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I. Introduction

The transfer of technology by Multinational Enterprises
(MNEs) may be a fast and efficient way of less developed countries
(LDCs) to benefit from the technological progress of the advanced
countries, although with some lag. It results from the fact that
MNEs are among the largest and most aggressive firms in the
capitalist system, and are responsible for a significant fraction of
the bulk of innovations in products and methods of production.
Thus, MNEs are dynamic economic agents with effective impact
on the process of economic growth through high productivity of
production factors derived from technological innovations in
techniques of production, which they can use through direct in-
vestment or licensing to local firms. Indeed, the fact that MNEs
have some ownership-specific advantages, mainly technology, is a
central element of the so-called industrial organization approach
to the determinants of foreign direct investment (Hymer; Caves,
1971).

An important part of the literature on the technology transfer
by MNEs to LDCs has been related to the “cost” and “appro-
priateness” of this technology. The direct impact of MNEs on the
external accounts of LDCs through the payments for technology,
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prises (NAEs) so that the degree of significance in performance
may be tested.

II. The Empirical Evidence
A. The Sample

During the second semester of 1978 a questionnaire was sent to
146 MNEs and 96 NAEs, which were selected at random from a
list of the largest 500 enterprises in the Brazilian manufacturing
industry. By the end of that year the firms which responded the
questionnaire included 52 MNEs and 32 NAEs, that is, response
rates of 35.6% and 33.83%, respectively,

The firms included in our sample had about 348 thousand
employees in 1977, which was almost 10% of the total labour
force of Brazilian manufacturing industries. MNEs had about 240
thousand employees and NAEs had about 108 thousand
employees. They accounted for about 14% of the value of pro-
duction of manufacturing industries in 1977; MNEs were respon-
sible for almost 8/4 of the value of production of the sample
firms. The MNEs included in our sample accounted for about
33% of total value of production and 27% of employment of a
major sample of 647 MNEs, which included the most important
MNE:s in Brazil, and this major sample accounted for 32% of pro-
duction and 23% of employment in the manufacturing industry-
(Gongalves and Tavares).

By category of usage, the sample distribution is the following:
capital goods (27 MNEs and 11 NAEs), intermediate goods (17
MNEs and 13 NAEs), consumer goods (6 MNEs, 8 NAEs). Two
MNEs, which replied anonymously, did not specify their pro-
ducts. The size distribution of sample firms shows that 40% of
MNEs and 43% of NAEs are medium size firms (i.e. net sales
lower than Cr$ 3 million in 1977), whereas the other firms were

large or very large.

An regards the distribution of MNEs in the sample by country
of origin, the United States is the leading country with about 45%
of the total number of sample firms. In Brazil the four most im-
portant countries in terms of foreign investment are the United
States, West Germany, Switzerland and Japan, which accounted



‘19431 aduedyruBis yuadiad gz aya sem sisayrodAy [nu 3y Supdafar 05 go-md pauruuaspard ay . “sisayiodAy nu ag jo uondafay :(,)
HAVN
PUE SINIA U3DMI3q SRDUAISHIP 21 31343 Jey3 s1ess ssayiodAy nu SYL "3n11 st uaym ssamedAy [ru sy Sundafar yo £mqeqord sreunxordde Wy =D
TSULIG JO mqumu [E101 US BIRp 0 €333 1] 1591 arenbs-ngy X
g=srred payoaew Jo >qunyy
(IVN) sspdiaiag aveaug EwoneN g¢ puz (sINW) Ssudmny [euonzunmy gg =25 aydureg
-ourweiSord pauonusm iy Fumey dnosS yoes oy suug adures jo aBeyuznsad aq1 01 sapas ST :sag0N
[zexg ‘ASAIng aureuuonsanyy :204n08

123

0 0 £ s 0 b2 0 o1 It ov (+) §°2=2 '800°G= x
SI0IQUISP 10 SI[EAp
‘suoneziredio 3owmiss ‘wanddns ‘ssawmsmd sapisaq SULI 43I0
10§ seatsas Bunayreur so/pue svunstsse [EaugIa L

14 Ge 91 Lb 8¢ Lv 0 54 33 €L (Jo1=2 .mw\..mﬂwu
SI9[E3P 10 sIINqIISIp Juspuadapur 10 sad110s Funoyrepy
1 05 €4 L9 £9 9L £€ 8¢ 0 08 () 5'0="2 'g8T'8 = x

SI9[eap 1o suonerieio 30mI1ds
'SI0INQIOSTp Juapuadapur 10§ I>UEISISSE (eI L

8¢ 29 05 69 001 8 (14 09 02 9 (osi=="rrz= P
s120pouxd jo 198 [euy 10§ S91ALs syes-10g

8¢ 29 83 1L 5L 8L Lk 09 0 L () G'8=7"0L6°G =X
snpoxd jo s1asn [euny aof Suturen 10/pue FJUEISISSE [BOTUYDI [,

39 0s 144 09 SL gL € 4 b4 s¢ (s) 051 == ‘6GI°g =X
starddns 103 asumsysse feotuyday.
AVN INW | IVN AINW IVN INW | VN INW IVN INW swurerSosg

sared el spoo3 $poos spood
PyE [=rde) JAepouInUy Tdumsuor) waporg
SIWHI TTdINVS A9 NIAID 1304dNS TVIINHOY T, ANV ONINIVI L TVNIALXHY
I 2IqeL

TECHNOLOGICAL SPILL-OVERS



TECHNOLOGICAL SPILL-OVERS 125
ing and technical support given by MNEs and NAEs.

Although, there is some evidence that in general MNEs may
have important technological spill-overs, and even greater than
NAEs, there is also some evidence for the thesis that taking into
account pairs of firms (MNEs and NAEs) which produce similar
products and are of similar size, there is no significative dif-
ference in their comparative technological spill-overs as a result of
product-skill complementarity. It has to be noted in connection
with this point that taking into account matched-pairs of MNEs
and NAEs in Brazilian manufacturing there are no marked dif-
ferences in the average capital-labour ratios and in the deter-
minants of choice of technique by MNEs and NAEs (Gongalves).
Thus, given a specific social and economic milieu in which MNEs
and NAE:s operate, there seems to be no a priori reason why they
should have significantly different technological spill-overs, whose
magnitude would be related directly to the nature of their pro-
ducts.

C. Manpower training

We also tried to obtain some data on different types of educa-
tional and training programmes given by MNEs and NAEs, which
would be more internal to the firm. Our evidence suggests that,
apart from training abroad for Brazilian employees, there seem to
be no marked differences hetween MNEs and NAEs. Looking at
Table 2, we note that regarding job-entry training and work-study
programme for students, MNEs seem to have a better perfor-
mance than NAEs in the sectors producing consumer and capital
goods; whereas regarding job-entry training, upgrading and
renewal training, programmes during non-working hours, and
work-study programmes for students, NAEs seem to have a better
performance than MNEs. As regards ‘other programmes,” which
include participation in seminars, external courses, short courses
for development of department chiefs, programmes for appren-
tices, financing of different types of courses, participation in the
SENALI training programme and so on, there seem to be no
significant differences beween MNEs and NAEs.2

2 SENAI (Servico Nacional de Aprendizagem Industrial National Service for In-
dustrial Apprenticeship) is an organization financed by a tax on payroll costs (from 1% to
1.2%) whose objective is the training of industrial workers.
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Taking into account differences in size we note that regarding
job-entry training, upgrading and renewal training, and other
training programmes, the NAEs of medium size seem to perform
better than MNEs of medium size, while the large and very large
MNESs seem to perform better than the large and very large NAEs
regarding all training programmes. As regards work-study pro-
gramme for students and training abroad for Brazilian employees
MNEs have a better performance than NAEs, regardless of their
size.

We also obtained some evidence regarding training for specific
categories of the labour-force (see Table 3). Our findings suggest
that there seems to be no difference between MNEs and NAEs
regarding training for the categories of unskilled and semiskilled
labour, skilled labour and technicians, and administrative and
professional labour. But, there seems to be significative difference
between MNEs and NAEs regarding training of sales personnel
and managerial staff. Taking into account the different groups of
products, regarding the three first categories of labour-force men-
tioned, there seems to be no clear pattern of marked differences
between MNEs and NAEs: however in the last two categories,
namely, sales personnel and managerial staff, in all different
groups of products MNEs seem to have a better performance than
NAEs.

As far as the priority attributed to each category is concerned
there seem to be no major differences; moreover, both groups,
MNEs and NAEs, gave the highest priority to training of skilled
labour and technicians, and it seems to be true in all different
types of products. It is worth mentioning that NAEs seem to give
higher priority to the training of unskilled and semiskilled labour
than MNEs.3

Taking into account differences in size we find that for all
categories of labour force there seems to be no difference hetween
MNEs and NAEs, apart from the fact that very large MNEs seem
to have a better performance than very large NAEs regarding
training of sales personnel, and medium NAEs have a better per-
formance than medium MNEs in the training of unskilled and

$ The findings on the priority of training programmes measured by average scores at-
tributed by sample firms are not presented in the tables, but can be obtained directly from
the author.
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semiskilled labour. Again, in all different groups of size we find
that MNEs and NAEs give the highest priority to the training of
skilled labour and technicians. It is also worth mentioning that
within each group NAEs seem to give higher priority to the train-
ing of unskilled and semiskilled labour than MNEs.

A possible explanation for the above empirical findings is that,
insofar as the regulations regarding employment of foreign per-
sonnel are not sufficiently restrictive, the main reason for the ap-
parently extensive programmes of manpower training in MNEs
seems to be the fact that the Brazilian industrial workforce achiev-
ed a high stage of development during the industrialization pro-
cess of the last three decades. It is not uncommon in LDCs that
“local personnel, after adequate training, were frequently more
economical than foreign personnel from the standpoint of both
salary and allowances” (Reuber).

The cost disparity between imported and local manpower* and
the substitutability between foreign and local personnel — due to
the high stage of industrial development in Brazil — led MNEs as
well as NAEs to carry out training programmes for their workers
in order to adapt them to the specific requirements of their
organization methods and production techniques.

An evidence which may support the above argument is found
in a study by Watson on the growing replacement of foreign
managers of MNEs in Brazil by Brazilian managers. This study,
which was based in a sample of 69 subsidiaries of U.S. MNEs in
Brazil in 1970, showed that in the management positions related
to Finance, Engineering and T'echnical, Marketing and Sales, and
Production, about 2/3 were occupied by Brazilian citizens, while
in Accounting and Personnel the participation of Brazilian
citizens were 87% and 98%, respectively. On the other hand, only
about 35% of the highest-level positions were occupied by
Brazilian citizens. These data show us that in Brazil there is a
managerial and professional class which has been replacing
foreign executives in management positions in MNEs. The above
study also found that high-level Brazilian managers are not
significatively different from high-level American managers with
respect to some specific traits and characteristics.

4 The differential cost between foreign and local personnel was already substantial at the
end of the fifties in Brazil. See Shearer, p. 119.
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Brazilian manufacturing industry seem to give some support for
the hypothesis that MNEs have substantial indirect effects on
LDCs. In addition, the study shows that there seem to be no
significant differences in manpower training and technological
spill-overs (taking into account the case of skill-product com-
plementarity) between MNEs and NAEs. However, these findings
must be seen as suggestive rather than conclusive, insofar as it was
not possible to obtain information on the effectiveness of
technological spill-overs, the quality of training programmes, and
data on volume of resources devoted to such programmes.

Bearing this limitation in mind, we may say that regarding
technological spill-overs (external training and technical
assistance), although MNEs seem to be more active than NAEs, it
might be explained by the different types of products manufac-
tured by MNEs and NAFEs, in the sense that MNEs would tend to
produce certain types of goods which would require the provision
of external training and techmcal assistance, due to a certain
product-skill complementarity.

As regards internal training and educational. programmes we
found that, apart from training abroad for Brazilian employees,
in which MNEs have a better performance than NAEs, there
seems to be no marked difference between MNEs and NAEs. As
far as internal training programmes to specific categories of the
work force are concerned, we also did not find any marked dif-
ference between MNEs and NAEs; moreover, both groups of
enterprises, MNEs and NAEs, seem to give the highest priority to
the training of skilled labour and technicians.

To conclude, the empirical findings above suggest that the
traditional analysis of the indirect effects of MNEs in LDCs re-
quires some qualifications. In new industrializing countries like
Brazil, where there exist a relatively sophisticated industrial sector
and a skilled work force -- which, without any doubt, were to a
certain extent influenced by MNEs’' presence —, the national
private enterprises may also be in a position to have a comparable
performance in terms of technological spill-overs and manpower
training. Thus, it is important to reconsider the cost and benefit
analysis of foreign direct investment and its policy implications, as
well as the perspectives of a technology transfer process which
relies heavily on MNEs.



