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FORUM 

Technology Transfer to LDCs 

The fo l lowing cont r ibut ions deal with the much discussed problem of technology transfer 
from the industr ial  nat ions to less developed countr ies (LDCs). 

Changing Attitudes in the Developing World 
Miguel S. Wionczek, Mexico City* 

U ntil about the mid-sixties 
the developing world, in- 

cluding the Latin American 
subcontinent, did not show any 
particular interest in the prob- 
lems of modern science and 
technology. It was generally 
assumed that the scientific and 
technological gap between ad- 
vanced and underdeveloped 
parts of the world economy was 
of such a magnitude that the 
low-income countries were con- 
demned forever to be the un- 
conditional and unilateral re- 
ceivers of fruits of science and 
technology developed in the 
Northern Hemisphere. Further- 
more, both the economic policy 
makers and the private sectors 
of most of Latin America, Africa 
and Asia were accepting the 
proposition that science and 
technology, denominated jointly 
as know-how, were circulating 
more or less freely around the 
planet in the mutual interest of 
their producers and consumers. 
Such a state of affairs in the 
developing world could be only 
explained, first, by the absence 

" Centro de Estudios Monetarlos Latino- 
americanos (Latin American Centre of 
Monetary Studies), author of =Foreign 
Capital and Technology in Latin A m e r i c a  = 
and editor of "Technology Trade and 
Economic Underdevelopment". 

of a clear vision of the role of 
know-how in economic devel- 
opment and, second, by the 
divorce between their economic 
theoreticians and policy-makers, 
on the one hand, and techno- 
logical innovators and practi- 
tioners, on the other. 

Over the past five years, the 
lack of interest in science and 
technology, characterizing the 
developing world, gave room to 
new attitudes, especially in the 
more dynamic or larger semi- 
developed countries like Argen- 
tina, Brazil, Mexico, India, Pak- 
istan, in some Middle East 
countries (Egypt and Iran) and 
in the industrializing countries 
of the Far East (from South 
Korea to Malaysia and Singa- 
pore). It is now broadly accept- 
ed in these areas that their 
economic future will largely 
depend upon their ability not 
only to acquire know-how 
abroad but also to adapt inter- 
nally and build upon the im- 
ported know-how their own 
scientific and technological ca- 
pabilities. While many factors 
are responsible for this rather 
sudden change of attitudes 
within the developing world, 
perhaps the most important 

one is the progressive change 
from the development strategy 
based upon import substitution 
for domestic markets to that 
calling for the broader partici- 
pation in the world trade in 
manufactures and semi-manu- 
factures. 

The belated discovery in the 
theoretical literature of the ad- 
vanced countries of the role of 
technical innovation in the proc- 
ess of overall economic growth; 
the appearence on the global 
scene of transnational manu- 
facturing corporations; the entry 
into force of the UNCTAD- 
sponsored system of general 
trade preferences for manufac- 
tures produced in the less de- 
veloped countries, and, last but 
not least, the relative stagnation 
of the traditional commodity 
exports originating in Latin 
America, Africa and Asia, stand 
out as other factors responsible 
for the preoccupation of the 
developing world with its own 
scientific and technological 
backwardness and the ways to 
overcome this serious handicap. 

Search for New Formulas 

Given the growing nationalism 
all over the so-called Third 
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World the proposition that the 
strengthening of its scientific 
and technological capabilities 
should be left mainly in the 
hands of foreign capital and 
foreign investors is being ques- 
tioned in many places at the 
same time. This questioning 
has been leading to the aban- 
donment of the old formulas 
and the search for new ones. 

While not denying the role of 
foreign enterprise as the bearer 
of scientific and technological 
knowledge to the world eco- 
nomic peripheries, the increas- 
ing emphasis is being put in 
these regions upon the critical 
evaluation of means by which 
the advanced know-how was 
being made available to them 
in the past. One of the addi- 
tional factors supporting this 
search for new solutions is the 
growing conviction that the 
flow of scientific and technolog- 
ical innovations to the more 
backward members of the world 
economic community is much 
less free than it was previously 
thought, involves considerable 
foreign exchange expenses and, 
moreover, constitutes a flow of 
the know-how without any adap- 
tation to local conditions. Some 
particularly harsh critics of the 
traditional situation in the devel- 
oping countries go as far as to 
deny the usefulness of the ex- 
isting international arrange- 
ments in the field of the tech- 
nology transfer, particularly the 
working of the international 
patent system, the practices of 
uncontrolled licensing of foreign 
knowledge to its final consum- 
ers, and the modalities of the 
transfer of know-how within the 
transnational manufacturing cor- 
porations, where the decision 
of what kind of know-how, and 
at what price it is to be trans- 
ferred to their subsidiaries in 
the developing world, is left to 
the corporations' headquarters 
located as a rule in the ad- 
vanced countries. 

The changes of attitudes to- 
ward the problems of science 
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and technology lead many de- 
veloping countries to profound 
alternations in the basic con- 
ceptual approach. First, the no- 
tion of a world-wide free flow 
of technical knowledge is being 
progressively abandoned in fa- 
vor of that of the existence of 
an international technology mar- 
ket. Second, the concept of 
technology transfer has been 
substituted by that of an inter- 
national technology trade. Third, 
know-how of any sort is con- 
sidered to have characteristics 
of a commodity, available in the 
international market and sub- 
ject to commercial transactions. 

Elements of Technology 

In other words, while noting 
that in the past technology has 
often been referred to in a 
vague and diffuse way and 
surrounded by mystery, more 
and more developing countries 
accept presently the position 
that the concept of science and 
technology is neither vague nor 
mysterious. Technology is an 
essential input for physical 
production of goods and ser- 
vices, and as such is bought 
and sold in the world market 
as a 'commodity' embodied in 
one of the following forms: 

[ ]  in capital goods and some- 
times intermediary goods which 
are subject of commercial trans- 
actions, particularly in connec- 
tion with new investment de- 
cisions; 
[ ]  in human labor, usually qual- 
ified and sometimes highly qual- 
ified and specialized manpower, 
with capacity to make correct 
use of equipments and tech- 
niques and to master the prob- 
lem solving and the utilisation 
information required to produce 
the needed goods; and 

[ ]  in information, whether of a 
technical or of a commercial 
nature which is provided in 
markets, or kept secret, as part 
of monopolistic practices fol- 
lowed by the owners of modern 
scientific and technological 
knowledge. 

This new approach getting 
rapidly new followers in the 
developing countries leads them 
to realize that they do not 
master to any significant extent 
these three elements in which 
technology is embodied. Be- 
cause of the traditional inter- 
national division of labor, the 
centralization of higher tech- 
nical and scientific training in 
the high-income countries, and 
the lack of systematic scientific 
policies in the developing world, 
the less developed countries 
have only limited supply of 
technically qualified manpower, 
and they tend to lose a large 
proportion of these scarce re- 
sources through 'brain drain'. Fi- 
nally, monopolistic practices of 
technology suppliers put severe 
barriers to their access to infor- 
mation, particularly about pro- 
duction processes. The devel- 
oping countries are thus placed 
in a position where, on the one 
hand, they have to import tech- 
nology on a large scale and, 
on the other, they have to pay 
heavily for access to technology, 
and get it on conditions which, 
unless they are counteracted by 
appropriate policies, lead to 
self-perpetuating dependence 
on technology produced in the 
industrial world. 

New Approach 

Anyone who attends the nu- 
merous international or regional 
meetings on the subject of tech- 
nology transfer to the devel- 
oping countries and watches 
the developments on national 
level in Latin America, Africa 
and Asia is perfectly aware that 
the issue is not that of cutting 
their dependence upon foreign 
technology but of acquiring it 
under more advantageous con- 
ditions. The most recent legis- 
lations adopted by Argentina, 
Brazil and India, among others, 
do not call for "expropriating" 
foreign technology owners but 
for introducing some kind of 
government control over the 
purchases of technical knowl- 
edge abroad, in respect to its 
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quality, adaptability to local 
conditions and price. It is per- 
haps a sympton of our time that 
Brazil, a country particularly 
generous to foreign investors, 
insists upon detailed screening 
--case by case-of  the know- 
how purchases. 

One may state without ex- 
aggeration that the country 
offering inspiration these days 
to the developing world in this 
respect is Japan that had long 
ago developed the art of choos- 
ing and buying foreign tech- 
nology from alternative sources 
and at low prices. This does 
not mean that the developing 
countries lack awareness that 
Japanese policies and practices 
cannot be imitated elsewhere. 
Their aim is not to create ob- 
stacles to foreign investment 
and concentrate exclusively on 
the purchases of know-how, 
but to unravel- for  negotiation 
purposes-the traditional pack- 

age: foreign capital-technology- 
management. 

There is no basis for a belief 
that the developing countries 
will abandon their present ef- 
forts to diminish the degree of 
technological dependence and 
to cut down the costs of im- 
ported know-how. What should 
be expected instead is an in- 
crease in the number of coun- 
tries that will follow the road 
taken by Argentina, Brazil and 
India. Most probably, the main 
thrust of new policies will be 
directed towards elimination of 
all sorts of restrictive business 
practices that accompany the 
sales of technology under li- 
censing agreements between 
foreign technology owners and 
domestic manufacturing firms. 
The main argument of the de- 
veloping countries is that these 
practices, frequently embodied 
in licensing contracts, are not 
only illegal in the industrial 
countries themselves, but offer 

insurmountable obstacles to the 
entry of the semi-developed 
nations into world trade in 
manufactures. 

It would be very useful to the 
technology exporting countries 
to take note of the described 
changes in the attitude of many 
less developed nations towards 
the problems of science and 
technology transfer. Otherwise, 
serious and unnecessary con- 
flicts may arise between both 
groups that would not serve the 
best interests of the parties 
concerned. In this particular 
field there is a great need for 
mutual understanding and for 
keeping all channels of com- 
munication open. It is an en- 
couraging sign that World in- 
tellectual Property Organization 
(WIPO), that represents a meet- 
ing place for technology produc- 
ing and purchasing countries, 
shows growing awareness of 
the issues involved. 

The Concept of Appropriate Technology 

by Dr Karl-Wolfgang Menck, Hamburg* 

A t the end of the second de- 
velopment decade the in- 

dustrial countries' technical aid 
is in the centre of severe criti- 
cism: 

[ ]  to some of the LDCs it has 
made technologies available 
that they were unable to apply 
because the necessary qualifi- 
cations were missing; 

[ ]  to most LDCs technical aid 
has brought capital-intensive 
methods that ran contrary to 
the widespread under-employ- 
ment; 

[ ]  finally, for many receiving 
countries technical aid proved 

�9 HWWA-lnstltut for Wirtschaftsforschung 
(The Hamburg Institute for International 
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too costly because the methods 
made available to them neces- 
sitated imports from the indus- 
trial countries. For this purpose 
the LDCs have had to expend 
part of their already scarce for- 
eign exchange. 

In view of these reproaches, 
at least partly justified as they 
are, the concept of the technol- 
ogy transfer evolved. Particular 
methods and skills specifically 
geared on the aims and re- 
quirements of the receiving 
countries were to be made 
available to the receiving coun- 
tries as appropriate or inter- 
mediate technology. In this con- 
nexion appropriate or inter- 
mediate technologies are tech- 

nical methods in the widest 
sense which have yet to be dis- 
covered and provided for the 
countries of the Third World. 

The development of appro- 
priate technologies is possible 
either by down-grading techni- 
cal methods of the industrial 
countries according to the re- 
ceiving countries' aims and 
conditions or up-grading the 
methods known to, and applied 
in, receiving countries by way 
of supplementing them with 
technical capabilities of the in- 
dustrial countries. Partly, meth- 
ods and techniques so far only 
held on the record are being 
practically applied again. It is 
in any case important that ap- 
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