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Georg Serensen

TRANSNATIONALS AND THE TRANSFER OF TECHNOLOGY TO THE THIRD WORLD

Introduction

The subject matter designated by the above title is very broad
indeed. The present article aims at covering only a few perti-
nent aspects of the area. The main aim is that of identifying
the circumstances under which real as opposed to formal trans-
fers of technology from transnationals to Third World countries
are possible. In addition to presenting an outline of the ar-
ticle, the present section offers some clarification as regards

the concept of technology and types of possible transfers of
technology.*

The following section addresses general development trends

as regards transnationals and the transfer of technology to
the Third World. It is noted that these trends are by no means
uniform, but point to new possibilities as well as new limita-
tions for the Third World.

* I am grateful for comments from John Kuada, Hans Gullestrup,
Olav Jull Serensen, Jergen Kristiansen, Birgitte Munch, and,
in an earlier phase, Jens Miiller. I can safely say that each

of them would have written a somewhat different article.




Against this background, I proceed to a short case study of
transnationals and technology in Brazil. Firstly, Brazil's
technology policies from the latter half of the sixties to
the late seventies are introduced. Then three examples of at-
tempts at technology transfer involving transnationals are
discussed. This provides a basis for identifying the precon-
ditions for real technology transfers. Additionally, I brief-
ly valuate Brazil's technology policies during the last deca-

de, and point out some of the flaws and contradictions it con-

tains.

1

The final section discusses the possible general relevance of
the Brazilian case and touches upon the problematic of "modern

versus "appropriate" technology.

The concept of technology employed her is the one developed

by Jens Miller in his recent study.1 However, £he present dis-
cussion of technology transfer does not cover all four aspects
of the concept of technology. The focus here is on the "hardwa-

re" and the "software" component of technology, i.e. technique

(with machines and tools at the core) and knoﬁledge (with know

how at the core).

Formal (or partial) transfers of technology may then be said

to cover merely transfers of techniques, while real (or total)

transfers of technology imply transfer of not only techniques,
but also of knowledge. This means that real transfers of tech-
nology enables the receiving country to gain effective control
over the imported technology, not only being able to use and
adapt it, but also to reproduce it and improve it in accordan-
ce with local development priorities.2 This kind of control

may cover the ability to change the organizational component

of the technology in guestion, and perhaps also the product.

In the present context, however, this is not so important. The




crucial distinction here is the one between real as opposed

to formal transfers of technology.

For a real transfer of technology to take place, there has to
be somebody at the receiving end. In the above, I talked about
the "receiving country", but clearly, in most cases it is not
the Third World country as such to which technology is trans-
ferred, but some organization in the country, most often a na-
tional enterprise, public or private. The problems pertaining
to various social carriers of technology3 are not dealt with
in this context. In other words, at real transfer of technolo-
gy, contributing to upgrading of the technological capability

of the country in question, is understood to have taken place
when technigques and knowledge pass from being controlled by

a transnational to be controlled by a local (indigenous)

"unit" in the Third World country.4

There is no implication that so-called sophisticated techno-
logy coming primarily from the industrialized West is "good® f
desirable and "home-grown"so-called traditional technology is
"bad"/undesirable. The starting point is that in a number of
cases Third World countries want real transfers of so-called
sophisticated technology to avoid situations of technologi-
cal dependence. The issue is how such transfers are brought
about. In addition, the debate on "modern" versus "traditio-
nal" technologies is briefly touched upon in the final section

of the article.

To decide whether a real transfer of technology has taken pla-
ce in the sense referred to by Dieter Ernst in the above (i.
e. the receiver is able to use, adapt, reproduce and improve
the technology) is often a quite difficult task. The Brazili-
an cases described below are not crystal clear on every sing-
le one of these dimensions. But taken together, they do de-
monstrate the complex set of issues involved real technology

transfers,




Transnationals and the Transfer og Technology: General Trends.5

It has often been asserted that the most important contribution
from transnationals to the economic development of the Third
World is the transfer of modern technology.6 There are signs
of an intensified transfer of technology on the part of trans-
nationals during recent years, one of the most important being
an increased TNC-involvement in the producer goods industries
in Third World societies, a process forming a part of a gene-
ral increase in TNC-activities in manufacturing industry in
the Third World.’
Sanjaya Lall has noted the tendency for a number of peripheral
societies to commence exporting "manufacturing technology" and
finds this to be only
"...the tip of the iceberg of an enormous amount of tech-
nological progress under way there, (pointing) in the di-
rection of an important reordering of the technology mar-
ket in the future." 8
These developments do not guarantee, however, that transnatio-
nals are increasingly performing real as opposed to formal trans-
fers of technology to the Third World. Clearly,"transfer of
technology" to a subsidiary within a transnational corporate net-
work does not constitute any "real" technology transfer. The

technology "transferred" is kept under corporate control.9

Transnationals are, not surprisingly, eager to keep advanced
technologies and the related R&D-activities to themselves..IO
R&D efforts are kept in the home countries, the only parts
transferred to the Third World being activities aimed at adap-
ting processes and products to local conditions. Surveying

R&D undertaken in the Third World by a sample of 56 transna-
tionals based in the industrialized countries, Behrman & Fisher

observe:
"What did not exist, however, in the firms in our sample,

were conscious, direct efforts by the firms to contribute
to the technical capabilities of the host countries.” 11




As far as "standardg" technologies12 are concerned, however,

transnationals are not unwilling to perform real transfers to
the Third World, the reason being, of course, that such tech-
nologies are fairly dispersed already, and do not hold possi-

bilities for profitability based on oligopolistic control.

This corresponds to the stand taken by the industrialized coun-
tries in the UNCSTD-negotiations on transfer of technology to
the Third World:
"The capacity of local enterprises of small and medium
size for absorbing modern, "standardized" technologies
should be improved, by estabilishing complementary scien-

tific-technical infrastructures in the developing coun-
tries...

New possibilities for transfering standardized components

and production moduls have to be established also for ca-

pital goods production." 13
This is not to imply that real transfers of advanced technolo-
gies to the Third World are never undertaken. When it happens,
however, it seems to form part of a process of technological
"upgrading", where transnationals maintain a decisive technolo-
gical lead in vital areas, while simultaneously transferring
some advanced technology to the Third World.

This is what happened in the case of Piper Aircraft's contract
with Brazilian aircraft manufacturers EMBRAER in 1974. The

contract was for seven Piper-models to be manufactured in Bra-
zil by EMBRAER, going through three stages, where in the final
stage about 70 per cent of production and assembly is underta-

ken in Brazil.

EMBRAER gets access to parts of the advanced technology invol-
ved in aircraft manufacturing; Piper on the other hand gets
access to an attractive protected local market and, most im-
portantly, Piper is able to "...maintain technological lead

and competitiveness against future Brazilian export capabili-

t:'Les."‘14




A number of observers find this example of technological "up-
grading"” on both sides to form part of a more general trend
where control over vital advanced technologies is increasing-
ly concentrated while at the same time other parts of advan-
ced technologies are increasingly transferred to (parts of)
the Third World.15 The general background to this trend is the
tendency for technical conditions of production to change
across a wide range of industries, particularly producer goods,
giving increased importance to electrical and electronic tech-
nology. Daniel Malkin provides an example of these developments
as far as machine tools are concerned:
"The progressive intréduction of numerical control devices
has widely transformed the technico-economic performance
of machine tools. First, it leads to increasing specialisa-
tion of machine tools allowing for greater series of pro-
duction - enhancing capital productivity... Secondly, the
development of modular elements allows a more flexible
use of machine tools as well as increased efficiency in
the production of smaller series. Finally, the development
of controllable systems of machines og machine centres
gives rise to completely automated production lines
there is hardly any aspect of utilization of machine tools
which cannot be revolutionized by the introduction of elec-
tronic systems and where the developers of such systems
do not gain advantage over those who do not master them.."16
The point is that the conditions for mastering the production
of a wide range of producer goods are undergoing significant
change. Capability in the design, production and application
of electronic systems are becoming of decisive importance.17
In this process, substantial parts of the manufacturing of pro-
ducer goods may be transferred to (parts of) the Third World,18
while at the same time the new key sectors are controlled by

institutions in the industrialized countries.19

There are signs then, of a process technological "upgrading"
in a number of Third World countries, even assisted by trans-
national corporations, cf. also Lall's mentioning of technolo-
gical progress underway in the Third World. The countermove

on the part of the industrialized countries seems to be constant-




ly keeping one or two steps ahead by introducing ever more sop-

histicated technologies. Malkin mentions two kinds of "weapons"

employed by the advanced countries:
"The first one is the acceleration of technological evolu-
tion at the level of products. In the framework of the pro-
duct cycle paradigm, advanced countries could recapture mar-
kets if they introduce new products that replace old ones
for which they are outcompeted. The second is the fact that
they can produce a technology which is "one generation in ad-
vance" once the developing countries master a certain produc-
tion process. This is particularly the case in the electro-
nics and specialized machinery industries, where the techno-
logical domination of the most advanced countries moves con-
stantly upstream in the production route." 20

In this perspective, Third World countries seem to be caught in

the dilemma of always being chasing behind the advanced countries,

even in spite of the achievement of some technological progress.21

But this is of cause no exhaustive account of what is going
on the technological field. I have restricted myself to the
mentioning of some important development trends on a rather
high level of abstraction. To come more to grips of what is
going on, we need to be more specific, distinguishing between

various types of countries.

What we may note, is the tendency for technological develop-
ment to contain new possibilities as well as new limitations
for Third World countries: the former because of intensified
transfers of technology to the Third World, even advanced tech-
nology; the latter because of the fact that vital advanced
technologies are still retained in the center countries, who

also control related RaD-activities.

Against this background, a more precise valuation of the role
of transnational corporations as far as technology transfer

to the Third World is concerned, cannot be made on this gene-
ral level. Specific case studies are required. In the follo-

wing sections, we turn our attention to the Brazilian case.




Transnationals and Technology in Brazil: Brazil's Technology

Policies

The development priorities laid down by the military regime

of 1964 did not contain any specific reference to the techno-
logy issue. The intention was that of basing economic develop-
ment on imports of advanced technologies from the center coun-

tries, to a significant extent via direct foreign investment.22

The great expectations regarding foreign investors' contribu-
tion of technology did not come true. As is generally the ca-
se, transnationals operating in Brazil kept their R&D-efforts
at home,23 and did not contribute substantially to the increase
of Brazil's technological capabilities.24 The reverse side of
this picture is the flow of payments from subsidiaries to the
transnational parent for all kinds of technological "services".
In the Brazilian case, there is little doubt that these pay-

ments constituted channels for additional profit transfers.25

Against this background, the military regime changed signals

in the late sixties, turning research and technological deve-
lopment into a special policy area.26 Three main kinds of mea-
sures were taken. Firstly, funds were devoted to the strengthe-
ning of Brazilian firms' technological capabilities on the one
hand, and developing the country's scientific and technologi-
cal infrastructure (basic research and education of scientists)

in the other.27

Secondly, the Institute for Industrial Property (INPI) was for-
med in 1971. All contracts regarding foreign technology are
subject to INPI's approval, the main aim being that of redu-
cing the costs of imported technologies, and cancelling re-

strictions preventing real transfers of technology.28

Finally, if the measures mentioned above amount to the "stick"”

used on foreign investors, the "carrot" consisted of new econo-




mic incentives for inducing transnationals to increase their
R&D-efforts in Brazil. Tax exemptions and access to favourable

financing of R&D are the main elements in this regard.29

A number of other measures taken in the seventies (financial
support to local firms manufacturing producer goods, the pur-
chase policy of state enterprises giving priority to Brazilian
firms etc.) are also of importance for the development of lo-
cal technological capabilities, but the above measures consti-
tute the technology policy in a narrow sense. Before turning
to a valuation of this policy, we shall take a closer look at
a few concrete examples of 'technology trahsfer, allowing us

to come more to grips with the problems involved in the crea-

tion of local technological capabilities.

Transnationals and the Transfer of Technology: Three Examples

1. Technip-KTI and Petroquisa30

The following example of technology transfer concerns the buil-
ding of a new petrochemical complex in Rio Grande do Sul. Pe-
troquisa (a subsidiary of Petrobras, the state-owned oil com-
pany) opened negotiations on the project in 1976. The aim was
not only that of expanding Brazilian capacity in petrochemi-
cals, but also to secure a real transfer of petrochemical tech-

nology to Brazil.

Two U.S5., one German, and one French firm entered the bidding
for the complex. The French firm Technip (in co-operation with
a Dutch firm, KTI) was awarded the contract, due to the fact

that Technip was the only bidder willing to release petroche-

mical frontier technology to the Brazilians.31

The contract with Technip-KTI meant that Brazilian technicians
were involved in the project right from the drawing board. Ser-
covich summarizes the Brazilian's benefits from the contract

as follows:




- massive training and retraining at the supplier's R&D
and other facilities:

- acquisition of rights to build, sell, and install et-

hylene plants in Brazil and any foreign country after
10 years;

- technical assistance (including that concerning future
plant exports by PETROBRAS and adaptation of Technip's
computer programs to Petrobras' computer system};

- complete access to all details concering engineering
and scientific data, including methodologies, computer
memories, process correlations, simulation models, ma-

nual of use and application, etc; althogether some 60
volumes with 20,000 pages;

- design of experimental units and technical assistance
for R&D activities, and '

- access to all improvements that the licensor may deve-
lop during the next 10 years." 32

The project is one further phase in the development of the ba-
sic petrochemical industry in Brazil which is characterized by
increasing Brazilian participation. The first petrochemical com-
plex in Sao Paulo (production start: 1972) hela a negligible
local share of producer goods and other materials. In the second
complex in the Northeast (production start: 1978) the Brazilian
share of engineering was 54 per cent and the share of producer
goods etc. 65 per cent. Finally, in the Rio grande do Sul Comp-
lex mentioned above (production start: 1982), the Brazilian

shares have increased to 70 and 61 per cent respectively.33

Most important, however, is not the guantitative increase of
the Brazilian participation but the fact that the latter pro-
ject involves a transfer of technology that is likely to take
Brazil to the technological frontier in the petrochemical
field.34 The inbuilt risk is of course that the technology pro-
vided by Technip-KTI may not remain at the technological fron-
tier. But even in that case, the contract means that Petroqui-
sa will be much better equipped to absorb further technologi-

cal developments in the petrochemical field.

Why was Technip35 willing to make a real transfer of advanced

petrochemical technology to Petroguisa? The main reason seems
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to lie in the fact that when the contract was signed, Technip
was undergoing a process of diversification meaning that in

a longer perspective, petrochemical technology would not be

a "core" activity of the firm. Against this background, fu-
ture Brazilian competition in the field was not considered a
serious threat.36 Conversely, one should not expect more spe-
cialized transnationals, whose ‘oligopolistic advantages are
in the field of petrochemical technology, to be involved in

that kind of real technology transfer.37

2. Nippon Steel and Usiminas.38

Usiminas is a steel rolling mill, founded in 1956 as a joint
venture between a state enterprise (60 percent equity) and
Nippon Steel (40 per cent). The company commenced production
in 1962 under Japanese supervision and using Japanese techno-
logy. When full capacity was reached in 1966, Brazilians trai-

ned by the Japanese took over responsability for production.39

From the beginning, the Brazilian management put a high prio-
rity on developing the firm's technological capabilities. Each
link in the chain of production was scrutinized, and improve-
ments attempted comparing with the most efficient processes
employed in foreign mills. In £h15 manner, from 1966 to 1972,
Usiminas was able to more than double the output from the ini-

tial plant.40

In a following phase, Usiminas established R&D facilities in
1970. Six years later, annual R&D spending amounted to roughly
50 million dollars. Technical assistance and know how was still
purchased abroad, but on an increasingly selective basis, dra-
wing on a large number of suppliers. The larger part of expen-
diture was on training of personnel at home and abroad with

the aim of solving specific problems in the process of produc-

: 41
tion.




Dahlman Summarizes the technological developments of Usiminas
as follows:

"Overall the Usiminas experience suggests that successful
local technological development depends on a relative long
term strategy of building systematically on experience as
it is acquired. The first phase of this process involved
accepting the practices and advice given by the Japanese
in the initial operation of the plant. However, as a clea-
rer idea of the technological package was obtained through
this initial experience and the firm passed to the stage
of analyzing the contents of the package it passed from
the know how stage to the know why stage. As it learned by
doing, it entered into the more difficult phase of study-
ing and understanding its technology in order to pinpoint
its deficiencies and correct them. This involved the crea-
tion of the research center and the purchase of a more
specific and more focused technological assistance. Usimi-
nas absorbed the technology it purchased at each step so
that it progressively moved the type and nature of the
assistance which it bought to a higher and more specific
level.” 42,

In the late seventies, Usiminas has entered the "final" stage
of this process. The firm is itself developing'new processes
and products, and has become one of Brazil's most important

4
exporters of technology.‘3

The Usiminas experience examplifies a process by which the firm
has so to speak "upgraded" itself technologically, from a star-
ting point of almost exclusive dependence on foreing technolo-
gy. The fact that other Brazilian steel mills of similar size
have not had the same kind of succes in this field testifies

to the assertion that such developments are only workable when
the firm in question places a very high priority on developing

technological capabilities.44

On the other hand, the process also reguires transnationals
willing to offer the kind of technical assistance that Usimi-
nas required. In this case, mainly Japanese partners have been
involved. There is evidence, though, that the Japanese are un-
willing to go all the way in this regard. When the Brazilians
announced in 1981 .the desire to "move into the sophisticated

steel market",45 Japanese backing was not forthcoming. "Purpo-




seless adoption of the most advanced techniques should be avoi-
46
ded"

luating the future position of Third World countries in the

a leading spokesman of Nippon Steel argued in 1981, va-

field of steel manufacture. The question is then, whether Usi-
minas has already gained capabilities that may allow for disre-
garding the Japanese "opposition", or alternatively, will be

able to obtain further technical assistance from other socurces.
3. SYCOR, IBM and COBRA

COBRA (Computadores e Sistemas Brasileiros), founded in 1971,
is the only state-owned computer manufacturer in Brazil. To-
gether with three private Brazilian producers, COBRA was in
1977 put in charge of Brazil's manufacture of minicomputers.
The responsible dttherity, CAPRE,47 wanted to reserve the mini-
computer field to Brazilian producers. Consequently, the big
leading computer firms already very active in Brazil were bar-

red from the Brazilian minicomputer market.48

A significant part of the military government wished to estab-
lish a Brazilian capability in the computer field, for reasons

of "national 5ecurity".49 The head of CAPRE saw the 1977-deci-

sion as "...the first important defeat that the transnationals

have suffered in Brazil for the last 20 years."so

None of the leading computer firms were willing to undertake
real transfers of technology to the Brazilians. However, COBRA
got a contract with the comparatively small U.S.-firm SYCOR.S]
SYCOR was no threat to the leading firms, at home or abroad.
Without the contract with COBRA, it was unlikely that SYCOR
would have got a foothold in the Brazilian market. Against this
background, the company has less to lose by joining forces with

a Brazilian firm.52

The contract gave way to two kinds of criticism.53 Firstly,

it was doubted whether Brazil had the technological capacity




to produce its "own" computers. Secondly, the technology con-
tracted from SYCOR was claimed to be substantially less advan-

ced compared with that of the leading firms.54

Meanwhile, IBM's Brazilian subsidiary turned the screws on the
government, complaining to be a victim of discrimination. And
IBM also claimed that it would be able to manufacture a compu-
ter with ten times the capacity of COBRA's at a price of no
more than 50 per cent over the COBRA product.

IBM's pressure bore fruit in late 1978, when the company was
allowed to market a computer of medium size, capable of com-

peting with COBRA's minicomputer.55

In late 1980 COBRA was able to present its Model 530, the .first
medium sized computer designed and built in Brazil. At the same
time, however, the company ran into financial difficulties.
Just to keep abreast with technological developments in the
field, COBRA has to spend considerable amounts on R&D. B8 per
cent of the 1980 turnover was devoted to this task. the cor-
resopnding figure for IBM is 5.9 per cent. But the actual dif-
ference is of course enormous: COBRA spent 5.9 million dollars

on R&D in 1980; IBM spent 1.4 billion dollars.56

The course of events illustrate the difficulties in establis-
hing local technological capabilities in a field heavily do-
minated by transnational corporate giants, unwilling to trans-
fer "their" technologies. In addition, it is a field where the
Brazilian point of departure was relatively weak, technologi-

cally as well as economically.

Real transfers of technology from transnationals: When are

they possible?

What have we learned from these examples of technology trans-

fers? Real transfers of technology contributing the the estab-




lishment of locally controlled technological capabilities re-
quire three preconditions, all of them seemingly commonplace,
but worth a closer look anvhow: 1. The existence of locally
controlled firms capable of demanding real technology trans-
fers; 2. a high local priority on real technology transfer
relative to other aspects of business activities:; and 3. the
existence of transnationals who are willing to undertake real

transfers of technology.

Re. 1. The establishment of a locally controlled basic petro-
chemical industry and computer manufacturing has only been
possible due to conscious measures taken by the state. Left
to themselves, these areas would have been dominated by trans-
nationals (or simply non-existent in Brazil). Such dominance
would impede the building of locally controlled technological
capabilities in these fields. Koopmann sees this as a more ge-
neral dilemma of the Brazilian economy :
"Thus, economic planners in Brazil find themselves in a
precarious position: a weak domestic scientific and tech-
nological base is calling forth foreign direct investment
as the main source of technology, if the self-imposed am-
bitious growth and productivity targets are to be fulfil-
led. Foreign capital, however, by its very nature is ten-
ding to further frustrate domestic R&D efforts." 57
The automobile industry in Brazil, dominated by transnationals,
carries a recent example of the difficulties referred to by
Koopmann. After the first rise in oil prices in the early se-
venties, the Centro Technoldgico da Aerondutica (CTA) (run by
the air force) started constructing an alcohcl engine for au-
tomobiles. Due to these efforts, CTA was able to establich
technical norms for the manufacture of alcohol engines.58 The
plan was that the construction of the engine should lead to
a locally controlled production of trucks and busses, in co-

operation with private Brazilian firms.59

However, transnationals in the automobile industry turned
against these developments. When in 1979 the TNC's made an

agreement with the government to commence production of alco-




hol engines, they were allowed to use modified versions of their
own engines, for which royalties were paid to the parent com-
panies. And the transnationals were also able to induce the

government to close down CTA's alcohol engine project.60

These developments illustrate some of the difficulties invol-
ved in establishing a locally controlled technological capabi-

lity in a field dominated by transnational corporations.

Re. 2. The local firm involved has to place a high priority

on developing technological capabilities relative to other as-
pects of business activities. If the techhology aspect had not
carried top priority, Petroquisa "ought to" have chosen one

of the U.S. firms for constructing the petrochemical complex.
The U.S. firms were offering more attractive terms in other
aspects than technology.61 A high priority on technology was
also the reason for Usiminas' success in the field, as compa-

red to other local steel rolling mills.

Other circumstances may, however, impede a high priority on

technological capabilities. There is evidence that in recent

years, Brazil has accepted some "unnecessary" technology im-
ports in order to achieve satisfactory results in renegotia-
ting its heavy foreign debt.62 One may also note that interna-
tional lending institutions seem to put a priority on imported
technology: for example, only 15 per cent of the World Bank's
project loans are set aside for local suppliers; the rest is
submitted to international tender, a procedure that does not

help to promote local technological capabilities.63

Re. 3. Real transfers of technology must of course imply trans-
nationals willing to go along with such transfers. The transna-
tionals involved in the previous examples were all "otusiders"
in a Brazilian context when the contracts were made. In addi-
tion, Technip and SYCOR were relatively small firms in an in-
ternational context, able to gain foothold in Brazil through
the contracts.



There is hardly any straightforward answer to the guestion
whether other industries have similar firms, being at the same
time "outsiders" and capable of offering relatively sophisti-
cated technologies. In my opinion, there are many industries
with this type of firm. If this is true, the question whether
they are employed or not depends primarily on the points dis-
cussed above.

It should also be noted that contracts with "outsiders" tend
to influence relations to the big, dominant transnationals in
the respective industries. For example, COBRA's deal with Sv-
COR caused Olivetti to take local majority partners in its Bra-
zilian subsidiary, and "... Control Data is considering making

. . o aw : ; 64
the same move for its computer service activities in Brazil".

The Outcomes of Brazil's Technology Policies and the Role of

Transnationals.

The launching of conscious Brazilian policies in the field of

technology has to a large extent taken place during the seven-

ties. Consequently, comprehensive analyses of the effects of

these policies are not yet available. What follows are some

preliminary comments, mostly based on interviews taken in Bra-
vy g : 65

z1l 1n mid-1982.

Focusing firstly on the economic aspect. i.e. the payments for
foreign technology, we noted the formation of INPI in 1971,
aimed at reducing costs for imported technologies. INPI seems
to have been fairly successful in this regard. In a number of
cases, the institute has been able to bring about price reduc-
tions in the contracts subjected to its approval. INPI has al-
so been able to support local firms in their negotiations for

foreign technology supply.66

The problem is, however, that INPI's control applies only to

payments for technology. Other possible channels for transfer-




ring funds (profit repatriations, intra-firm loans, etc.) are
not subject to similar forms of detailed scrutiny. This being
the case, it is still possible to divert payments for techno-
logy to these channels. For example, the value of imported
technology may be entered as a direct investment, with payment
for the technology provided in the form of profit repatriation
on the investment, a field with much "looser" regulations than
those applied to technology payments proper. A similar proce-
dure may be applied to the supply of technology to Brazilian
firms: the transnational supplier becomes a minority sharehol-

der in the Brazilian company.67

Against this background,INPI's "isolated" succes in the field
of technology payments proper is not necessarily a succes in
a broader perspective, involving other forms of payments to
technology suppliers. This points to the inherent contradic-
tion in Brazilian regulations, between strict control of tech-
nology payments on the one hand, and less restrictive rules

for alternative channels of economic transfer on the other.68

Let us turn to the technological policy element proper. One
main aspect in this regard was the attempt to induce transna-
tionals to conduct more R&D in Brazil. The incentives provi-
ded in this field have not had much effect: with the exception
of R&D aimed at adaptation of products and processes to Brazi-
lian conditions, the transnationals still keep their R&D at
horne.69 Transnational subsidiaries do not contribute substan-

tially to industrial R&D in Brazil, and even less to the es-

tablishment of locally controlled technological capabilities.70

The dilemma is there: giving priority to rapid industrial growth

via direct foreign investment tend to impair the main aim of

the technology policy: expanding locally controlled technologi-

cal capabilities.71

Maybe this dilemma is less pronounced after 1974, where gene-

ral policies have aimed at strengthening local capital in the




Brazilian economy. But transnationals are still in heavy pre-
sence, tending to impede the establishment of locally control-

led technological capabilities in industries dominated by for-
eign investment.

There are of course other problems involved in expanding lo-
cally controlled technological capabilities. One of the most
important is probably the lack of a sufficiently qualified la-

bourforce:

"Although the Brazilian government has launched ambitious
training and ecucational programs, a high percentage of
the nation's business executives maintain that a shortage
(perhaps even a growing shortage) of competent administra-
tive and technical personnel will exist in the future be-
cause government program efforts have been limited to da-
te, new technological innovatiosn require the utilization
of a progressively more highly trained staff, and the ex-
panding Brazilian economy will demand more capable personnel
than are being prepared by the Brazilian system." 72
In spite of these problems, the technology policies have also
had some success: it has in fact proved possible to start de-
veloping locally controlled technological capabilities in cer-
tain fields,73 and it has also proved possible to implement
real transfers of technology - even rather advanced technolo-

gy - from some transnationals.

The measures taken in the technology field have, however, not
yet basically changed the fact that Brazil is still to a sub-
stantial extent dependent on foreign technology, the latter
being the most important source of technology supply.74 But
one should hardly expect such dramatic changes over a relati-

ve short span of years.

In sum, Brazil is still technologically dependent, but has al-
so taken a step forward in building of a locally controlled

technological capability.75

Which aspect, continued dependence or increasing technologi-

cal "self reliance", will be the dominant one in coming years?




To a significant extent, that depends on the priorities given
to the technological field relative to other considerations.
Most recently, priorities have imposed themselves in the way
that Brazil has been forced to deal with its spiralling foreign
debt. Measures taken in this regard have meant negative indu-
strial growth and a cutback in funds devoted to the develop-
ment of an indigenous technological capability. On the other
hand, this has not meant that the technology issue has been
completely forgotten. For example, in 1981 one additional acti-
vity - the manufacture of microprocessors - was reserved for
Brazilian producers,76 and there is little doubt that the tech-
nological field will not again be disregarded to the extent

that was the case in the early and mid-sixties.

Comments on the possible general relevance of the Brazilian

case and the possible general relevance of obtaining advanced

technology from transnationals

The most important lesson to be learnt from the Brazilian case
is about the importance of strong local enterprises, when it
comes to effectuation of real technology transfers from trans-
national corporations. Local capital (in the form of public

or private enterprises) giving sufficient priority to the goal
of real transfer of technology relative to other business as-
pects, are the most important precondition for such transfers
to be undertaken. A strong local capital relative to foreign
capital in the economy is also of importance in a wider per-
spective: the capitals' position in the economy form the po-
wer base from which state policies can be influenced. (On the
other hand, state measures affect the relative power positi-

ons of local and foreign capital).

The stronger local capital interested in local technological
capabilities, the better possibilities of promoting policies
further enhancing this process. In this context, there seems
to be a "good" and a "vicious" circle as far as the regulation

of transnationals and technology transfers are concerned.




In the "good" circle, measures strengthening local capital's
technological capabilities provide a basis for further measu-
res in the same direction, towards an increasingly efficient

regulation of technology transfers.

In the "vicious" circle, foreign capital holds strong positions
in the economy, tending to prohibit efficient regulations. When
such regulations are not forthcoming, technological dependence
is enhanced, and the possibilities for arriving at efficient

regulations decreases even more.

There is little reason to believe that the lesson learnt from
Brazil has to do with factors unique to the Brazilian case.

I contend, in other words, that the result is applicable to
Third World Countries in general: the strength of local capi-
tal is of prime importance when it comes to ensure real tech-
nology transfers from transnationals. Considering the fact that
the local capitals of most Third World countries are much weaker
than is the case in Brazil, we must expect these other countri-
es to be up against even harsher odds when it comes to reaping

real technology transfers from transnationals.

This only serves to underline the strategic implication stemming
from the previous analysis: the development of a strong, local-
ly controlled technological base in Third World countries is

not possible by relying on transnational corporations underta-
king direct investments. On the contrary: in order to reap the
technological benefits from transnationals, there has to be

a strong local economic basis. There is, in other words, no

easy way out: the gradual, perhaps even slow way of learning

by doing is the only way to develop a strong technological ba-
se. Technology has it somewhat like love: you cannot buy the

real thing.77

Having come this far, we must touch upon one last issue; it

is, of course, the debate over "modern" or "advanced" versus




"appropriate" or perhaps "home-grown" technologies.78

Having
stressed in the above, the circumstances under which real trans-
fers of advanced technologies are feasible, an 'appropriate-
tech-freak' will undoubtedly mistake me for a 'modern-tech-freak',
and this is precisely what is wrong with this debate: the con-
tenders see each other occupying extreme positions that are
distortions of reality. Those advocating transfers of advanced
technologies to the Third World seldom go to the extreme of
envisioning a complete obliteration of 'home-grown' (usually
labour-intensive) technologies. Conversely, those favouring
appropriate technology would hardly stand up for a development
strategy in which advanced, capital-intensive technologies

played no role whatsoever.

The real front lines of the debate are, in other words, not

as sharply drawn as some contenders will have us believe. This
could not be taken to mean, however, that there are no front
lines at all. To my mind, the nitty gritty thing of this both
academic and real world controversy is a piece of oversight

on both sides: adherents of 'appropriate technology' tend to
forget that there are only a very exclusive few countries in
this world capable of autharky; consequently, (almost) all
countries have a measure of integration in the world market.
To participate in this world market on a basis of equality re-
guires a measure of self-centred economic development. This

in turn cannot be realized without controlling some measure

of what we call advanced technologies, often only to be had

from certain TNC-sources.

On the other hand, adherents of 'modern technology' tend to
forget that what these technologies often do is to substitute
one kind of development problems for another., If, for example,
modern technology gives you maximum otuput with high produc-
tivity and quality, it often also gives you ecological prob-
lems (pollution) and it more often than not involves new hie-

rarchisation in the organization of work (new forms of exploi-




tation). In short, a number of advanced technologies tend to
substitute one kind of maldevelopment for another. Moreover,
these problems of advanced technologies are often aggravated
in a developing environment, which does not have time, oppor-

tunity and/or resources to correct them,.

When these two oversights are let aside, I contend that there
is not too much left of the 'modern' versus 'home-grown' tech-
nology controversy. What we need is a debate with new frontlines:
when realizing that each and every piece of technology contains
its "own" particular mix of advantages and drawbacks, the deba-
te should focus on what type of technology mix that is feasib-
le and desirable for particular Third World countries, (gene-
ralizations of 'standard strategies' are hardly feasible in
this area). That wouid bring the debate much closer to reali-
ty without totally depriving it of a measure of positive visi-

on towards a better society.
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