
A better competitive performance by Latin America in technologi-
cally advanced subsectors will require acceleration of the region’s own
technology effort as well as technology transfers. In the latter case,
joint ventures have proven effective for transferring technological ex-
pertise. It is also a fact that the liberalization of the region’s trade regi-
mes creates a considerable attraction for international investment as
long as restrictions on imports are cased. This enables a relationliza-
tion of production and enhances the region’s attractiveness as reci-
pient of investment capital.

The quest for sustainable development, as defined in the Declara-
tion of Rio 92, places human beings at the center of development con-
cerns, with entitlement to a healthy and productive life in harmony
with nature. The growth of trade flows has required the countries to
sharpen their competitiveness in order for them to adapt to the gro-
wing liberalization and mobility of goods and services. Sustainable
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The relative position of a country or region in the international market is increasingly  de-
termined by its rate of creation and dissemination of technology , which together enable
the increases in competitiveness necessary for carving out a stronger position in the
world market. Latin America has used industrial and trade policies to change the profile
of its production structure and to create comparative advantages in new sectors. The
changes brought about in the structure of industry in some countries, in technologically
more sophisticated sectors, have been quickly reflected in higher exports.

The obtaining of this result is associated with development of the region’s techno-
logy capability and the transfer of technology from more developed countries. It is note-
worthy that the countries with the best export performance in terms of products with a high
technology content are those with high  levels of R&D activities. However, it should also
be noted that these indexes are modest compared with those of the developed countries.

1. Introduction
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development and the liberalization of trade require new linkages bet-
ween the social partners.

Achieving the international standards needed for sustainable deve-
lopment calls for mobilization of the parties involved in the technological
innovation process. Universities, research institutes and technology
centers have to participate in the formulation of standards for certifica-
tion and monitoring. The increasing of scientific knowledge about glo-
bal dynamics, the creation of new capabilities, technology transfer and
management of environmental challenges represent the necessary
prerequisites for reconciling sustainable development and promotion of
international trade.

This study discusses the interface between technological innova-
tion, competitiveness and international trade in Latin America. First it
considers the development of the trade relations among the Latin
American countries during the past twenty years, in order to quantify
the important changes in intensity of this trade over the period. It no-
tes a distinct expansionist trend as of the mid - 1980s, which indicates
favorable prospects for the increasing of trade among the Latin Ame-
rican countries and in the hemisphere as a whole. Next, it discusses
the possible impacts of the integration processes in the region on the
rate of expansion of trade relations, investment and technological in-
novation, which special emphasis on the minilateral initiatives of Latin
America, NAFTA and the European Economic Community. In all of the-
se initiatives there are factors that inhibit and others that foster the in-
creasing of trade relations, but there are indications that the net
balance has to be favorable to expansion of such relations and of in-
vestment in the Latin American countries.

Thirdly, the interrelationships between technological innovation
and sectoral and structural competitiveness in Latin America and their
impact on the growth of the region’s relative share in international tra-
de are analyzed. Lastly, an evaluation is presented of governmental
policies and their impacts on technological innovation and competitive-
ness of Latin America, together with conclusions and recommenda-
tions concerning technology policy and international competitiveness.

2. The trade relations between the latin american countries

The first point to be noted in the development of the trade relations
of the Latin American countries is the marked change in the trade po-
licy of the countries involved, a factor that significantly modifies the ins-
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titutional framework within which the trade relations develop. The majo-
rity of Latin American countries have implemented trade liberalization
programs, which have essentially lessened the degree of administrati-
ve and tariff-related intervention. This imparted a fresh impetus to the
expansion of regional trade during the 1980s and furthered structural
changes in the composition of Latin America’s international trade.

The structural changes in international trade that have affected
Latin America are similar to the pattern observed worldwide: between
1970 and 1990 the proportion of manufactured products in world ex-
ports rose from 61% to 75.4% of the total. As can be seen from the data
in Table 1, there has been a parallel reduction in the share of commo-
dities and mineral fuels in this total. The developing countries have
posted a significantly higher export performance as regards manufac-
tured goods than the industrial countries. While over the past twenty
years annual average growth of exports of manufactures by the rich
countries has been 6%, the figure for Latin America has been 11% and
that for the Asian NICs 15.2%. This performance indicates that the re-
cently industrialized countries have developed competitive advantages
in new industrial subsectors which are enabling a technological “upgra-
de” of these countries.

The main structural changes in Latin America’s foreign trade are
quantified in Table 2. Between 1970 and 1990, the proportion of com-
modity exports dropped from 65.8% to 41.2%, while manufactures
grew from 10.9% to 32.9% of the total. Among the chief categories of
manufactures the machinery and transport equipment segment stands
out on account of its exceptional dynamism, rising over the period to
an annual average rate of 19%, compared with the average for the ot-
her industrial subsectors of some 15% p.a. On the import side, the
main shift to be noted is the decline in the proportion of manufactures
from 72.4% of the total in 1970 to 66.6% in 1990.

Three countries are primarily responsible for exports of manufac-
tures: Brazil, Mexico and Argentina account for approximately 80% of
the region’s total exports of these items. Nontraditional segments are
assuming increasing importance in these countries’ exports, in particu-
lar the machinery and transport equipment (external combustion engi-
nes and vehicles) and basic manufactures (iron and steel manufactures)
subsectors. In addition to this “big three” there is now a second group
of “new exporters” who are posting explosive export growth. This
group is made up of Chile, Colombia, Peru, Trinidad and Tobago, Uru-
guay and Venezuela; the average growth of their manufactures ex-
ports was around 18% p.a. in the period 1970-90, the products
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concerned ranging from clothing and textile goods to chemical pro-
ducts and iron steel manufactures.

As regards to the regional breakdown of Latin America’s exports,
some important changes are evident in the region’s export market.
Between 1980 and 1992 the importance of the North American and
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Table 1. Latin America in the International trade and the World Economic
Growth (in %)
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Asian markets increased in terms of total export sales, while that of ot-
her markets declined (the share of the region’s exports taken by the
USA and Canada rose from 35.8% to 44.3%, and that accounted for by
the Asian market from 6.3% to 10.2%, while the relative significance of
the other regions, including Latin America, declined over the past de-
cade). The figure is slightly different as regards exports of manufactu-
res, for which intra -Latin American trade features more prominently at
one fourth of the region’s total exports.

■

Table 2. Structure of Latin America’s Foreign Trade Main 
Product Categories (U$S millions)



In the space of two decades Latin America almost doubled its sha-
re of the international manufactures market. This performance is ex-
plained by a number of factors: availability of natural resources, labor
productivity, the establishment of categories of industries which ena-
bled the technological “upgrade” of the region, achievement of econo-
mies of scale and product differentiation, the pattern of international
demand and also the trade policies followed by the region all contribu-
ted to this result. Although the specific effect of each component in this
performance cannot be evaluated, it is possible to identify the sectors
where product penetration in the international market was most mar-
ked. This is done by using the Revealed Comparative Advantages
(RCA) indexes to measure –for various products categories– the re-
gion’s export performance in terms of total world exports.1 On the basis
of the data presented in Table 3, Latin America’s export performance
can be compared with that of the Asian NICs and the industrial coun-
tries for products classified by intensity of input use. It can be seen that
Latin America has comparative advantages in three categories of
goods (human capital/technology-intensive, unskilled labor-intensive,
and natural resource-intensive). The highest indexes are in the unski-
lled labor and natural resources categories, where Latin America’s pe-
netration into the world market, compared with the two southeast Asian
countries, is higher in leather products, footwear, paper products and
fertilizers, but lower in the textiles, clothing, wood and bulk chemical
products. Regarding human capital and technology-intensive products,
Latin America posts a good showing in a large number of products,
specially those deriving from the iron and steel industry, chemical pro-
ducts, explosives, and rubber and plastic manufactures. However, the
southeast Asian countries score higher in the more sophisticated seg-
ments industry (electrical machinery and professional and scientific
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1 In formal terms, the index is defined as:

RCAi = (Xi, la / Xla) / (Xi, w / Xw)  

in wich:

RCAi =  Revealed Comparative Advantage for industry i.
Xi, la =  Value of industry i’s manufactures export in Latin America.
Xla =  Total value of manufactures exports in Latin America.
Xi, w =  Value of world exports of manufactures by industry i. 
Xw =  Total value of world manufactures exports.
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Table 3. Manufactured Products Revealed Comparative Advantages (RCAs)
1988-90 by Categories of Input Intensity



instruments). To the extent that the region regains its economic deve-
lopment momentum, new categories of nontraditional exports may ha-
ve the effect of shifting the region’s comparative advantage to
technologically more sophisticated subsectors of industry.

Two institutional features must be mentioned when considering the
development of the trade among the Latin American countries over the
past twenty years: first, the unilateral initiatives of the countries of the
region in liberalizing their international trade, and second, the imple-
mentation/revitalization of minilateral agreements, including MERCOSUR,
the Andean Pact, the Chile-Mexico Agreement, LAIA, the Central Ame-
rican Common Market, the Caribbean Common Market and the G-3
(Colombia, Mexico and Venezuela). These agreements are being im-
plemented in a trade environment that is much more open than in the
past, so that the possibilities for regional integration are now greater.
The available statistics point to a resurgence of regional trade distin-
guished by characteristics that are different than before and favorable
for integration of the region as regards trade. Graph 1 presents the ag-
gregate trend of intra-Latin American trade, which shows a significant
decline in the intensity of trade in the first half of the 1980s, followed
by a partial recovery.

There have, however, been some important structural changes in
regional trade, which increase the interdependencies of the economies
of the region and create favorable conditions for intensified regional in-
tegration and new investment opportunities. To begin with, the intensi-
fication of the trade within the various miniblocs into which the region
is subdivided should be noted. For ALADI as a whole, the trade upswing
in the second half of the 1980s completely reversed the decline obser-
ved in the first half of the decade (Tables 4a and 4d); the great majo-
rity of the countries began to focus a significant proportion of their
international trading activity on the American hemisphere or the regio-
nal agreements in which they are involved. Within the miniblocs the
greatest progress was in the Andean Group and in MERCOSUR, where
the intensity of trade increased markedly between 1984 and 1994: in
the Andean Group, the intra-group trade flow (exports + imports) rose
from 3.9% of the total in 1984 to 9.3% in 1994, while in MERCOSUR the
increase was from 7.7% to 17.8% of total trade. In annual growth
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3. The trade relations between the latin american countries and the 
integration processes in the region
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terms, the trade flow posted 10.1% growth in the Andean Group and
12.9% in MERCOSUR. This growth is substantially higher than that of the
American hemisphere’s exports to the world as a whole (3.75%) p.a.)
and the increase in trade among the countries of the hemisphere
(4.08%), and even exceeds that of the regional Gross Domestic Product,
which was around 2% p.a. during the period in question.

It must be borne in mind, however, that while intra-hemisphere tra-
de increased significantly during the past decade, a major part of this
trade remained concentrated in North America, which accounted for
86% of the hemisphere’s total trade in 1994.

Trade in manufactured goods has already assumed an important
role in regional trade (19% of the total), with chemical products and
machinery and transport equipment featuring prominently in this figu-
re. This latter point suggests there may be factors here that could spur
additional regional integration efforts. This can be measured by an “in-
tra-industry” trade index, which quantifies the trade between industrial
products of the same branch.2 In world trade, intra-industry trade ac-
counts for approximately 50% of total international transactions and
this type of trade is already thriving in Latin America. High intra-in-
dustry trade indexes indicate there is scope for utilizing additional spe-
cialization gains resulting from the existence of economies of scale
and product differentiation. Intensification of intra-industry trade presents
the following advantages:

• it enables increasing of the variety of products with the intensifi-
cation of regional trade;

• it helps to lower prices as a result of economies of scale;
• its impact on income distribution is small, since what is involved

is reallocation of production among segments of industry and not the
entire elimination of these segments in the countries involved.

■

2 The intra-industrial trade index is defined as follow:

IIT = 1-Si Sj Sk (Xijk - Mijk) / Si Sj Sk (Xijk + Xikj)

where:

IIT =  Intra-industry trade index
S =  Sum
Xijk =  Exports of industry i, of country j to country k
Mijk =  Imports of industry i, of country j from country k

This index ranges from 0 to 1, and the closer it is to unity greater is the intensity of intra-regional trade.
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Table 4a. Trade Within America’s Regional Arrangements, 1994
(millions of U$S)



Technological innovation, competitiveness and international trade

■

This index ranges from 0 to 1, and the closer it is to unity greater is the intensity of intra-
regional trade.
Source: Direction of Trade Statistics Yearbook (1995), FMI.
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Table 4b. Trade Within America’s Prior to the Present Regional 
Arrangements, 1984 (millions of U$S)
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Source: Direction of Trade Statistics Yearbook (1995).



The data presented in Table 5 provide an idea of the development
of intra-industry trade in LAIA pointing up the marked increase in this ty-
pe of trade which, as already noted, suggests the existence of additio-
nal possibilities for regional integration.

The main LAIA countries show intra-industry trade indexes of
around 0.5, which though high compared with those of the other coun-
tries, are significantly lower than those observed in the industrial coun-
tries (where the average is 0.6) and particularly in the EEC where they
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Table 4c. Trade of America’s Regional Arrangements 
(millions of U$S)
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reach 0.7. These high indexes in the countries with the highest GDP in-
dicate that market size is an important factor in explaining the utiliza-
tion of economies of scale and production differentiation. Since the
expansion of Latin American trade is taking place in an environment
marked by rapid trade liberalization, there are possibilities for more in-
tensive use to be made of the gains associated with the growth the re-
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Table 4d. Trade of America’s Regional Agreements Annual Rate 
of Growth Between 1984-1994 (1)



gional market. In addition, the increased nontariff barriers to Latin
American exports in the developed countries may also be a factor in
the expansion of regional trade.

The figures in Table 6 show that an appreciable proportion of re-
gional exports are discriminated against in the industrial countries,
which contrasts with Latin America’s trade policy in the 1980s which
tended to be characterized by unilateral liberalization. Nowadays, the
industrial countries have much more in the way of nontariff barriers
than Latin America, in terms of import coverage.

The world trade environment is becoming more complex and re-
quires greater geostrategic sensitivity for international negotiation.
New capabilities are called for so that concessions made by a country
or region can be proportionately compensated. Unlike the GATT, the re-
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Table 5. Changes in Intra-Industry trade in LAIA
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cently established World Trade Organization (WTO) can impose penal-
ties. This means that mistakes made in foreign trade policy can have
economic consequences. For the trade interests of a country or region
to prevail, it will need to have a sufficient number of qualified profes-
sionals to be able to meet the challenge of negotiating by sector. Ac-
cess to data and conditions for international trade is necessary. The
next ministerial meeting scheduled by the WTO to be held in Singapo-
re at the end of 1996 will be an occasion for discussing topics of inte-
rests to the countries of the region, with a view to creating favorable
conditions for raising their international competitiveness.

■

Table 6. Incidence of Nontariff Barriers against Imports 
of Selected Products in the Industrial Countries



4. Competitiveness and technology policy

The globalization of markets, the new technologies coming into
use and the privatization of activities are trends which explain the inte-
rest of governments and the business world in the question of compe-
titiveness. Competitiveness plays a role at different levels, which are,
however, interconnected.

The international competitiveness of a enterprise results from the
ability of its managers to manage the interaction among various envi-
ronments and thereby obtain a significant and stable share of the inter-
national trade in goods and services. The concept of competitiveness is
connected with a healthy share of the domestic and international mar-
ket that can be quantified and evaluated. Accordingly, defining compe-
titiveness involves considering three mutually complementary levels:
the structural, the sectoral and the business-related.

Structural competitiveness derives from the economy of a country
as a whole and describes that economy’s ability to increase or sustain
its share of the international market of goods and services, with a pa-
rallel increase in the standard of living of the country’s population. A
structurally competitive country is one in which the components of the
national environment serve to stimulate business efficiency and invol-
ve increasingly broad segments of society.

Sectoral efficiency reflects the ability of the economic sectors to
generate bases for creating and developing the advantages that sus-
tain a competitive international position. It is the degree to which an
economic sector offers, simultaneously, growth potential and invest-
ment returns that are attractive for the enterprises composing it.

Business-related competitiveness relates to enterprises’ ability to
maintain the higher efficiency standards now required in terms of re-
source utilization and the quality of the goods and services they offer.
A competitive enterprise has to be able to plan, produce and market
products that are superior to those offered by the competition in both
price and quality terms.

The combination of these three levels of competitiveness produ-
ces a self-sustaining basis for competition. Countries that have been
successful in achieving industrial growth have freed themselves from
the market/plan conflict. In these countries, plans neither ignore the
market nor take its place, but use it and shape it.

Richard Nelson, of Columbia University, has formulated a set of
questions for officials responsible for technology policy. These ques-
tions echo the concerns of Martin Bangemann, former German Minis-
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ter for Economic Affairs and now responsible for the European Union’s
industrial policy. In a context of scarce resources and the challenges
posed by becoming and remaining competitive, the following questions
have to be asked:

• Should public funds in support of technological innovation go to
individual enterprises or should they be used to induce linkages among
productive sectors built around incentive programs?

• How should precompetitive research in a productive sector be
structured and managed in order to lead to greater competitiveness?

• Should the results of research projects financed with public funds
be available to all or appropriated by one or more enterprises?

These are questions that will have to be answered in order to de-
lineate a technology policy. Without aiming at a full and conclusive
response, it is desirable to assign priority to motivational programs
designed to raise sector competitiveness. The agriculture sector, for
instance, has a number of initiatives which link research, human re-
source training, production and market. These initiatives have positi-
ve impacts both through increasing the availability of foodstuffs for
the domestic market and by helping to meet the growing demand
from the international market.

Precompetitive research also contributes to strengthening of the
sector linages. It must be managed with participation by the member
of the sector. Comanagement of incentivational programs involving the
scientific community, government and the productive sector favors ap-
propriate decisions on dissemination of research findings, thereby pre-
venting undue and often unnecessary appropriations.

The main objective of technology policy is to promote “new forms
of competition”, i.e., innovational enterprises, constructive relations-
hips between suppliers and clients, and associations between firms
and agencies outside them, which will facilitate continuous improve-
ment of production. It is also characterized by a strategic sector orien-
tation. For some sectors measures are adopted aimed at developing a
group of enterprises capable of making themselves internationally
competitive by being better organized.

The introduction of sectoral technology policy may result from the
initiative of enterprises in a certain sector. They may, for instance, co-
llaborate in labor training, export marketing, in the financing of re-
search or development of capacity to adjust to new challenges and
new opportunities. The maintaining of competitiveness, in any of the
levels referred to, requires increased training in the technologies invol-
ved. This means training in learning to use the expertise available in
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the decision process, in domestic production, in transfers, in dissemi-
nation or in any other mechanism that brings about higher productivity
and enhancement of the quality of products and services.

5. Technology policy and management of innovation in enterprises

Regarding technology policy, the importance must be undersco-
red of developing a culture of innovation in enterprises, which is whe-
re, in the last analysis, the majority of innovations will see the light of
day. The promotion of innovation in these organizations must be envi-
sioned in four distinct levels: within the enterprise, in its relations with
the scientific and technical environment, in governmental initiatives
and with respects to international cooperation.

In enterprises, it will be clear that innovation requires special cli-
mates and management styles. The study made by the CYTED Program
on “100 Innovational Enterprises in Ibero-America” demonstrated that
the basic ingredients for such enterprises to be successful are con-
nected with: (a) a driving concern for quality improvement; (b) syste-
matic and planned application of research and training; and (c) an
internal climate based on motivation, team work and clear direction by
those in charge. The vital relationships between technology and busi-
ness strategy is noteworthy. The enterprises does not innovate for in-
novation’s sake, but to achieve clearly defined market objectives and
economic results.

The management of the technology and the process by which the
interfaces forming the innovation are bought together involves the work
team, those who implement the innovation, the financiers, the end
users, the other institutions and the market. Studies show that the ma-
jority of failures in innovation processes are attributable to problems of
this sort, rather than to intrinsic scientific and technical shortcomings.

As a result, an essential prerequisite for development of the re-
gion’s creative potential is production of a considerable number of pro-
fessionals who posses the knowledge, skills and experience to lead
the innovation process. There is a gulf between the management of in-
novation and the administrative disciplines, the sciences and enginee-
ring. As a consequence, both the Schools of Science and Engineering
and those of Administration tend, with rare exceptions, to fail to inclu-
de education and research programs in this area.

José  Israel Vargas, Brazil’s Minister of Science and Technology,
observes that 
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[…] today’s competitiveness can be quickly lost if the country does not
posses the scientific bases and technological infrastructure that will
enable it to continue improving quality and productivity and also crea-
ting new products and services. 

It should be borne in mind that the new technologies simulta-
neously render unskilled labor unneeded and are insatiable in their de-
mands for trained human resources.

The new technologies in themselves must not be seen as a threat
to full employment and, therefore, to social justice and the exercise of
citizen’ rights. Limited access to quality basic education, mainly, toget-
her with a situation in which higher and technical education is restric-
ted to a social elite, is what can block any national project, either at the
scientific and technological, economic, political or social level.

Research coordinated by Professor Affonso Fleury of the Univer-
sity of Sao Paulo among enterprises with quality and productivity pro-
grams led to certain findings that confirm the above arguments.

The most involved enterprises, and those which are posting the
most success with quality and productivity programs, are the big export
companies or their suppliers. It may be that the pressure of competi-
tion in the export market forces export concerns to act more vigorously
and imaginatively. These then in turn transmit the pressure to their
suppliers, who in order to keep hold of such major clients are then
themselves obliged to hustle.

When they seek to implement quality and productivity programs,
the enterprises inevitably run up against the barriers caused by the low
level of education of their workers. Only then do they discover the tre-
mendous disadvantages of a work force without special skills.

Successful introduction of quality programs produces positive ef-
fects in a variety of areas. One of them, already noted above, is to ma-
ke management aware of the vital importance of education and of
continuing training for the enterprise’s performance. Another is the rea-
lization of the advantages of employment stability. While no enterprise
offers guaranteed stability in a particular position, a considerable num-
ber recognize the need to avoid moving workers around too much, a
policy which increases as their confidence and reduces training cost.

The enterprises which are most successful in implementing qua-
lity programs are those which invest the most in training programs.
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6. Basic education, citizenship and competitiveness



The fact is that the acceleration of automation and the widespread
use of information and communication tools affect both the production
process and the forms of organization associated with it. This encom-
passes the concept of goods and services, relationships and forms of
labor management. These underscore the replacement of the “Taylo-
rist” division of tasks by integrated activities, performed by teams or by
individuals. These tasks require an understanding of the whole, inde-
pendence, initiative, problem-solving capability and flexibility. They al-
so increase the need for basic training, so that permanent updating of
skills and expertise becomes an increasing necessity.

These abilities, to be acquired by means of basic education, are cri-
tical in working life. In this way, the new demands of the production pro-
cess place responsibility on the schools for ensuring that students gain
a solid mastery of the codes, language skills and mathematics, as well
as a thorough grounding in the sciences and development of cognitive
skills. In addition, development of qualities –such as leadership, initiati-
ve, decision-making capability, the ability to work independently and
communication skills– is a further challenge in the education sphere.

It is basic education, rather than vocational training, which ena-
bles people to benefit best from specific training courses. It also helps
them to understand the importance of their citizenship in society and
as personnel members of an enterprise, equipping them better for the
performance of their duties and for personal and professional growth.
These forms of exercise of the rights and duties of citizenship depend,
for their effectiveness, on understanding of the nature of the concrete
problems that motivate people, on access to and selectivity in the use
of information, and on information, and on familiarity with the legal and
institutional mechanisms for channeling their requests and demands.

Various countries, in accordance with their historical characteris-
tics, are moving ahead with reforms of their education systems in or-
der to make them more efficient and equitable. They also trust they are
developing a new breed of citizen who will be capable of coping with
the revolution taking place in the production process and its political,
social and ethical repercussions. However, the majority of Latin Ame-
rican countries have to deal with difficulties deriving from their past,
which can be summarized as follows:

• short-term economic adjustment policies which make it difficult to
reach consensus on long-terms objectives, such as those of education;

• instability and fragility of governmental institutions, which ham-
per establishment of linkages between political institutions and the so-
cial partners;
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• major inequalities in income distribution and in the supply of edu-
cation services of quality.

In these countries, the strategies for becoming competitive pla-
yers in the world markets must necessarily be linked with those aimed
at promoting equity. In such cases education, possibly on a priority ba-
sis for these countries, is also called upon to express a new relations-
hip between development and democracy, and to serve as one of the
factors that can help to link economic growth with improvement of the
quality of life and consolidations of democratic values.

In point of fact, the realization that economic growth does not auto-
matically result in elimination of social inequalities has spurred a rethin-
king of the role of education as an element that can dynamize other
social processes to bring about greater equity. This discussion also
forms part of the consideration of values and attitudes that formal edu-
cation ought to be instilling, as well as those that should be promoted th-
rough the family, the media and other informal instruments of education.

Democratization of basic education is moreover fundamental, sin-
ce exposure to and experience with new information and communica-
tion technologies are today routine in all levels of society. Just as the
economic model based on abundance of raw material and of largely
unskilled labor has been superseded, the old education pattern with a
well-informed and highly educated elite combined with a barely litera-
te underclass to take care of the elementary tasks of industrialization
and urbanization has become a thing of the past.

Nowadays few indeed can escape the impacts of technological
progress. Society as a whole must be equipped to make proper use of
the instruments provided by present-day technology. This means lear-
ning to apply them to improve the quality of life, expand the consumer
market base and raise the requirements as regards quality.

It is therefore necessary to prepare people to live with and utilize
the advances brought by technology, to integrate society and lessen
the exclusion of broad segments of the labor and consumer market.
This means that attention should be focused on basic education, with
special emphasis on ensuring that the education provided is consistent
with these strategic objectives and able to reserve the present situa-
tion and equip the nation to move ahead in accordance with the new
development dynamic.

Democratization and construction of a basic education system of
quality are therefore urgent necessities for the countries of the hemisphe-
re. In this connection, cooperation between those nations with similar pro-
blems is one of the mechanisms that can help remove these constraints.
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7. Transnational corporations, trade and technological innovation

The new technologies, especially those concerning information
and communication, have been used effectively by transnational cor-
porations, which are tending to concentrate increasingly on production
capacity and provision of services. Manufacture of medical equipment,
turbines, locomotives, and automobiles, and financial, telephone, re-
tail, prospecting or energy distribution services, among other, are con-
centrated in a few global enterprises.

Gilberto Dupas, of IEA/USP, has observed that the twelve largest glo-
bal corporations (GM, Ford, EXXON, Wal-Mart, AT&T, Mitsubishi, Mitsui,
Itochu, Sumitomo, Marubeni, Nissan and Shell), billed US$ 1,408 billion
in 1994. This figure is equivalent to the combined GDP of Argentina, Bra-
zil, Chile, Colombia, Mexico, Peru, Uruguay and Venezuela. They are
truly transnational corporations because 48% of their assets are abroad,
61% of their sales are made on the international market and they have
57% of their employees outside of their headquarters country.

As to the 100 largest world corporations, they concentrate 33 % of
the global stock of direct investment and are responsible for 80 % of the
flow of international payments of royalties and technology transfer fees.
Not only do these corporations concentrate a representative segment of
world trade, i.e. they account for one third of international trade flows, but
they are also responsible, directly or through strategic alliances, for 80
% of all technology flows. The importance of these corporations is such
that governments are obliged to maintain constant contact with them
concerning the flow of investments, and employment and technology.

The bureaucratization of the big R&D laboratories (e.g. IBM’s) led
transnational corporations to trim the size of their innovation centers,
transferring small groups to locations nearer their production units and
their markets. The establishment of a new Fujitsu laboratory in Lon-
don, England, or a Volkswagen laboratory in Sã o Carlos, Brazil, are
examples of this process which opens a window of opportunity for the
developing countries. Present-day electronic communications systems
make it possible to carry on activities in different parts of the world wit-
hout losing touch.

To cope with instability, uncertainty and complexity, transnational
corporations have assured their competitive advantage by means of
technological training. The establishment of “profit centers” in the cor-
porations themselves (e.g. Nestlé , Xerox) introduces the principle of
competition into the heart of those global enterprises. Recent trends al-
so show the emergence of real world networks in global corporations
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that favor independence for and specialization of research centers.
What is happening is that the “profit centers” located in different coun-
tries are competing among themselves in a spirit of healthy rivalry. In
doing so they are demonstrating their competitiveness, wich also deri-
ves from the sector and the country in which they are operating.

How can the “profit centers” of global corporations be linked with
technology modernization initiatives, preservation of the environment
and human resource training? How can investments that include R&D

projects be attracted into the region and to the countries of the hemisp-
here? How can conditions favorable for attracting new R&D centers be
created? These are questions that must be asked and to which ans-
wers must be found in formulating a new technology policy.

Government policy is a decisive element for the competitiveness of
a region. International experience has shown that the countries which
have been most successful in terms of economic growth, improvement
of material well-being and competitiveness were those that were able to
maintain economic policies compatible with rapid productivity growth by
means of the creation and/or dissemination of technology.

On the one hand, the importance of a country’s macroeconomic
policies in obtaining these results must be stressed: macroeconomic
stability, understood as a single-digit annual inflation rate, is one of the
prerequisites for an environment favorable to technological innovation,
since it minimizes the macroeconomic and institutional risks that are
the greatest inhibitors of investment. On the other hand, in a globali-
zed economy, one of the main constraints on competitiveness is what
is today termed the “country cost”, i.e. a set of distortions that inhibit
and may even cancel out the competitive advantage of national pro-
duction. Particular instances are archaic tax systems, deficient trans-
port infrastructure and high domestic interest rates, which can all
severely impact the region’s international competitiveness.

Education policy has also been decisive for international competi-
tiveness: availability of a relatively well-qualified work force coupled
with wage costs lower than in the developed countries, has been a ma-
jor factor behind the increased in investment-both domestic and fo-
reign-in the recently industrialized countries, in technology upgrading
and in improvement of employment opportunities and in income distri-
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bution. Special emphasis will accordingly have to be placed on human
training, with improvement in the quality and performance of basic and
university education to equip individuals for working in research and
development. Management of technological innovation plays an im-
portant role in this dimension.

It should also be noted that the liberalization of trade regimes cu-
rrently taking place in the region makes it distinctly attractive for domes-
tic and international investment. The reduction of tariff and nontariff
barriers against imports, when properly negotiated, enables production
rationalization on a global scale and heightens the region’s attractive-
ness for new investments by global enterprises. It is desirable that such
investments be accomplished by R&D initiatives.

The existence of an industry and technology policy consistent with
competitiveness is vital for improvement of Latin America’s position in
the world scene. The virtual absence of a science and technology stra-
tegy in the region has hampered development of new “knowledge-in-
tensive” sectors and therefore that of technological innovation.
Promotion and financing of activities aimed at technological innovation
are essential for the competition strategies of enterprises and for
healthy economic performance over the long term. Special support will
be needed for government policies designed to provide incentives and
financing for technological innovation by small and medium enterpri-
ses, because they are the source a significant proportion of the em-
ployment generated in any society. ❏
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Annexes

Note I

Nafta and the EEC and their impacts on trade relations with Latin
America

As regards the liberalization of trade between the United States
and Canada, the bulk of the bilateral trade was already free of tariff be-
fore NAFTA went into effect; 65% of U.S. exports to Canada and 80%
of Canadian exports to the USA were exempt from import duties. The
agreement is unexpected to bring about major economic reallocation
effects, chiefly in Canada, owing to the size difference between the two
economies (in 1991, the U.S. GDP was US$ 6.5 trillion whereas Cana-
da’s was US$ 510 billion).

Canada will have to increase its exports of light, labor-intensive
manufactures, such as footwear and clothing, and of products based
on standardized technology, such as steel and automobiles –in addi-
tion to those that are natural resource-intensive, such as sugar, copper
and petrochemicals. The USA’s comparative advantages are in high-
technology products, services and agricultural products.

Both countries resorted extensively to nontariff restrictions for con-
trolling imports in the 1980s. The creation of a free-trade zone will ac-
cordingly necessitate harmonization of these measures in order to
prevent third countries from taking advantage of differences in national
treatments to increase their exports to the free-trade zone.

This will necessarily involve a diversion of trade, by discriminating
against exports from the rest of the world. The Latin American coun-
tries, in particular, will have greater difficulty in exporting iron, steel,
chemical products, footwear, and chemical wood pulp, etc., to the USA,
all of which are articles in which the region competes directly with Ca-
nada to supply the U.S. market. Mexico also has a high degree of tra-
de integration with the USA. Of its total exports amounting to US$ 28
billion in 1992, 84% were for the U.S. market, while 75% of the coun-
try’s US$ 48 billion in imports were from the USA. It is therefore evident
that the effects on the Mexican economy of the creation of a free-tra-
de zone will depend basically on the bilateral relationship between the-
se two countries. Is should be noted that U.S. multinational
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corporations account for a significant proportion of the Mexico/USA tra-
de, through international intra-firm trade in the form of transactions via
“maquiladoras” (in-bond assembly companies). Forty-seven percent of
Mexican exports to the USA are transport equipment, while 32% are
made up of commodities and mineral resources. Because of Mexico’s
membership in NAFTA, the Latin American countries will encounter
greater difficulty in exporting natural resource-rich products such as
coffee, orange juice and sugar, and also more sophisticated metallur-
gical products, machinery and transport equipment.

The creation of a unified domestic market in Europe as of 1993
will also have a major reorienting impact on the region’s economic ac-
tivity and on international trade. The establishment of this unified mar-
ket is a reaction on the part the EEC to the lower growth rates prevailing
since the 1970s and an attempt to provide European companies with
a better base for competing with the Americans and Japanese.

The present degree of integration of the European economies is
already appreciable, but the measures that will be implemented in this
new phase are nevertheless expected to have a considerable impact:
growth is likely to move up from the 1.8% observed in the 1980s to the
3.5-4% range by the end of the 1990s.

Available estimates place increases in real income in the EEC in the
period 1993-97 at around US$ 250 billion, with creation of 2 million new
jobs. Regional trade is expected to expand significantly with the elimi-
nation of all border controls on movements of goods and services,
adoption of uniform industrial standards, harmonization of value-added
tax rates, liberalization of capital movements and financial services and
the opening of public contracts to EEC bidders on a footing of equality.

All these measures will bring about diversion of trade, because
they discriminate against nonmember countries. In addition, there are
at present approximately 1,000 national quantitative restrictions and a
complex system for defining national-content indexes for intra-regio-
nal trade which will have to be harmonized with the establishment of
a single market. The single-market project is therefore expected to re-
sult in an increase in protection in Europe. It has not been by chance
that investments in Europe by American, Japanese, Korean, Cana-
dian, etc., firms have increased considerably over the past five years.
The EEC’s agreements with African and Pacific and Caribbean countries
make it hard for Latin American products to penetrate the European
market, since imports from those countries benefit from preferential
treatment that puts the Latin American countries at a competitive di-
sadvantage.
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To sum up, it can be stated that the present stage of the European
integration process includes features that are unfavorable for increa-
sed trade with Latin American, but the effect of these unfavorable fea-
tures might be mitigated by higher growth of European incomes which
could generate a rise in imports.

The relative position of a country or region in the international mar-
ket is being increasingly determined by the rate of creation and disse-
mination of technology, which provides the basis for the heightened
competitiveness necessary for increased competitive power in the
world market. Latin America has been using industrial and trade poli-
cies to change the profile of its production structure and to create com-
parative advantages in new sectors. The shifts in industrial structure
toward technologically more sophisticated sectors in certain countries
have quickly been reflected in a concomitant change in the structure of
their exports. Brazil, Mexico and Argentina stand out in this connection
as countries whose exports include a growing proportion of high-tech-
nology products. Table 7 indicates the weight of these products in La-
tin America’s exports,1 showing that they account for 54% of Brazilian
exports of manufactures, 60% of Mexico’s and 28% of Argentina’s.
The growth rate of these exports over the past 20 years has been clo-
se to 20% p.a. representing US$ 17.5 billion in 1989, or approximately
50% of the region’s total exports.

The achievement of this result is associated with the development
of the region’s technology capacity and technology transfers from mo-
re developed countries. The available data indicate that Latin America
has technology training indicators (relative number of scientists and
engineers in R&D activities and proportion of R&D expenditures in GDP)
that are significantly lower than those of the more developed Asian
NICs and the developed countries. For example, the number of scien-
tists and engineers per 10,000 inhabitants is 33 in the USA, 50 in Ja-
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pan, 13 in South Korea and Singapore, 3.5 in Argentina, 3.9 in Brazil
and 3.6 in Chile. In the same way, R&D spending is 2.6% of GDP in the
USA, 1.9% in South Korea, 3% in Switzerland, 0.4% in Argentina and
0.7% in Brazil.

Technology transfer plays an important role in Latin America com-
petitiveness. Two channels for this transfer are foreign direct invest-
ment and imports of high-technology products. Regarding the former,
no detailed data are available on total foreign capital investment in the
region’s industry, but data on U.S. and Japanese investment point to a
figure of the order of US$ 25 billion, the bulk of it in the chemical, ma-
chinery and transport equipment sectors, which are important for ex-
ports of sophisticated high-technology products.

Importation of high-technology products is also a way to learn
about production and process technologies. The data in Table 8 show
such imports are running at US$ 30 billion and have grown at a rate of
8.4% p.a. in recent decades.

A better competitive performance by Latin America in technologi-
cally advanced segments will require that the region both accelerate its
own technology development efforts and intensify technology trans-
fers. For the latter, joint ventures have proven to be extremely effecti-
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ve vehicles. In addition, the liberalization of the region’s trade regimes
will also make it more attractive for international investments, to the ex-
tent that tariff and nontariff restrictions on imports are removed. This
will enable a rationalization of production on a global scale and increa-
se the region’s attractiveness for foreign capital. As regards domestic
technology development efforts, more resources will need to be devo-
ted to R&D and the supply of researchers will have to be increased, sin-
ce the Latin American indexes are only one tenth of those observed in
the developed countries and one fourth of those in the Asian NICs. De-
ployment of all of these factors is essential for positive changes in La-
tin America’s dynamic comparative advantage.

Table 8. Latin American High-Technology Imports as Indicators 
of Technology Transfer (U$S millions)
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In response to the University of Sã o Paulo’s call for collaboration
in the wider Education for Responsible Citizenship Program, coordina-
ted by Professor Alfredo Bosi, a group was formed to consider certain
key topics. According to this group’s findings, reversal of the present
deterioration of basic education will necessarily require:

• Qualification of school administrators - making training availa-
ble to the schools for preparation of a pedagogic proposal, for mana-
gement of human and financial resources and to equip administration
staff to perform planning, organizational, execution and evaluation
work.

• Teacher training - in contents and methodologies required for ef-
fective participation in the formulation and execution of pedagogic pro-
jects, while remaining within their particular area or discipline.

• Seeking alternative for teacher training - by establishing basic le-
vels of competency in contents and methodologies for basic education;
running courses for complementing and/or correcting the training of fu-
ture teachers; providing technical support for training experiments that
adopt innovative strategies; and institutional organization of models of
centers specifically devoted to training of both secondary and higher-
level teachers.

• Formulation of a policy on textbooks and learning resources - by
separating it from the other assistance provided by the government
and applying special care in the preparation, creation, publishing, and
production of textbooks and learning resource materials.

• Revision of the planning for expansion and occupancy of physi-
cal facilities - by considering, mainly, elimination of the intermediate
shift (third day shift); lengthening of the school day for all students in
the public school system; rationalization of space occupancy by inte-
grating the state and municipal systems and/or the schools of a parti-
cular microregion.

• Establishment of guidelines for tying schools in with the health,
leisure and culture infrastructure - by providing financial incentives for
innovational experiments that offer alternatives for the time when chil-
dren are not in school, by means of child-care facilities or activities of
various kinds.

• Revision of the financing and resource-allocation arrangements
- by establishing long-term strategies in which changes in the mecha-
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nism for obtaining and allocating resources promote gradual adjust-
ments with a view to fairer distribution of same.

• Removal of the difficulties and promotion of alternatives concer-
ning the salary question - by adopting a responsible and realistic posi-
tion regarding the problem of low teacher salaries, including allocation
of more funds and rationalization of the use of those already available.

• Upgrading of demand - by prompting society to demand quality
education, by arousing concern about education in local communities,
families and the media.

Implementation of these basic requirements can prevent many
countries being left on the sidelines of world history, which would only
perpetuate the inequalities and social injustices that are still to this
day major factors in the relations among nations. However, while in-
vestments in quality basic education are of vital importance, other
areas of training also require attention at the same time. ❏
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