Activities relating to rural infrastructure

Whereas in the preceding section activities were guggested which may, ’

to a large extent, be carried out as a result of local initiative, other
activities, although part of local work, may have to be organized on a



national scale or by other decision-makers at a much higher level.
Well-known examples are road building and the establishment of rail-

road or airline n:tir . Afric. orfi.8 & uau.pi. 30 1h: need for

such infrastructural activities, but in many parts of the other conti-

nents similar ohjectm might he reccumended. By iheir very nature,

however, decisions, and hence in:tiativeu, are called for at a coneiderably
higher levsl than that of the village, and their execution can be stimulated
by subsidies frop, and control by, a central agency.

The same applies tu the menangement of water resources. In 1977,Ghonh»zrb_7
quoting Dastur, stressed thie point in respect of India, but it holds true
for numerous countrios, where succossions of floods and droughts are a
reguiar phenomenon and, of course, reprassent an incredible waste of a
precious resource. As is well-known, the implementation of such pro-
grammes not only requires high-level technologicel advice relating to
hydrology, but it also calls for improved intergovernmental co-operation,
as has been pointed out by Baads /1_7 (%y70).

As already mentioned, a third componsnt in any country-wide improve-
ment is reforestation. An urgent exampie im to Le found in Java, Indo-
nesia, where the threat of desertificatiou is coneiiered very real, an
additional difficulty in this particulsr case being the need to tranefer
& substantial proporiion of Java's population to some of the more sparsely
populated ocuter isiands such as Sumatra and Kalimanten.

Other sectors: labour-intensive

Even if it is recognized that a greater degree nf nelf-sufficiency in
food production is a necessity, industrialisation i‘emaine part and parosl
of development. Industrisl activities will have to be added to the
creation of rural employment. As already mentionad, biogas factories
constitute feasible operations for individual viliages. However, a more
gensral approach im needed, and it is proper to make a distinction, as
Van Ginneken has done / 17_/, between non-lexible and flexible techno-
logies and industries. The labtour-intensity of the former type is almost
constant under very differoni relative factor price conditions, espsoially
in terms of labour and capital. Well-known nxamples are the production of
clothing, furniture, foo*wear and oimple tools am well as repair work.
These are carried out in a relativaly lubour-intensive manner almost shrough-
out the world. Figures as to the varying degr~es of detail and sophisti-
cation may be found in studies by Bo.n /[ 2_7 (1964), Herman /6_7 (1975),




Hilhorst /[ ~_/ (1964, tnd 3ril:chos ani Ringstad /5_7 11971). Herman

employe Swedish cata relating to 59 sestcrs prodacing tradeables (a

number far larger than the cther authors menticned, and allocates in-
dustries to elevan ciulis,y MoGupse aiwluuge Nao &-.thou 17 admittedly
simple and rudimentary, big atierpt 11 the firsi of its kind to take

a world-wide view anc provides a :hal.unge %to ‘he nrofesszion. Hilhorst,
as well as Griliches aad Rinpgstad. estinmate production funciions: the
former in respect of 27 industi.es in thie Netherliands, the latter two

in respect ol an zsqual number of lorwagian industries. Loth studies have
been ingpired by similar stuiies undertaken ny Cobt and Douglas, Kmenta
and four well-known picneers (Arrow, Chenery, Minhas and Solow).

The authore of both rtudies wero interested in the parameters characterizing
the elasticity of substitution between labour nnd cepital, the impact of
scale-size and techrological change. 1Ineir difficulty was, however, that !
they used date {rum a single country, which implies ihat the price ratio

between labour and capital nardly varies among .heir observations, Con-

sequently, their informat:on about she imnact of that ratio on the ratios
in which the factors are coroined is very !imited. A further difficulty

is that scale-effecte can narily ve uwer:ved from industrial census datas

if in some .industry a high scale-etfect prevasls, it follows that there

are few production units and <he number of obnervations too small to yield
reliable estimater of paramavors. fJonsequently, 1n my own attempt to collect
evidence on scale effectn, 1 onad to use direct technological information
(Tinbergen, 107} Z716_7). Boon has adopted the samne approach and, as a
congequence, he nns introduced ccnespts which are nardly ever used by eco~
nometricianc investigeting production funcitions, such as lot size, getting
and training costs. 3ocn nag extended his research into another eminently
practical directiun: to tke techn.logy marke:, a subject of great impor-
tance to “nc relationships betweel traadgumt.onsl enterprises and developing
countries.

Studies on scile-2.fucts aliso mply the collection of data on the capital
needed to employ one werker. This capital intensity is considerably lower
for small-scale than {or large-scale productisn units, and hence small-scale
production 1s necessary ‘n at least part »f ihe econcmy, if employment has g

to be created for ali employable people.

Other sectors: llexible terhr(logies

Alongside sectors. where techao.ngy 15 labour-intensive regardless of ihe

relative prices of labou. &.d carital, thers are other sectors where lcw
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pricss of labow A/£:;;arxu(n to capita. make lor the choice of labour-
intensive npen’yfina. whila high prices »f labour ~clative to capital
would indicaté the optimality of capital-iniersive operations. As ob=
served above {1~:i" V.t & "hi: 'in? crraet e coily ratsblished on
the basin of atatiatical deta for ningle ccuntries. Data from countries
with vory diffaeren?! f.ctor price ra.los are nended ani have to be made
comparable espacinl.y with regarc tc the neturs »f the products compared.
More research of th.e ikind chan 18 currantly svailable would seem useful,
From technical sturlies some ev.deicn nam been derived, euch as that
collected by lona /27 (1964 and a"ter). At lemet in the paet it has
baen argued tihat thes uumber of machinys eupervised by one man can bs
varied within a wide range and will depend on the prics ratio bstwesn
manpower and machines. Sometimes i1t is alsu the naturs of the machinss

used that is affe~ted by the same price ratio, In metal-working the

distinction hetwsen single-purrose and multiple-purpose machines is mads, the

former being ueecd in high-wage countriee, the lattsr in low-wage countriss.

Another clear example nf a flexiblu induntry is construction. In deve~
loping countries, tha construciion of cheap dwellings can and must bs dons
by the proapective inhabitant, prafﬁ;;bly aesistnd by local authorities in
obtaining materials, accene to weter, sneriy and credit, as described by
Jfrgeneen [ 10_7 11975),

A considerable volume o researclh has heen devoied to the automation of
labour-intensive proceases wiin the purposs nf making the industries in
which they were used cuspuiivive with labour-abunuant oounterparts in
developing couniries. Such research war. baped on *‘he desire to maintain
these industries in .he countrier in which they had long been eetablished.
This desire may. howevor, be a doubtful basis fnr ai optimal application of
ressarch activities. 1{ seems daeirable to sutablish whether such suto-
mation research was perhaps too expensive in comparison with alternative
research prograumes: & potential area of inveetigation, psrhape, for both
UNIDO and the coming United Nations Conferenoe on Science, Technology and
Development. ‘the basic endmavour is to widen the horizon of national re-
ssarch institutes so as to avoid a priori preferences for kesping soms
industry in inappropriate geographical areas.

Bmployment versus efficion.y and trades union activities

In the section on naximum employment above (ese p.6) high priority was
given to the creation »f emnloyment, am this would seem to be the most

direct means of combating maes poverty. { is also usetul to be awars

—_—d



that tradeg uniong often facs a ci.emmn whether to direct their acti-~

vities towards ailaining higher wages or more employment. Higher
wages will tend %o lower rather than expand employment. In marginal
enterprisec, hipgher warex con oniv be paid, if efficienry 1s raised: y
this requires a d.fferent type of investrent than the investment needed
to create more employment. Tho icgical sequence in which to pursue these
two competing onjectives seems (o he tha. priority should be given to
employment. As roon as almoust full employment hac been attained, wages
can be madc the main skjective of trades union activity. It would seem
to be a simple question of solidarity between workers and the unemployed
that one first assiete the unemployed to get work and, once that goal
has been attained, joint aciinn ias undertaken to obtain higher wages.

In developing countries this policy 18 not always easy to follow, since
trades unions are often first estadlished in industries, and only later
in agricultiure. They first emerge in nighly-paxd activities and only

later in badly-paid ectivitie~. 1In the history of *rades unionism the

differences between a labour élite and other worxers hrnve led to well-

known difficulties. The mistake made i1n devclored couniries should not

be repeated by developing countriecz. I% 15 a matter for satiefaction that
the International Confederation of W¥ree Trade Unions has shown understanding
for the priority of solidar-ty and 1a3s assisted the Indian National Trade
Union Congress 1n an attempi to siart organizing the poorest. It is only

a beginnirg, but 1t deserves the full attention of trades unions and Covern-

ments everywnere.

Educational preparat.ion

The search for, and anplicelion of, appropriate technology will require
a host of different eflorts by many people, all of them essential compo-
nents of what self-reliance requires. Viewing the population pyramid from
the top down to ite very base, the creative ressarch needed will have to be
conducted by men and women who have demonstrated excellence in their younger
years and have been selected to occupy posts in the leading research insti-
tutes aimed at. The country's rulers, politicians and senior civil servants
as well as managers in nurierous fields will have to develop enough under- .
standing of the problems at large in order to express preferences as to the
directions in whick research will nhave tc “e organizea. In the production ’
processes proper, however, tucusands, and sometimes millions, of workers are

those who use "appropriate technology'.



All this requires a system of education and trairing geared towards
the aims of optimal development: a pituation that might well differ

from both the present system in the country concerned and those pre-
vailing in varioue uev Pt s ounlrlie. tos. rvel sped countries them-
selver are involved r Jarge-scale overhauls of their aystems. By

way of 1llumtrati o, many of those involved in education are seeking

to find a healthy equilibrium betweer discipline and freedom at schoolsg

& balance between team-work and personal competition as well as between
phyeical and mental training. Tho manner in which the selection system -
worke has been nrcfoundly criticized by men such ae Bowles and Gintis /73 7.
Tho optimal combineticn betwsen cognitive and non-cognitive abilities has
to be found in the education sys‘em with all itas ramifications. Answers
have to be found to such issues as: lp to what age should thers be a
uniform schoo! for al! in order to “urther mutual understanding between !

pupils from different bnckgrounde” At what stage should the separation

of different.y rudcewed stulentsg stari” What cross~linkage should there

be in the branchea o7 4h: education “"tree" so as to be able to rectify
mistakes mals dur.npg the seloct.or nrocess” [low can an interest in learning
be stimulated by -urricula whiel asre directed towards specific professions ‘
or jobs?
0f all the seclors iu the sccial fabric,the educational sector has a ;
tendency towarde conservaiisr. Thia notwithstanding a wave of innovative
educationel experinvents ie gmir.ing momentum, with sometimes exaggerated
tendencien i~ eliminate useful elenents of training. Factual knowledge
or learning necespary basic injormation by heart and similar techniques
now tand to be avoiie! on too larga - scale. LUreativity, which was pre-
viously suppreesed, e now hailed, but i‘ cannot vork without a basie of
factual kncwledge, »n which the capacity of asmociation has to be tested
if something new ir to be created.
Certain well-inown conservative atiitudes should be done away with,
such as the white collar complex and religious or political indobtrination.
The Moral elements munt be ancorded orominence, and the example set by the
teacher is somettmes much more important than his words alone; the two
are inseparable.

Co-operation among developing countries

In the process »f indurtrialization and technology transfer, an important
role can be plaved by closer co-operation among the developing countries.
Their position in negotim~icng with the suppliers of technology is often



weak, as 1s customary when one party 13 spocialized and the other

more broadlv orientea. Leveloping countilec will have to ce-operate
as closely as possible in order to co-ordir.te and orgmnize all
accessible data and tnus necome better equipped to evaluate the
possibilities ~ffered them. In 1ts document TD,1)7, UNCTAD provides
an example of what Colombia was abla to atiain dvring negotiations
with transnational enterprises afier the Treaty of Cartagena to
establish the Andean Common Market nad been concluded. UNIDO has set
up a technological information cenire and will become increasingly
able to provide tie information needed tc evaluate technologies, even
though complete judgement of the oros and ccns of ppecific offers will
remain the advantage of those who have worked with the technology in
question for some time,

The best scurce of unbiased infcormation are probably independent con-
sulting firmg, especially those companies which adhere to an ethical
code, includiug the rule that they 1c no! recommend individual firms
as possible suppliers.

An area of zo-cperation easier to handle 1o the question of tax advantage
offered to procpective invesicrs 1in €lven countries. In this context,
inter—governmenial competitiosr. in tax aavaniages should be eliminated,
and the element of solidarity should be s‘ressed because it is in the
long-term interests of all concerned. ‘Tax holidays only distort competition,
further to which they are incompatible with the general principles set out
above (pp. 3-5).

An agenda for research and development

This paper can be summarized in the form of an action agenda in the
field of research and development. Such an agenda should fit into an optimal
development policy, an important component cf which is the production-mix,
high priority being given to employment generation and the satisfaction of
basic needs, including incomes policies permitting payment for the basic
goods and services by those who want tnem.

The production pattern in ortimal developrent shows, inter alia, the
following features:

(i) A higher degree »f self-sufticiency in focd production, using
ecologically tavourable inputs, c¢wphasis being placed on manure
and other nutrients and the cautious se of chemicals and mechanical
traction;

o



(11) Joint production of pioges. protuld and Rit.ogen 1n a larg?

number of sillngas:

(11i) Flood and drougnt control w:th ihe aid of rural public worksej

(iv) Reforestation end trarsportaiion intras.ructure, planned at
national or niguor iavele, and Jaglononted :ucelly;

(v) Industrinlizati-a or che om e A7 Jabouws~intersive and raw-
materials-proceasiiiy, 1NINA riogs

(vi) Seif-help in conatru-ting Jwel.ings, with municipal aid to
obtain materiu. nu Hecinien’ cegistenca, ta- provision of
access tc meryy nnd wate: yorplleas well ac 2 sredit system

v

adjusted to the prospective earnirg power of the family.
The research and deve)opment activities needed should be directed towards

(i) Adapting available technologies to the needs, climate and other
factora of the countiry or region concernod;

(11) Finding out tb. op*timal iniernutional indusirial ontructure, while
avoiding tte maintanance of irdustries which show a flexible
technology in their prorent treditional Jocations, and atiempting
to establish ihe produciion functions of fiexible industries from
international data$

(iii) Contributing to he co-ordination and integravion of technologic-
al data btenkys svezalabtle in diffarent institutions;

(iv) Daveloping and disusumingtiug irnforma.ion on jproper cost-accounting
and fa.ir internatiorszl traode policiee as m means o enhance the
optimality of ihe ‘nlerraticnel division of labour;

(v) Contribut'ng to the shift to the use of non--exhausiible resources

in food and energy production,

A much larger part of th.n research sho.:ld ve undertsken in the new
high~level research iushitutas o be entmblisheu in the developing countries
with a vies to reduciig the brait -irain, The prapsration and selection of
the scientific lahour force should ba imuyroved by overhauling the educational
systems. This overhaul is des.rable not only r order ‘o provide a scienti-
fic labour force, but mlr« and «ven more impor‘antly, in order %o prepare.
the whole labour furce for its futur: task and t- aim at a job structure
ensuring work setisfaction at 11} levels or capability.

The educational systam should e oased ohL a balanced mix of?

(a) discapline apd frucdomp ¢r Lean worx and etimulating competitiong

¢) physical and mer‘al trmaring: ‘1) cogritive and non-cognitive capa-
g . Pa
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bilities; (e) a uniform school up to a certain age in order to avoid
alienation and differentiation where motivations begin to differ; and
(f) training for future jobs and (pilicns to correct initial choices.
The educational sys.er shoull have curc:culan uesigned to stimulate
motivation ani to cowiteract tne irraticnal white—collar preference
where necessary. It ghould not aim at one-sided indoctrination, and
it should contain stimuli towards nigh standards of morality, in which
the example of the {eacher shiould demongtirate such standards.

In the process of nejsotiation on the purchase of technology, deve-
loping countries should be puided by 1irternational agencies, such as
UNCTAD and UNIDG, and by independent counselling firms. They should
co-operate, ingstead of compete, with regard to policies designed to
attract investors with technological know-how.

e




References

1.

2.

3.

4.

5e

6.

7.

8.
9.

10.
1.

12.

13.

14.

15.

17.

Baade, F., Weltweiter Wohlatand, Oldenburg/Hamburg 1970 (World-
wide proaperitv), »n. 195

Boon, f.K., Economical Choice of Humun and Physical Factors in
Producticn, Amsterdam 1964

Bowles, S. and H. Gintims, Schooling in Capitalist Awerica, New York
1976

Buringh, P., H.D.J. van Heemat ard Q.J. Staring, Computation of the
Absolute Maximum Food Production of the World, Wageningen 1975

Buringh P. and H.D.J. van Heemst, An Estimation of the World Pood
Production Based on lLabour-Oriented Agriculture, Wageningen 1977

Herman, B., The Nplimal International Livision of labour, IlO,
Geneva 19375

Hilhorst, J.G.M., Mcnopslistic Competition, Technological Progress and
Incomo Distribution, Rotturdam 1964

Ghosh, S.N., "Direcition of new thrvet", 3eminar, November 1977

Griliches, Z. and V. Hingstad, Economics oi Scele and the Form of the
Production Function, Amsterdam 1971

Jérgensen, N.0., Houning Finance for Low Income Groups, Rotterdam 1975

Linnemann, H., J. Garbutt et al., Mensen tellen (People Count),
Utrecht-Antwerpen 1076

Meuer, C., "Eco-Farming - Herausforderung des Agro-Business mit einem
Uberlebungumodull" (Chalienge o. ",ao-Dwineav with a Model for
Survival), Entwicklung und Zusammenarbeit, April 1978

Potma, Th., Energiebeleid met minder risico (Energy policy with fewer
risks), Veren, v. Milieudefensie, 1977

Roddy’ A.K.N.y C.R. Fresad snd K.X. Prasad, "Bio-gas plantsj Prospects,
Problens and Tasks", Econ. and Political Weekly, IX (1974),
pP. 1347-1364

Tinbergen, J., "kxhaustion and Technologizal Development: A Macro~
Dynamic Pclicy Model", Zeiischrift fiir Nationaltkonomie, 33
(1973), p. 213-234

Tinbergen, J. et ai., Reshaping tha International Order, New York 1976

Van Ginneken, W., Socio-economic Croups ia Mexico, ILO, 1978




C-665

78.11.06






