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The petrochemical and
machine tool industries:
business strategies

Daniel Chudnovsky

Andrés Lépez

Fernando Porta

Researchers with the Recent structural reforms in Argentina, Brazil and Mexico
Centre for Research for have set up entirely new conditions for competition. The
Change (CENIT), biggest changes are those affecting trade and industrial

Buenos Aires. policy and the system of public-private production relations.

In this new environment, manufacturing firms receive less
protection and less State assistance and have less leeway in
which to devise price differentiation strategies for the
domestic market. The orthodox literature and conventional
wisdom in the region suggest that more competition will
spur firms on to increase their activities and efforts in the
field of technology. Others have voiced a dissenting
opinion, however, arguing that a reduction in protection and
assistance will put these firms out of business. Research
findings suggest that neither the “increased-efficiency” nor
the “de-industrialization” hypothesis will prove to be true in
the immediate future; rather, they appear to indicate that the
process is a much more complex one and that firms’ and
sectors’ past experiences will influence the strategies they
use today. In Mexico, where the reform programme has
been in place the longest, firms have fallen back on more
mature products, have abandoned or deferred plans for
expansion or for specialization in new products, and have
cut back on their technological activities significantly. Their
Argentine and Brazilian counterparts, which are dealing
with more recently established reforms, have taken
decisions in the short run that would seem to put them on
the same path. In none of the three cases has there been, at
least thus far, large-scale closure of plants or a changeover
to strategies based primarily on the marketing of imported
goods.
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I

Introduction

Recent case studies conducted in Argentina, Brazil
and Mexico -by Chudnovsky, L6pez and Porta (1992),
Erber and Vermulm (1992) and Unger, Saldaiia,
Jasso and Durand (1992), respectively— have all used
a similar methodology to analyse how the structural
adjustment processes launched by these countries in
1982 in response to the external debt crisis have
affected business strategies in the petrochemical and
machine tool industries.! The purpose of this article
is to discuss and compare the main findings of these
three research projects as they relate to the hypo-
theses on which the studies were based.

Despite the relative uniformity of these three
countries’ macroeconomic situation and public policies
in 1980-1990, their entrepreneurial behaviour patterns
were expected to differ. The researchers hoped to
identify the numerous determinants of microecon-
omic behaviour and to ascertain how these factors
interacted. It was thought that the explanation for the
various types of different business strategies was to
be found not only in the particular features and char-
acteristics of each firm, but also in the structu-
ral pattern of the corresponding industrial sector and
in the prevailing form of macroeconomic regulation.

The study focused on one sector that produces
widely used inputs and one capital goods sector. The
techno-economic and market configurations of these
two sectors were very different, as also were the
characteristics of a “typical” firm in each of the
sectors. In the petrochemical industry, companies
belonging to large national economic groups and
subsidiaries or affiliates of transnational corporations

OThis article summarizes a comparative study (Chudnovsky,
Lépez and Porta, 1993) conducted as part of a project on struc-
tural adjustment and business strategies in Argentina, Brazil and
Mexico. The project, which was carried out in 1991 and 1992,
was coordinated by CENIT (Buenos Aires), with the participation
of Fabio Erber (BNDS, Rio de Janeiro) and Kurt Unger (CIDE,
Mexico) and funding by the International Development Research
Centre (IDRC) of Canada. The authors are especially grateful for
the assistance provided by Martina Chidiak.

'In addition to compilations of the relevant literature and the
analysis of secondary sources, interviews with executives of
firms in these two sectors were an essential component of these
research efforts.

predominate. In the machine tools industry, on the
other hand, most of the firms operate on a small or
medium scale and, even in the case of some subsi-
diaries of transnational corporations, exhibit a deci-
sion-making structure that is based on the personality
of the owner or of immediate family members (usually
European immigrants or their first-generation de-
scendants). The first-named sector’s greater financial
capacity, strategic planning capabilities and lobbying
strength, along with other comparative advantages,
enable it to process exogenous signals more
successfully.

The study analysed the entrepreneurial strategies
followed during two periods marked by very differ-
ent macroeconomic and economic policy configura-
tions: (i) the stage of extemal and fiscal adjustment
that began with the 1982 debt crisis; and (ii) the stage
of structural reform (liberalization, deregulation, pri-
vatization) that began in the second half of the 1980s
in Mexico and in the 1990s in Argentina and Brazil.

During the first of these stages, the high inflation
rates, recurring external crises and sluggish economic
growth seen in the 1980s led to low levels of private
investment and the increasingly widespread use of
survival strategies. According to orthodox theory,
since these were closed economies, firms could not
be expected to be technologically innovative or to
raise their productivity and quality standards. None
the less, as the manufacturing sector became increas-
ingly heterogeneous, some firms actually did expand
their production and export capacities and introduce
new technologies during this period.

The second stage might be described as having a
more competitive climate that could be expected to
encourage firms to invest, renew their efforts in the
field of technology, restructure obsolete operations,
introduce new products and seek out new markets
(Frischtak, Hadjimichael and Zachau, 1990). Earlier
experiences with liberalization had shown, however,
that firms had primarily exhibited defensive reactions
entailing the abandonment of their own production
activities and the importation of similar foreign pro-
ducts instead, a deterioration of production or techno-
logical capabilities, and rationalization of corporate
structures (especially in terms of staff).
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It was more difficult to evaluate private business
strategies in Argentina and Brazil because the policy
changes in those countries are so recent. In the case
of Mexico, however, entrepreneurial strategies could
be expected to be more clearly defined, since that
country’s liberalization and deregulation policies
have been in place for a longer time. The repetition in
Argentina and Brazil of behaviour patterns observed
in Mexico was another of the hypotheses to be tested.
In this respect, it would be necessary to bear in mind
that although these countries’ adjustments and
structural reforms have all been based on the same
theoretical/ideological matrix, each country has
conducted these processes in its own way within
the context of different economic structures and
different political and sociological factors.

The essentially ahistorical and atemporal approach
that permeates the orthodox literature on corporate
behaviour was not felt to be an appropriate means of
testing these hypotheses. This approach regards busi-
ness firms as institutions that take decisions on the
basis of changes in market conditions and in the
available stock of physical capital for the purpose of
maximizing their profits. Rather than looking at busi-
ness firms as an object that merely shifts from one
equilibrium position to another, the present research
effort used a dynamic neo-Schumpeterian approach
(Dosi and others (eds.), 1988).

Using this approach, corporate decisions are
seen, in part, as a legacy from the past and the cir-
cumstances prevailing at that time. When those cir-
cumstances change, new decisions will be based on
an investigative process marked by uncertainty and
will depend on the specific climate in which the
relevant firm is operating (Nelson and Winter, 1982).
Corporate decisions are, therefore, strongly in-
fluenced by the point in time and the historical con-
text in which they are taken, as well as by the nature
of the decision-making process and the way in which
the firm itself is organized. As time goes on, a kind
of learning process takes place and technical and
commercial information and expertise are built up.
This contributes to the creation of a stock of intan-
gible assets which, depending on their quality, will
guide corporate decision-making in response to new
circumstances as they arise.

The specificity of the national cases covered in
the study made it necessary to take two quite signifi-
cant facts into consideration: first, the quantitative
and qualitative differences between the endogenous

technological activity of firms in these three coun-
tries and that of firms from some developed coun-
tries; and, second, the fact that relatively less
importance is attributed to production strategies
than to financial enhancement or profit- or subsidy-
seeking strategies.

Having thus set forth some of the premises on
which the analysis of corporate behaviour was based,
it is essential to make the point that these behaviour
patterns cannot be understood without taking the
sectoral dimension into consideration. The charac-
teristics of the production process, the type of de-
mand, the pace of technological change, access
routes to spearhead technology, the configuration of
the relevant industrial branch at the world and na-
tional levels, and the form taken by competition
(price-based competition or competition extending
beyond that factor) are key components of the envi-
ronment in which firms define their long-term
strategies.

The predominant form of sectoral regulation
should also be examined. The structure and develop-
ment of many industrial sectors have been based on
active State involvement, and these regulatory frame-
works were altered substantially during the period
covered by the study. The analysis of firms’ growth
trajectories led to a review of the design and applica-
tion of regulatory instruments in each country’s par-
ticular institutional context. Sectoral structures and
the specific nature of the corresponding regulations
have a direct influence on entrepreneurial strategies
while at the same time dampening or heightening the
impact of changes in macroeconomic variables and
public policy.

With regard to macroeconomic factors, one
priority area of analysis was the effects of fluctua-
tions in the main relative prices and in the levels of
economic and investment activity. The way in which
significant changes in commercial and industrial pol-
icy are converted into signals for short- and long-
term corporate decision-making was also examined.

The analysis of the impact of public policies
called for an exploration of the environment formed
by society and the State and of the degree of certainty
existing among private agents regarding the sustaina-
bility of a given macroeconomic configuration, as
well as their delayed reaction to changes in that
structure, with a distinction being drawn between
short- and long-term measures. An effort was made
to focus on those types of institutional matters that
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affect the way in which the market —especially in
sectors dominated by large economic groups— inter-
acts with the State, as the voice and supposed repre-
sentative of the public interest, during a period of
fiscal crisis in which a liberal ideology is rapidly
gaining ground.

Section II of this article presents a comparison of
current corporate strategies and evaluates a number
of decisive factors. Section III contains an analysis of

II

past corporate and sectoral events within the context
of the policies that predominated in the 1980s, since
this background information is essential to an under-
standing of present strategies. The changes that have
occurred over time in the macroeconomic and institu-
tional situations and their effect on business decisions
are explored in section IV, and finally, in section V,
the study’s chief findings are analysed in the light of
the questions posed at the outset. 2

Business firms and structural reform

In all three countries, the outlook for firms in these
two sectors in terms of corporate profits is less bright
than before owing to the international recession, the
countries’ macroeconomic situation and the im-
plementation of structural reforms. The firms’ re-
sponse has been a defensive one and has included the
suspension of investment projects, staff cuts, the
downscaling of management structures and de-
creased expenditure on both in-house and outside
technological activities.

1. Mexico

Mexico has been implementing its reforms, applying
price stabilization measures and striving to achieve
macroeconomic equilibria for a longer period of time
than the other two countries. The consolidation of its
deregulation and liberalization policies and, above
all, its free trade agreement with the United States
and Canada, have reduced the level of uncertainty for
business enterprises, and within this context, corpor-
ate strategies in Mexico appear to be more definite
and clear-cut than in Argentina and Brazil.?3

2Except where otherwise stated, the information and concepts
presented in relation to each country were drawn from the case
study on that country.

3 Although these two industrial sectors are representative of the
prevailing situation for industries producing widely-used inputs
and mechanical capital goods, the statements made here should
not be regarded as applicable to other branches of manufacturing
industry in the countries covered by the study. Research now
under way in Argentina and Brazil does, however, suggest that
the trends in some other industrial sectors (including some con-
sumer goods producers) are similar.

Mexican companies in these two sectors have
tended to consolidate and increase their activities in
the more mature production segments or product
lines in an attempt to defend their oligopolistic mar-
ket position (petrochemicals) or their location-related
advantages (machine tools). They have also cut back
on the scope and level of their technological efforts.

This orientation in the business strategies studied
in Mexico is closely connected with the consequen-
ces of nearly a decade of recession and sluggish in-
vestment. The liberalization policies and efforts to
re-establish links with the international economy
which, in this case, were undertaken early on, did
help stabilize the situation in terms of the outlook for
business firms, but they also prompted companies to
adopt a predominantly defensive stance which was a
far cry from the aggressive action in the areas of
technology and investment that greater exposure to
international competition would supposedly foster.

Will this turn out to be a looking-glass in which
we can foretell the as yet relatively undefined trends
in corporate behaviour in Argentina and Brazil? The
characteristics and consequences of the macroecon-
omic adjustments made by these two countries in the
1980s were, generally speaking, similar to those seen
in Mexico. The orientation of recent structural reform
policies and the main policy tools likely to be used in
this regard are also fairly similar. In all three coun-
tries, although there may be differences of degree,
these reforms represent a sharp break with previous
protectionist policies.

The developing countries (and their business
firms) have little or no chance of playing an active
role in defining the sectoral parameters for
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competition, however. The production and demand
structures, the dynamics of technical progress and
the relevant sectors’ forms of internationalization are
externally-determined conditions that offer a limited
measure of manoeuvering room for Argentine,
Brazilian and" Mexican firms.

Consequently, the macroeconomic framework,
public policy configuration and structural factors af-
fecting these sectors are similar in all three cases. It is
reasonable to believe that the two sectors’ strategies
of “digging in” in relatively mature segments of the
market where there is less competition will be re-
peated in Brazil and Argentina. Studies conducted in
those countries have indeed found that businesses are
adopting survival strategies involving the abandon-
ment of investment projects and the implementation
of adjustments designed to “streamline” payrolls and
operational structures.

There is no evidence that companies are moving
along a path of technological innovation in either of
the two industries. Innovative activities by large local
firms and subsidiaries of transnationals in the petro-
chemical industry were very limited throughout the
period studied.* In the machine tools sector, during
the 1980s Argentine and Brazilian firms that had
developed their own design capabilities took advant-
age of opportunities for copying technologies to
move into the development of CNC (computerized
numerically-controlled) machine tools, although they
lagged somewhat behind the international leaders. In
any event, the persistence of depressed markets and
the steps taken to open up the economy have had a
marked effect on this more innovative course of
action.

The past history of these branches of industry
and, in particular, of the business enterprises covered
by the study has not, however, been similar in the
three countries. Nor are their specific modes of
micro-macroeconomic linkage the same. These dif-
fering circumstances generate some degree of free-
dom in this regard, so that, despite their relatively
similar macroeconomic and sectoral frameworks, the
paths chosen by firms in the three countries may tend
to diverge in the future. Furthermore, the specific
ways in which the structural reform and adjustment
processes are being carried out, as well as their

4 Local firms do appear to have made a greater effort to gain
technological expertise, within the narrow confines of the char-
acteristics and relative stability of this industry’s- technological
paradigm.

sociopolitical contexts, exhibit individual features
in each of the three cases. It can therefore not be
ruled out that the business enterprises studied in
Brazil and —with less probability— in Argentina may
follow a different path from that taken by the
Mexican companies.

2. Structural factors

The model for the establishment and development of
the petrochemical industry was based on a high de-
gree of direct involvement of the State in the up-
stream stages and of private enterprises (primarily
monopolies and single-item producers) in each suc-
cessive downstream phase. This public-private link-
age reproduced, albeit with a greater degree of
entrepreneurial fragmentation, the scheme of vertical
integration and large-scale operations that predomi-
nates at the international level, and it enabled this
industry to share in the distribution of primary in-
come. The new regulatory framework that has ac-
companied structural reform makes it necessary to
carry out changes if these three countries are to main-
tain that sectoral scheme.

Because of the reduction in the level of State
involvement in the production of hydrocarbons and
petrochemicals and the deregulation of raw material
prices in the sector, the petrochemical production
chain needs to be redefined in order to ensure a sup-
ply of inputs and to internalize the primary-income
transfer/competition process. The future development
of this activity will require a changeover from a
model of vertical integration within this branch of
industry (the petrochemical pole) to a scheme of
intra-firm vertical integration. The particular forms
that this transition takes on in each country will
depend on the extent to which the State moves out of
the production of inputs (completely in the case of
Argentina, partially in those of Mexico and Brazil)
and on the corresponding entrepreneurial configura-
tions.

In Argentina, the regulatory apparatus that was
in place until the late 1980s has now been disman-
tled, and the State has withdrawn from the produc-
tion of hydrocarbons. In Brazil, reforms have moved
forward more slowly, and promotion mechanisms
have been cut back but not eliminated; for example,
PETROBRAS, the State oil company, still maintains a
subsidized price for gasoline sales to the petrochemi-
cal industry. Mexico’s government oil company,
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PEMEX, still accounts for a large percentage of petro-
chemical output, although it has begun to withdraw
from downstream production activities. The Mexican
State still works to promote the development of the
petrochemical industry in that it maintains some sub-
sidies for the sale of raw materials and intermediate
products. In any event, in all three countries the
prices of petrochemical raw materials have risen, and
at the same time the lowered levels of protection
have tended to bring domestic prices for final petro-
chemical products into line with international prices.

Firms have responded to the prospect of smaller
profits with defensive action, abandoning investment
plans and laying off workers. They have continued
along a “natural” process optimization path, but are
relying much more heavily on the type of expertise
gained through hands-on operations than on syste-
matic research and development efforts. Probably be-
cause of the larger size of their domestic markets,
firms in Brazil and Mexico seem more interested in
developing new applications for their products than
do their Argentine counterparts, but they too have
de-activated specialty-production projects that were
in their early stages. .

Meanwhile, some companies belonging to large
economic groups have begun to formulate longer-
term strategies that include vertically integrated
operations; this has been made possible primarily by
the privatization of the relevant enterprises. These
operations tend to be directed “backward” in Argen-
tina and Brazil and “forward” in Mexico, with
the difference being due to the specific charac-
teristics of these countries’ regulatory frameworks.

Clearly, until such time as a new stage of rapid
growth appears to be in the offing in one of these
three countries, the redefinition of this industry’s
technical/corporate structure will tend to move in the
direction of a greater concentration of capital and of
supply, which works to the benefit of some of the
established private producers. A firm’s ability to take
a more active role in this process will hinge upon the
relevant conglomerate’s flow of resources, the relative
buoyancy of the sub-market in which it operates, and
the firm’s chances of gaining access to suppliers of
technologies. These new “winners” seem to be more
clearly defined in Mexico and Argentina than in
Brazil, where the reform process is less advanced and
the network of business relationships associated with
the previous model appears to be more rigid, thus
hindering vertical integration.

An examination of the petrochemical indus-
try illustrates how the sector’s structural factors (its
international logic and national regulation) influence
the viable alternatives for private strategies. Owing to
the characteristics and relative stability of the sector’s
technological paradigm, the existing range of techno-
logical options was quite limited. At the same time
(given the relative size of the firms), the fact that
Latin American companies could afford to spend
much less on research and development than the
leading firms in the international marketplace ruled
out any major innovations in processes or products.
On the other hand, in order for projects involving
mature products and relatively widespread techno-
logies to have a satisfactory commercial outcome, it
was necessary for these firms to engage in an
operational learning process that included routine
technological activities.

So long as national regulation supplanted the
logic of intra-firm vertical integration with public-
private linkages within this branch of industry, local
production activities were provided with a very high
level of protection, which limited competition in the
domestic market. The narrowness of their technologi-
cal path and the broad scope of regulatory mechan-
isms left no room for any substantial degree of
differentiation in business strategies.

_ The changes made in the regulatory framework
have led to a re-working of corporate strategies, even
in cases where technological factors have not been
altered in any significant way, but they do not necess-
arily entail major differences in current business deci-
sions. Specifically, technological/production upgrade
strategies are still conspicuous by their absence. Be
that as it may, in order to remain in business firms
must make an active effort to move towards greater
vertical integration. Their chances of being relatively
successful in this (i.e., in comparison with other
producers) will depend primarily on their ability to
compete in the privatization process.

The technological path open to established firms
is tending to narrow even further. On the one hand,
more intense competition in domestic markets boosts
the minimum level of technological activity necess-
ary to ensure a firm’s continued existence. On the
other, spending cuts in this area limit the level of
technological training as well as the chances of in-
troducing improvements in processes or products. Al-
though a firm’s survival will probably not be threatened
in the short run, over the long term its ability to select
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and absorb technologies for possible future invest-
ment will diminish. What is more, in the cases of
Mexico and Brazil it has been found that the condi-
tions under which firms are able to gain access to
outside technologies have worsened since the late 1980s.

The machine tools industry’s structural determi-
nants are different and, as a result, a greater degree of
differentiation was seen among the strategies of firms
in this sector than in the petrochemical industry
during the period in question. The structural reforms
now under way would also appear to pose a greater
threat to the continuation of the bolder sorts of cor-
porate technological/production strategies. From the
standpoint of the sectoral configuration, the effects
on the machine tools industry appear to be leading in
the direction of a marked deterioration in production
and a widening technological gap between these
nations and the developed countries.

In the countries studied, this industry was
affected by two different trends during the 1980s.
On the one hand, a new production paradigm -based
on the incorporation of CNC tools— came into wide-
spread use, thereby ushering in a new generation of
products and production processes in this branch of
industry. On the other hand, the recession —which
had a particularly serious impact on investment—
weakened demand for the output of this sector in
particular. The combination of these two factors
generated a complex set of circumstances in which
the industry’s technological momentum carried it in
the direction of offensive strategies while its
dwindling market prompted defensive measures.

Unlike the situation in the petrochemical indus-
try, neither Mexico nor Argentina had a specific
regulatory apparatus that could have altered the de-
pressive signals generated by the prevailing macro-
economic conditions, although Argentine companies
did benefit from the preferential access to the Brazil-
ian market (which was booming in the period 1985-
1989) that they received under a binational capital
goods integration agreement. In contrast, however,
even without any special promotion scheme such as
that implemented for the petrochemical industry,
Brazilian firms were able to obtain financing on
preferential terms and enjoyed a relatively higher
level of protection from imports.

In other words, the elements exerting the stron-
gest influence on the configuration of structural
factors in the machine tools industry were general
macroeconomic adjustment policies and rapid changes

in the pattern of technical progress. In the 1980s the
industry began to undergo a restructuring process
which put an end to a recently inaugurated govern-
ment programme for establishing the industry in
Mexico and led to the disappearance of a large num-
ber of firms in Argentina and a somewhat smaller
number in Brazil. In these two countries some com-
panies managed —with varying results— to fit in with
the new technological paradigm. Clearly, the greater
flexibility of this industry’s production processes, the
possibility of copying technology and the absence of
a specific regulatory framework (three significant
differences between this industry and the petrochemi-
cals sector) have permitted the deployment of more
widely differentiated business strategies.

The leading market positions in Argentina and
Brazil have been held by companies that have incor-
porated a substantial proportion of CNC machine tools
into their product mix. All of these companies had
previously acquired a considerable amount of experi-
ence in product and process engineering and, except
in the case of one Argentine firm whose subsequent
growth was seriously weakened, all these companies
gained access to the new paradigm through links (of
ownership or through licensing arrangements) with
leading enterprises at the international level. Brazil-
ian firms’ relatively higher level of development ap-
pears to be due to their earlier entry into commercial
production of CNC machine tools, their greater size,
their status as subsidiaries or affiliates of transna-
tional corporations (in three out of the four cases
identified), a comparatively less recessionary macro-
economic configuration, strong protection against
imports and the continuation of some promotional
mechanisms for financing sales.

Vertical integration and the wider spread of
products exceeding international standards —trends
which became more marked in the context of the
uncertainty and instability of the 1980s— had already
been restricting the development of these companies
within the new paradigm. Although leading Brazilian
firms are now increasing their exports sharply (with
their competitive position tending to be based on the
use of conventional equipment and better access to
marketing networks by virtue of their status as
foreign firms), the recessionary conditions existing in
the domestic market are making it more difficult to
sustain these leadership strategies. Access to less ex-
pensive imported components is, on the other hand, a
potentially favourable factor, and Brazilian firms
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claim they do not feel threatened by competition from
imported CNC machine tools (which are still subject
to a high tariff). Nevertheless, in response to the pres-
ent economic situation, companies in this segment
have considerably reduced their internal technologi-
cal efforts and have cancelled investment projects.
The continued growth of Argentine firms has
become particularly problematical in both regional and
domestic markets owing to the combined effect of ab-
rupt changes in the conditions relating to competition, a
lagging exchange rate and a shortage of financing for
domestic and foreign users, all of which has cancelled
out the advantages afforded by their location and export
experience. Under these conditions, plans for expansion
have been suspended, production and exports have been
cut back sharply, the number of employees has been
considerably reduced and a large Italian corporation
has taken over one of the industry’s leading firms.
The build-up of inertial factors and uncertainty
as to the chances of competing successfully in this

III

new environment have undermined leadership
strategies and, hence, the possibility of at least avoid-
ing any further widening of the gap separating the
most advanced segment of the machine tools industry
in these countries from the international leaders. It
has also become more necessary than ever to form
partnerships with foreign companies, which will
bring about a significant change in the traditional en-
trepreneurial structure of the sector. Intermediate
strategies adopted by some firms in Argentina and
Brazil, which entailed a gradual upgrading of pro-
ducts and process technologies and more timid forays
into the production of CNC machine tools, also appear
to have suffered severely. The know-how learned
over many years of labour, the continued existence of
a substantial market for conventional machinery and
the continuing importance of maintaining a direct re-
lationship with widely scattered users account for the
widespread use of fairly passive survival strategies in
all three cases.

Prior history of the firms and sectors

In order to understand the rationale behind the re-
cent changes in microeconomic strategies and in
the industrial setup, we need to take a look at the
past history of the relevant companies and sectors
and to examine the specific micro/macro relation-
ship in each case. These elements —which impose
certain constraints and determine the range of
possibilities for a firm’s current business acti-
vities— will be analysed below.

1. The petrochemical industry

The growth rates for petrochemical output and
apparent consumption in Argentina, Brazil and
Mexico were far higher than those countries’ GDP
growth rates in 1970 and 1980 (see table 1), which
indicates that petrochemicals were being sub-
stituted for traditional materials on a large scale.
Owing to the larger. size of their domestic
markets and their success in maintaining a rapid
-economic growth rate, especially during the 1970s,

the Brazilian and Mexican petrochemical industries
have grown to be much larger than Argentina’s (see
table 2). 3

a) Structural characteristics

The petrochemical industry is characterized by the
predominance of mass-production processes, high
capital/output and capital/labour ratios and signifi-
cant effects of scale. These features give rise to
highly concentrated supply patterns in producer
countries, and this is especially true in the case of
developing countries.

5 If the industry’s output of synthetic fibres and fertilizers is also
taken into account, then the difference between the sizes of the
Brazilian and Mexican industries and that of Argentina would be
even greater,
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TABLE 1
Argentina, Brazil and Mexico: Annual growth rates of GDP
and of output and apparent consumption of petrochemicals®
(Percentages)
. Consumption of
GDP Petrochemical output Petrochem.lcal final petrochemical
consumption
- products
1970- 1980- 1970- 1980- 1970- 1980- 1970- 1980-
1980 1990 1980 1990 1980 1990 1980 1990
Argentina 26 -1.1 6.4 8.6 43 7.0 5.6 22
Brazil 8.6 15° 273 49° 25 3.7° 158 3.0°
Mexico 6.6 1.6 12.7 12.0 12.3 88 113 5.0

Source: Prepared by the authors on the basis of data from APLA (1988 and 1991), IDB (1991), Clemente de Oliveira (1990), Chudnovsky,
Lépez and Porta (1992), Erber and Vermulm (1992), Gutiérrez (1991) and Unger, Saldaria, Jasso and Durand (1992).

* For purposes of this comparison, the data for the three countries have been standardized on the basis of a set universe of petrochemical
products which includes primary and intermediate products, thermoplastic and thermorigid resins, elastomers and solvents. It does not

include synthetic fibres, fertilizers or specialty chemicals.
® 1980-1989.

In Argentina, Brazil and Mexico, average plant
size has increased as the industrialization process
has progressed, although in the beginning the plants
were constructed on a small scale to fit the domestic
market. By the 1970s, however, the plants being op-
ened in Brazil and Mexico were built on an interna-
tionally efficient scale. In Argentina, this size
transition was more uneven and was not completed
until the 1980s. Plant size in all three countries is
now being brought into line with optimum interna-
tional levels.

Progress has been made in all three countries in
the construction of integrated petrochemical com-
plexes or poles in which the State has generally
controlled the production of raw materials; these
complexes have served as substitutes for the high de-
gree of vertical integration of the large petrochemical
transnationals in developed countries. 6 In Brazil, this
trend has been even more generalized, and three
great poles have been built which exhibit high-
density input/output flows and are almost wholly
self-sufficient in terms of supply.

6 The importance of economies of scale, the fact that the most
commonly used processes generate co-products, and the high
cost and risk of transporting some products justify a high degree
of technical integration in the petrochemicals industry. In de-
veloped countries the main producers also display a high degree
of vertical integration, which gives them significant comparative
advantages (transfer prices, guaranteed supply, etc.).

In Argentina, the construction of two major inte-
grated petrochemical complexes was carried forward
in the late 1960s, but private investors’ withdrawals
or delays gave rise to imbalances in input/output
flows which have yet to be fully corrected and have
led to large export and import flows of basic products
(see table 3). As a result, the production structure is
insufficiently integrated, and many branches of the
petrochemical “tree” are still missing, a particularly
noteworthy example being that of intermediaries for
fibre products.

Mexico is situated between these two extremes.
It has placed less emphasis on the construction of
integrated complexes than Brazil (the most modern
of the PEMEX plants come closest to fitting in with the
idea of poles). As in Argentina, the industry suffers
from some imbalances in the sectoral input/output
chain, which is reflected in rather high import coeffi-
cients (although these figures were moving down-
ward throughout the 1980s). Much of the responsibility
for the disjointed nature of the input/output chains may
be attributed to the suspension by PEMEX of investments
which it should have made during that decade in pri-
mary and intermediate product segments.

Although exports were the most dynamic de-
mand factor in all three countries in the 1980s, they
were not a growth leader. Most of the plants were
designed with import substitution in mind, and ex-
ports were merely a response to the fact that local
demand was lower than expected. Without them,
the cost and productivity advantages afforded by the
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TABLE 2

Argentina, Brazil and Mexico: Output, foreign trade and

apparent consumption of petrochemicals, 1990

(Thousands of tons)

Output Imports Exports Apparent consumption

Argentina 22994 289.8 576.3 20129
Brazil ? 10 1385 2719 11073 9309.1
Mexico 10 459.7 1129.7 15356 10 051.9

Source: Prepared by the authors on the basis of data from APLA (1988 and 1991), IDB (1991), Clemente de Oliveira (1990), Chudnovsky,
Lépez and Porta (1992), Erber and Vermulm (1992), Gutiérrez (1991) and Unger, Saldaiia, Jasso and Durand (1992).

#1989.

construction of international-scale plants would have
been undermined by high levels of idle capacity.
Thus, in addition to performing a counter-cyclical
role, exports have also been a response to the slowing
of domestic growth in the three countries during the
1980s.7 In any event, taking into consideration their
experiences during that decade, the strategies of all
the firms which were interviewed provide for a con-
tinuing flow of exports as a means of maintaining
some degree of market diversification.

b) Regulatory frameworks and types of companies

In the 1970s and 1980s, the petrochemical industry
received a heavy flow of private and public invest-
ment in these three countries; indeed, during the lat-
ter decade this flow contrasted sharply with the
decline in total investment rates. One of the reasons
for this is the amount of time that elapses between
the moment when an investment decision is taken
and the opening of the plant. Another key factor is
the presence of generous government inducements..

Investment costs in this industry are high, and
project lead times are quite long. The situation tends
to be worse in developing countries due to longer
construction times, defective infrastructure and
higher machinery and equipment costs.

Because of the need to make up for these disad-
vantages, which are compounded by the greater diffi-
culty of obtaining credit, it has become usual in
developing countries for the Government to use vari-
ous instruments to promote capital formation, as has

7 The highest export coefficient for the petrochemical industry is
to be observed in Argentina, which experienced the most notable
slowdown in growth (see table 3).

been the case in the three countries analysed here.
There is reason to believe that, if it had not been for
these sectoral promotion mechanisms, no more than a
small part of the investments made in these three
countries would actually have been carried out.

These systems of incentives appear to have been
most generous (as well as involving a considerable
degree of redundancy) in Argentina and Brazil,
where the extension of credit on preferential terms
—as was also done in Mexico— was coupled with very
attractive fiscal promotion policies which meant that
the capital actually invested by private enterprises
was a minority share of the total investment in each
case. The objective of these incentives was to pro-
mote the construction of plants to produce import
substitutes. The only quid pro quo in these public
policies was a requirement that the plants should at
least attain a certain minimum scale and, in Brazil, a
requirement that a certain amount of equipment and
technology for the plants to be constructed had
to come from domestic suppliers, together with dis-
closure requirements regarding foreign partners’
technology packages.

Given the importance of hydrocarbons in the
sector’s cost structure, all three countries have main-
tained preferential pricing systems for hydrocarbons
to be used in the petrochemical industry; the benefits
from this system have tended to be concentrated at
the point of the industrial processing of these materi-
als, thereby transferring to petrochemicals producers
the financial benefits obtained from the extraction
and production of fuels. In Brazil, the supply of raw
materials at subsidized prices has been counterbal-
anced by the establishment of price controls that limit
producers’ profit margins; this transfers the subsidies
to users and prevents local prices from rising too far
above the international level.
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TABLE 3
Argentina, Brazil and Mexico: Petrochemical export and import
coefficients, in physical volumes, 1980 and 1990
(Percentages)
1980 1990
Imports/apparent Imports/apparent
Exports/output consumption Exports/output consumption
Argentina 258 26.5 25.1 144
Brazil 34 62 109° 30°
Mexico 6.0 26.7 14.7 11.2

Source: Prepared by the authors on the basis of data from APLA (1988 and 1991), IDB (1991), Clemente de Oliveira (1990), Chudnovsky,
Lépez and Porta (1992), Erber and Vermulm (1992), Gutiérrez (1991) and Unger, Saldaiia, Jasso and Durand (1992).

* These data refer to 1989,

In Argentina, price controls have also been used,
but State-owned primary commodity producers (re-
gardless of whether the State owns the firm outright
or is simply the majority shareholder) have not
passed on the savings from lower input prices; as a
result, even though the producers of final goods are
working with profit margins similar to those of Bra-
zilian firms, they have taken advantage of protection
mechanisms to charge prices far above international
levels. Mexico has also subsidized raw materials
used by the private sector (tied to export and employ-
ment targets) but has been unable, except in a few
cases, to bring the domestic prices of final goods into
line with international prices.

Another significant factor has been the existence
of tariff and non-tariff protection mechanisms. The
range of protection was used most fully in Argentina
and Mexico, while in Brazil there appears to have
been a certain amount of redundancy (owing to the
simultaneous existence of price controls). The possi-
bility of price-based discrimination between the local
and external markets has constituted a source of very
considerable implicit export subsidies in Argentina
and Mexico. In Brazil, on the other hand, explicit
promotion mechanisms have been more influential.
Be that as it may, in all three countries the rapid
growth of exports during the 1980s can be accounted
for primarily by their domestic recessions and the
high levels of international prices observed during
the second half of that decade.

Brazil appears to exhibit greater consistency and
coordination in regard to the Government’s various
policy instruments for this sector. The Brazilian
Government has not only helped to generate both
supply and demand at the same time and has fostered

the formation of a corps of national entrepreneurs (as
has also been done in Argentina and Mexico) but
also, through the Industrial Development Council,
has designed a policy for structuring the sector within
the framework of its overall industrialization strategy.

The three countries’ State hydrocarbons enter-
prises have made inroads, either on their own or
through subsidiaries, in the petrochemical industry.
Their involvement in the industry has taken different
forms, however. PEMEX has controlled most of the
petrochemical production chain, including intermedi-
ate and final products, while transferring income via
subsidized prices. In Brazil, PETROQUISA (a subsi-
diary of PETROBRAS) has also participated in various
segments of the chain, usually in partnership with
private firms, but does not seem to have followed any
group strategy. The State-run suppliers of hydrocar-
bons in Argentina —Yacimientos Petroliferos Fiscales
(YPF) and Gas del Estado (GDE)- have participated in
the construction of the country’s two major primary
production plants, but it was the Military Production
Bureau (DGFM) which appears to have been in charge
of sectoral planning.

The most salient aspect of this comparative ana-
lysis is that, unlike the situation in Brazil and Mexi-
co, in Argentina the State oil and gas companies’
involvement in the petrochemical industry has been
more a matter of form than of fact and has been
based on a private-enterprise, profit-seeking rationale
in that these companies have not passed on the
gains received by them in the form of subsidized raw
materials.

Transnational corporations have played a pivotal
role in the establishment and development of the
petrochemical industry in developing countries.
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Initially, their involvement took the form of direct in-
vestments to supply protected domestic markets; then,
starting in the 1970s, they moved into co-investments,
licensing arrangements and turnkey contracts for pro-
jects involving some level of export activity.

Transnational corporations maintain a more
limited presence in Argentina than in the other two
countries despite these firms’ predominant role in the
start-up of the industry. Although economic insta-
bility, the restrictive policies applied in the early
1970s and, in one case, a decision to abandon acti-
vities in the petrochemical industry all played a part
in this partial withdrawal, the main reason for the
transnationals’ reduced presence is that —in contrast
to what occurred in Brazil and Mexico- they have
not played a major role as technology-contributing
partners of local firms, perhaps because of the fairly
small commercial volumes involved. They have,
however, been active as licensors of technology.

In all three countries large local-capital groups
have maintained a very significant —and, during the
period studied, growing— presence. Another shared
trait is that these conglomerates are highly diversi-
fied, with activities that extend beyond the petro-
chemical industry to include not only other
manufacturing sectors (with or without linkages to
petrochemicals) but also finance, construction, etc. 8
These groups’ size and level of integration are very
limited in comparison to those of the large chemical/
petrochemical transnationals, owing both to the
presence of institutional constraints on efforts to
move into the production of primary goods or hydro-
carbons and to the small size of local markets.

The Mexican groups appear to have the highest
degree of concentration in petrochemicals —mainly in
final products and related manufactures, given the
extensive markets reserved for PEMEX~ and the most
clearly-defined business strategies. In Argentina, on the
other hand, revenue from this activity tends to account
for a smaller portion of the conglomerates’ total income
and, in some cases, a specific strategy for the sector

8 Spurred by State promotion policies, these local groups moved
into petrochemicals —especially in Argentina and Brazil- with
almost no previous experience. As this industry has developed,
they have managed to acquire their own business expertise based
on their practical experience in business administration.

seems to be lacking. The strategies of such groups in
Brazil appear to be blocked by the highly dispersed
nature of stock ownership caused by the tripartite or-
ganizational model in use in that country.®

¢) Technological activities

It can be argued that there are upper and lower struc-
tural limits on possible technological strategies in this
sector in developing countries. The lower limit in this
case would be represented by those functions essen-
tial to the optimization of processes and the satisfac-
tory management of production plants which must be
performed in order for a business to be competitive.
The upper limit would be determined by the amount
of resources which the enterprise is in a position to
devote to research and development. The expenditure
threshold required in this industry in order to make
major innovations in processes or products has been
beyond the reach of local firms, and transnational
corporations have simply not assigned this sort of
activity to their subsidiaries in these countries.

As a result, the technological strategies of the
enterprises analysed in these three countries have all
been rather similar, although the types of technologi-
cal activities undertaken vary depending on the pro-
duct in question. In upstream segments, the emphasis
has been on process optimization and energy conser-
vation, while downstream concerns have done more
work in the fields of product technology and techni-
cal assistance for customers. This has come about
more or less naturally, with efforts being made in
those areas necessary to a firm's market operations,
and these efforts have thus established the lower limit
for technological activity. The more aggressive firms
with more money to spend on research and develop-
ment have set themselves more ambitious goals, such
as modifying process technology with the help of
their own basic engineering expertise (setting up
pilot plants), developing new catalysts or improving
existing ones, and developing new varieties or
qualities of the products they manufacture. 0

°The State provides a majority portion of the investment and
supplies raw materials; the local private sector furnishes the re-
mainder of the investment and takes responsibility for the com-
mercial and administrative management of the firm, while foreign
enterprises participate as technology-contributing partners.

19The upturn in exports seen in the 1980s does not appear to
have spurred firms to make greater technological efforts in any
of the three cases studied.
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Local firms have engaged in more in-house tech-
nological activity than foreign companies have (espe-
cially in the case of those which have never had a
technology-contributing partner or have lost that
partner) and, at least in Argentina, have been more
heavily involved in working agreements with public
institutions. In Brazil, outside technological ties have
been limited, and the firms that have been most ac-
tive in forming such ties have been among the most
ambitious in terms of technological advances. In
Mexico, government research centres are held in very
low esteem due to their overly bureaucratic nature.

Owing to the small size of most of the com-
panies analysed, research and development efforts
have been quite scattered. Brazilian firms appear to
have attained a relatively higher degree of techno-
logical autonomy and to have formed a significant
pool of know-how sufficient to guarantee the effi-
cient operation and proper maintenance of existing
facilities. Furthermore, Brazil’s petrochemical indus-
try has begun to develop and market its own technol-
ogy in some fields. On average, Argentine enterprises
spend the least on research and development, and the
upper limit of their technological activities has there-
fore been the lowest; State enterprises and some
small private firms appear to have been the most ac-
tive in this field. Mexican firms have concentrated on
making their production processes more efficient
rather than on developing new products; the larger
companies that spend the most on research and de-
velopment have started up their own projects in an
effort to make headway in technologically complex
areas, such as that of specialty products.

The effective assimilation of imported technol-
ogy ~whether in relation to processes or basic princi-
ples— has been limited. The acquisition of know-how
has focused on detailed engineering aspects (this area
is less well developed in Argentina), assembly and
operation. The most progress of the three appears to
have been made in Brazil. Brazilian firms have
undertaken projects to expand their production ca-
pacity using their own engineering expertise, have
cut back on restrictive clauses and made headway in
“unwrapping” the packages contained in transfer
contracts, have upgraded personnel training and their
participation in plant design, and have attained a bet-
ter understanding of basic process principles. One
contributing factor in this connection has been the
Brazilian Government’s policy of focusing on the de-
velopment of local technological capabilities, which

provides for research and development loans, prohi-
bits the inclusion of restrictive clauses in transfer
contracts, and promotes the adoption of aggressive
negotiating positions, among other measures.

In Argentina and Mexico, on the other hand,
there have not been any significant sectoral policies
on technological training, although (mainly as the re-
sult of an isolated event) Argentina can boast of a
case in which public research institutions and a num-
ber of firms in the sector established successful link-
ages in the areas of technical and professional
training and the provision of services and technical
assistance in various fields. Argentine enterprises
have been less active than their Brazilian counter-
parts in “unwrapping” technology contracts, and it is
more usual for them (including even those firms that
already have years of operational experience in the
sector) to purchase turnkey facilities. The lack of any
State legislation requiring petrochemical projects to
use a higher percentage of local technology goes a
long way towards accounting for these differences.

2. The machine tools industry

A high level of protection from imports, granted
within the context of an expanding domestic market,
was for many years the main impetus for the produc-
tion of machine tools —in an industry developed by
immigrants— in Argentina and Brazil. In Argentina,
however, the opening of the economy to imports in
1978-1981 triggered the closure of many plants. Al-
though protection was restored in 1982, the conces-
sional financing arrangements subsequently made
with Spain and Italy for the supply of equipment
undermined its effect. The capital-goods integration
agreement concluded with Brazil was perbaps the
only exception to the general rule of very limited
incentives for this industry in Argentina. Brazil, for
its part, tended to generate a de facto reserved market
by virtue of the extension of the criterion of simi-
larity. In addition, unlike Argentine enterprises, the
firms located in Brazil benefited from generous
systems and mechanisms for financing their sales, at

least until the late 1980s.

The history of this sector in Mexico is quite
different, apparently because of its traditionally lower
levels of protection and the proximity of its North
American suppliers. The Government sought to pro-
mote the manufacture of machine tools by joining in
various initiatives between 1975 and 1978 as a direct
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participant. The government policy in this area in-
cluded financing and tariff protection, as well as pref-
erential treatment in State purchasing. For a number
of reasons, however, these semi-State ventures were
not successful. Given the macroeconomic conditions
prevailing since 1982 and the liberalization of trade
starting in the mid-1980s, few companies have been
able to withstand the pressure from imports, espe-
cially of used machine tools. :

Brazil is the largest machine-tool producer in
Latin America. Brazilian output climbed steadily
until 1980, but then plummeted during the 1981-1983
recession. Following a steady recovery which, by
1988, had raised the production volume above the
peak level recorded at the start of the decade, it
slumped once again, with 1990 sales amounting to
US$314 million as opposed to US$628 million in
1988. Argentina reached its highest production level
in 1978, but then lapsed into a downswing until
1984, followed by an upturn that lasted until 1988,
when the value of output amounted to US$48 million
(far less than in 1978). The subsequent recession
pulled production down to only US$30 million in
1991. In Mexico, the value of the industry’s output
plunged from a high of US$96 million in 1982 to
only US$33 million in 1987.

In contrast with Argentina and Mexico, Brazil’s
industry has been fairly closed to international trade,
although some changes have been made in recent
years. ! The export coefficient for Brazilian output
averaged less than 5% in 1985-1989 but rose to 14%
by 1990, while the import coefficient increased from
10% in 1985-1986 to 44% in 1990. In Argentina, the
export coefficient for 1986-1990 was 55% and the
import coefficient was 63%. In Mexico, imports have
been covering between 80% and 90% of apparent
consumption while exports are undertaken on a fairly
considerable scale.

a) Structural features and types of companies

Small and medium-sized enterprises dominate
machine-tool production in Argentina, Brazil and
Mexico, although in Brazil there are some exceptions.

1 The internationally tradeable proportion of this industry’s out-
put is high and continues to climb. Between 1970 and 1990, its
worldwide export coefficient rose from 36% to 47%, while the
imported supply coefficient in countries which were themselves
producers increased from 31% to 41%.

In the late 1980s, the leading firm employed 2 000
people and was invoicing nearly US$100 million.
In contrast, the largest Argentine company provided
jobs for only 320 persons and invoiced US$10
million in 1988.

Although the copying of technology is a very
common form of absorption in this industry, the ob-
taining of manufacturing licenses, co-investments
and, to a lesser extent, foreign direct investment (FDI)
have been gaining in importance. Nevertheless, FDI
has reached significant levels only in Brazil, which
witnessed the establishment of a number of German
firms in the 1960s in line with the growth of the
subsidiaries of various motor vehicle manufacturers.

In an industry where technological change is an
inherent part of its growth dynamics and interna-
tional deployment, technological progress has been
picking up speed ever since the mid-1970s as a result
of advances in the field of microelectronics. The -
most visible manifestation of this trend has been the
incorporation of numerical control (NC) technologies.
This innovation, which made it possible to bring the
advantages of automation to what had, until that
time, been the inaccessible area of small-batch pro-
duction, was devised in the United States in the
1950s. With the incorporation of microcomputers
into control units and their conversion to compu-
terized numerical control (CNC), this technology
began to spread rapidly from 1975 on.

Although the manufacture of numerically-
controlled machine tools in Brazil dates back to
1973, it was not until the second half of the 1980s
that CNC production volumes rose above 1 000 units
per year. In 1989, CNC machine tools represented
44% of total sales of lathes or milling machines. In
Argentina, local production of CNC machine tools
began in 1979 and, after several years of very small
production volumes (between 8 and 13 units), in
1987 output reached 100 units (of which 77 were
exported), representing a quarter of the total value of
the machine tools produced. In Mexico, even though
imported CNC machine tools are quite widespread,
their production has not reached significant volumes.
At all events, during the 1980s most of the markets in
these three countries were oriented towards conven-
tional types of machine tools, and most of the firms
covered by this study specialized in that area.

Economies of scale have not been a very in-
fluential factor in the manufacture of conventional
machine tools, although their importance has
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increased in the production of CNC machine tools.
Economies of specialization, on the other hand, are
indeed significant in this industry and are found not
only in final production processes but are also a hall-
mark of the vertical de-integration often observed in
this industry in developed countries.

Unlike the situation in those countries, the
manufacture of machine tools in Brazil exhibits a
high degree of national and vertical integration and
of diversification in production. The market-reserve
policy that has been in place in the informatics sec-
tor since 1982 has encouraged the domestic produc-
tion of CNC machine tools and this, in turn, has
increased the level of national integration; indeed,
the leading producer (which has been self-sufficient
in CNC units) has augmented the vertical integration
of its production activities. Although Argentine
plants are less vertically integrated and less diversi-
fied than Brazilian facilities, they have been hurt by
a lack of part and component suppliers and by their
scant economies of specialization. Mexican plants,
for their part, are quite diversified and, with some
exceptions, display little vertical integration due to
the type and local content of the machine tools they
manufacture.

b) Production and technological strategies

Unlike the petrochemical industry, this sector has
deployed a whole range of business strategies, espe-
cially in Argentina and Brazil. The main reason for
this difference between the two sectors lies in the
dynamics of technological change, the access routes
to it, and the greater rigidity of the petrochemical
industry’s production process and regulatory frame-
work. In the machine tools industry, the incorpora-
tion of CNC tools reshaped its products and
processes while at the same time erecting higher
barriers to the entry of companies which sought to
undertake their production later on, but there were
nevertheless still many opportunities for using con-
ventional machinery. Within this context, produ-
cers of machine tools had more leeway, from a
technical standpoint, in choosing among various
production options than their counterparts in the
petrochemical industry did.

On the basis of a comparative analysis, the com-
panies studied can be placed in one of three ca-
tegories. The first is- made up of firms which have
followed a leadership strategy, won a significant
share of the market and pioneered the introduction

and manufacture of CNC machine tools on a commer-
cial scale. The second includes firms which have
allocated resources for the purpose of updating their
product and process technology but are farther away
from attaining international standards than the lead-
ing firms are and have been slower to embark upon
the production of CNC machine tools. Companies that
have followed a relatively passive survival strategy
form the third category. 2 _

The fact that three of the Brazilian firms that
have followed a leadership strategy were able to
count on a supply of technological inputs from their
overseas headquarters or foreign partners under-
scores the importance of this technology access
route. The other locally-owned Brazilian company in
this category took a giant technological leap forward
in product and process engineering in 1986 with the
help of foreign licenses. One of the Argentine com-
panies used a similar procedure in 1983 to obtain
product-related technology. The other Argentine firm,
in contrast, is the only one to have followed through
with the strategy of relying on its own efforts; this
decision is due entirely to the personal views of the
owner.

All of these firms have, in addition to investing
heavily during the second half of the 1980s, allocated
a substantial level of resources to personnel training
in the fields of production and design. The techno-
logical efforts made by the locally-owned Brazilian
enterprise and by the Argentine firm that has man-
aged to progress on its own have, however, been
greater than those of their competitors in the two
countries.

The upswing in the Brazilian market starting in
1984 created a favourable environment for these
companies’ activities. The Argentine firms also
benefited from these circumstances thanks to the in-
tegration agreement which had entered into effect for
these products in 1986. The subsequent recession and
the reduction in the supply of financing for sales

2 The first category includes four Brazilian enterprises (of
which two are foreign subsidiaries, one is a semi-public com-
pany and the other is Brazilian-owned) and two locally-owned
Argentine firms. The second category is formed by five com-
panies in Brazil (of which one is foreign) and three in Argentina.
The third category includes all the Mexican firms that were stu-
died, four Argentine companies and five Brazilian enterprises.
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caused these firms to halt their investments and cut
back on staff, including personnel assigned to tech-
nological activities. A similar, although less marked,
trend was to be observed among the Brazilian com-
panies that were following leadership strategies.

The Brazilian firms in the second category (all
of which are medium-sized, except for one small
company) began to produce CNC machine tools be-
tween 1985 and 1988. The two small Argentine
manufacturers of conventional milling machines in
this group began to produce their first CNC equipment
between 1986 and 1990. Another small Argentine
producer of high-speed presses has also automated its
machine tools. These Argentine firms are notable for
having upgraded their product and process technol-
ogy and made investments to expand their capacity in
the late 1980s.

Three of the four locally-owned Brazilian com-
panies in this group tried to obtain licenses in order
to progress in CNC technology but were unsuccessful.
One firm decided to develop its own technology,
while the other two chose to mount joint ventures
with a foreign partner. The Argentine firms, in con-
trast, did not seek licenses.

One of the differences between the Argentine
and Brazilian enterprises in this category is that the
former are not yet producing CNC equipment on a
significant commercial scale. Even the Brazilian
firms in this field have made sales only in the do-
mestic market, however. Another major difference is
that the Brazilian companies have managed to cut
costs with the help of process innovations such as
manufacturing cells, just-in-time production and
computerization. These innovations, which require
relatively small investments, were achieved mainly
with the assistance of local consultancy firms. As in
the case of the firms in the first category, all the
companies in this group have reduced their staff
engaged in technological activities and have
abandoned work on products that were still on the
drawing board.

The fact of operating in markets where location-
related advantages seem to be of importance (e.g.,
where there are technical or vocational schools, small
machine shops or sugar mills), the controls on wage
hikes in place since 1987 and the need for (or strong
commitment with) these manufacturers have all
contributed to the survival of the Mexican firms.

Machine-tool manufacturers using stamping-type
processes have survived by modifying their product
lines and reducing the level of national content (in
the case of presses). Manufacturers of lathes or mill-
ing machines and of tools for such machines have
made some investments and have incorporated CNC
machine tools without altering their line of products,
but they have reduced the percentage of national
content and increased their customer services.
The four Argentine companies in this category
have employed fairly active, rather than passive, sur-
vival strategies and have sought to improve their
product technology. ® Generally speaking, they reg-
istered high export coefficients during the second
half of the 1980s, but they did not invest in expan-
ding their capacity, nor did they modify their process

“technology. Their competitive position has been

based on their specialization in conventional ma-
chinery and in the adaptation of products to specific
user needs, but these designs —generally devised by
the owner— have not been included in the firms’
production costs.

Four small and medium-sized firms that em-
ployed passive survival strategies during the 1980s
were identified in Brazil. These companies produce
for the domestic market (none of them exports) on a
highly diversified and vertically integrated basis. In
response to the economic slump of recent years, all
such firms —in all three countries— laid off em-
ployees. One effect of their specialization in conven-
tional machine tools seems to be a lower degree of
exposure than other firms to the effects of trade
liberalization measures.

131t is important to bear in mind that the Argentine study did not
cover those establishments which survived the 1980s without
changing their product lines, by going into the repair or servic-
ing of machinery.
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IV

The macroeconomic environment

and public policy

The configuration of structural factors that shape the
context for corporate strategies exhibits some signifi-
.cant differences between the two sectors as well as
considerable similarities among the three economies
during the period in question. The structure of pro-
duction and demand, the dynamics of technical pro-
gress, the predominant forms of internationalization,
the characteristics of a typical firm and the internaliz-
ation of these elements in sectoral regulations ac-
count, in large part, for the different paths taken by
these two sectors and their repetition in the three na-
tional economies considered. At the same time, the
particular features of the regulatory framework in
each country and of macroeconomic and institutional
trends, intertwined as they are with the history of
each firm and sector, help to account for the differen-
ces found within the same sector in the three coun-
tries.

1. The crisis of the developmentalist State

The 1980s were a time of crisis for the developmen-
talist State in all three countries. In the course of
more than 40 years of industrial development based
primarily on import substitution and the growth of
the domestic market, the State came to play a very
large and direct role in the production apparatus and
to occupy a leadership position in investment and
capital formation; from that position it deployed an
enormous array of regulatory instruments aimed at
the promotion of economic activities while retaining
the capacity to arbitrate and intervene in distributive
conflicts via the pricing system and the fiscal budget.
Social practices have invariably been determined by
reference to this decisive capacity for intervention.
At the same time, a quite diversified industrial
apparatus was being set up which included basic in-
dustry and capital goods sectors. This process
reached its height in Brazil in the’late 1970s. Within
this context, a number of disequilibria began to build
up in this substitution-based development process
which tended to be manifested primarily in periodic

balance-of-payments crises in Mexico, outbreaks of
inflation in Brazil, and a combination of the two in
Argentina. The consequences of the countries’ exter-
nal borrowing in the mid-1970s —~summed up in the
appearance as from 1981 of ongoing fiscal and exter-
nal constraints equivalent to an estimated range of
from 5 to 10 points of GDP- signalled the breakdown
of the model and of the effectiveness of developmen-
talist institutions. ,

Ironically, one of the essential factors in these
three economies’ ability to cope with the correspond-
ing external adjustment was the fruition of the major
investment projects undertaken in the industrial and
energy sectors during the closing stage of substitu-
tion-based promotional efforts. These projects, whose
design had been based on the estimates of domestic-
market growth made in the 1970s, were then redi-
rected towards external markets. The process was
accompanied by steep devaluations that gave rise to
abrupt changes in relative prices. A shaky fiscal posi-
tion —with spending pressures on the rise and ineffi-
cient, regressive collection structures— gave rise to a
persistent demonetization process.

The fiscal situation not only weakened the cur-
rency but also squeezed public investment and re-
duced the range of opportunities for using direct
incentives for private investment. A self-perpetuating
pattern of high inflation appeared, while exchange
and monetary policies grew increasingly ineffective.
The economic agents anticipated this crisis, placing
priority on mechanisms for making financial gains
and other speculative operations and thereby further
undermining the State’s already very limited mechan-
isms for intervention.

In each of the three countries the crisis of the
State and the relationship between it and the various
elements of society took on different forms. In
Argentina, the pattern of income distribution began
to undergo a radical change in 1976 which put
an end to the extensive growth pattern that had char-
acterized the domestic market. At the same time, the
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centralization of capital accelerated with the founda-
tion and consolidation of a relatively small number of
economic/financial conglomerates whose privileged
relationship with the State gave them a greater ability
to generate and appropriate surpluses. This process
quickly led to the demise of a relatively more bal-
anced social configuration and weakened the indus-
trialization agenda. The adjustment of the 1980s
functioned on the same basis, as it intensified pre-
existing trends. At the same time, hyperinflation re-
flected the breakdown of the State and paved the way
for far-reaching changes in the economic/social regu-
latory pattern.

Brazil, on the other hand, embarked on its ad-
justment immediately following a large-scale, State-
led investment programme which (literally) completed
the construction of the country’s industrial matrix,
promoted a better energy balance, increased the
country’s agricultural production capacity and gener-
ated new components of exportable supply. At its
height (in the 1970s), economic growth was proceed-
ing at a spectacular pace, and the eventual solution of
problems of social inequity was equated with the
continuation of this growth rate. Under these circum-
stances, the adjustment was seen as an essential, but
necessarily temporary, measure to deal with the ex-
ternal shock faced by the country. Social demands for
growth continued to carry a high priority —even higher
than that of stability— and industrialization continued
to be regarded as the best way of achieving it.

The Mexican State was not able to escape the
crisis but, thanks in part to its status as the owner and
direct exporter of large amounts of petroleum, its
macroeconomic management of the adjustment was
more successful. Along with other factors associated
with the country’s political and social structure, this
appears to have given it a greater relative degree of
autonomy, which would also explain how it was able
to triumph over the expected kinds of resistance from
within and thus institute structural reforms earlier on
than the other two countries. The country’s close
economic and political ties with the United States
also seem to have played a pivotal role in making it
possible to implement the recommendations of the
Washington Consensus in the midst of this crisis.
Likewise, the subsequent negotiations regarding the
North American Free Trade Agreement (NAFTA) also
helped to consolidate the reform programme.

These differences —which arise out of the
socio-State matrix of each of the three countries— are

expressed in the debate regarding these issues and
in mainstream positions on industrial policy. In Ar-
gentina, economic policy priorities were ultimately
focused on price stability and complete deregulation
of the market, while approaches involving interven-
tion in mercantile resource-allocation mechanisms
were abandoned. In practice, the lack of selectivity
tended to accentuate the economic concentration pro-
cess. Although big business openly declared its ideo-
logical commitment to the new regulatory scheme set
up as part of the reform process, investment in sec-
tors producing internationally tradable goods has still
not revived.

The predominance of the “industrialist culture”
and persistent demands for more growth have been
reflected, to some extent, in Brazil’s structural adjust-
ment programmes. This is reflected in a greater de-
gree of graduality and a less thorough-going
liberalization of trade, as well as in the formulation
of explicit policies regarding the promotion of tech-
nological development, the enhancement of business
firms’ endogenous competitive position, and support
for export activity. The failure to rectify the macro-
economic disequilibria, however, makes it more diffi-
cult to finance these promotional instruments and
introduces an element of uncertainty regarding the
future course of industrial policy.

In Mexico, the industrial policy debate is set
against the backdrop of the implementation of
NAFTA, which supersedes whatever selective strategy
the Government might have. This has not, however,
led to such an intensively market-oriented policy
package as in Argentina. There are at least three
pieces of evidence to back up this statement: i) the
presence of well-established mechanisms for macro-
economically-based negotiations with employers and
trade unions; ii) the continued existence of some in-
ternal regulatory mechanisms and of State ownership
of certain key resources (e.g., petroleum); and iii) the
demonstration by the Government of Mexico, in
the course of the NAFTA negotiations, of its intention
to obtain differential treatment for certain strategic
sectors.

2. The impact on business strategies

Within this overall framework, the differences in
terms of the relative priorities and consistency of the
policies used and their results are of significance
when it comes to discerning less obvious differences
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among sectoral trends and business strategies. In
Argentina, the institutional and regulatory crises as-
sociated with the import-substitution stage were
handled in a way that led to a comparatively greater
impairment of the structures and linkages of produc-
tion activity. Two phenomena attest to this dif-
ference, which appears to play a crucial role in
determining the nature of the nexus between public
policy and private strategies. One is the much more
recessionary character -entailing a deeper and
longer-lasting slump— of the adjustment carried out
during the initial phase of the process. The other is
the virtual disappearance of a formal finance and
credit system. One major consequence of this was the
more widespread use, at a relatively earlier stage, of
defensive, cost-cutting corporate strategies.

This difference persists when we compare the
steps taken during the structural-reform phase. It was,
once again, in Argentina where the most drastic and
broadest liberalization, open-trade and deregulation
measures were taken and where they were im-
plemented most abruptly in the shortest period of
time. This had a twofold impact on firms’ corporate
strategies. First, it did not give companies time to
make a gradual adaption to new competitive condi-
tions, since the measures were implemented in one
fell swoop and were in outright contradiction to the
lessons gradually leamed by those firms from past
experiences. Second, it engendered a sense of irre-
versibility that forced a hasty adoption of long-term
decisions. Under such circumstances, there is a tend-
ency either to form partnerships with foreign oper-
ators who wish to stay on in the country or to sell off
one’s holdings and withdraw from the business in
question. There are some indications that this path is
being taken by many of Argentina’s industrial enter-
prises, including some in the petrochemical industry,
and it appears to be the most likely choice for several
machine tool enterprises in which family traditions
are less of a factor.

It is also evident that, in all three countries, con-
cern to maintain macroeconomic equilibria in the
context of mounting constraints on the financing of
the external and fiscal deficits was the overriding fac-
tor in determining the nature of the design and im-
plementation of industrial policy. Consequently, as
greater attention was devoted to their earlier failings
and as recommendations for liberalization gained
widespread acceptance, sectoral policies were pro-
gressively weakened. Here too, however, significant

differences are to be observed. In addition to the
increasing difficulty in obtaining financing, the need
to establish instruments for promoting and orienting
investments and exports of manufactures continued
to be a concern in Brazil during both the adjustment
and the structural-reform phase.

The greater attention devoted in Brazil to more
expansionary macroeconomic policies and to some
elements of industrial policy was reflected in short
periods of accelerating economic growth in the sector
during the adjustment and in the relatively more pro-
tectionist nature of trade reforms. It was also mani-
fested in the comparatively greater weight which
corporate strategies placed on investment and on ex-
panding production capacity. There appears to be a
strong inertial component —what might be likened to
a “growth-oriented culture”- in Brazil which influen-
ces both public policy and corporate decision-making
and which is currently fuelling a heated debate as to
the real sustainability of the adjustment and reforms
in the absence of a prolonged economic reactivation.
Parallel with this, demands for stabilization are less
emphatic and concern about the need to define a
long-term strategy orientation is more pronounced.

We have tried to make the point that a business
firm’s own history influences its decision-making
process. It also influences the way in which com-
panies interpret the macroeconomic and public-
policy signals they perceive. Thus, when companies
prepare to adopt long-term strategies, it is crucial that
they should have a predictable time horizon in re-
spect of the trends in economic variables and the
consolidation of signals regarding long-term produc-
tion patterns. The beneficial effects of the interaction
of consistent public policies, their credibility as an
enduring policy base, and the adaptation of business
practices to suit the investment requirements gener-
ated by those policies appear to be the foundation for
the sustainability of any reform programme. The
timing and sequencing of policies and strategies is,
therefore, of the utmost importance.

Mexico’s experiences can serve to illustrate this
point. The basic aspects of Mexico’s trade reform
programme involving the sharpest departures from
the preceding scheme were already in effect as of the
end of 1988. At the same time, the successes of the
anti-inflationary plan were also beginning to take
hold, although the probable terms on. which long-
term debt would be renegotiated with foreign credi-
tors were still uncertain. The first steps were also
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being taken to negotiate a free trade agreement with
the United States which, if achieved, would have a
strong impact on the restructuring of production,
whose form and magnitude would also depend on the
provisions of such an agreement. In other words,
even though the situation had stabilized to an extent
that contrasted with the volatility exhibited by
relative prices in preceding years and even though
the trade liberalization initiative was under way, a
high degree of uncertainty remained with regard to
the financial and production environment over the
long term.

Business firms’ initial response to this state of
affairs was to place priority on defensive and cost-
cutting measures while shelving initiatives relating to
technology and investment and focusing their
strategies on commercial operations and on the re-
plenishment of financial stocks and corporate assets.
It was not until 1992 —after more than three years of
fairly stable domestic price levels, after two years of

\Y%

Conclusions

Protective policies and State assistance encouraged
the establishment and development of a strong indus-
trial production base in Argentina, Brazil and Mexi-
co. However, excessive levels of protection and the
redundancy of some promotional incentives enabled
industrial firms to operate with high costs and to ob-
tain windfall profits. These firms’ market power and
the increasing consolidation of patterns of high infla-
tion made it possible for them to pass on these high
costs in their prices and inhibited a better distribution
of the benefits derived from the maturity of projects
to final or intermediate consumers.

The above features characterized the development
of the petrochemical and machine tool industries in all
three countries, especially during the 1980s. They were
more marked in the petrochemical industry, due to a
combination of promotion programmes designed speci-
fically for that sector and the presence of oligopolistic
markets and large enterprises. In the machine tools in-
dustry, on the other hand, these characteristics were
somewhat less evident because the promotional in-
struments used in this sector were weaker, its protec-
tion was undermined by tariff rebates for imports of

participation in a Brady Plan arrangement, and after
the NAFTA negotiations had advanced quite a long
way— that the investment process seemed to revive.
None the less, more active strategies in the area of
technology are still lacking.

A number of lessons can be drawn from an
examination of the situation in Mexico. First, it is
necessary to take into account the time period that
will elapse between the implementation of reforms
and the redefinition of private strategies and, in
particular, the importance of making the economic
agents feel certain about the long-term outlook, as
a guide for business decisions. Second, if com-
panies delay the resumption of their investments
this may destabilize the country’s fiscal and exter-
nal positions, thereby prompting further uncer-
tainty. How to go about balancing the two would
appear to be the chief economic policy issue at the
present time for the open economies of Argentina,
Brazil and Mexico.

equipment, and the small and medium-sized machine
tool firms that make up the majority of the sector had
less market power.

These companies’ maturation, in terms of tech-
nology and production, was associated with the ex-
pansion of their production capacity and the prospect
of a broader demand base. The petrochemical com-
panies covered by the study invested in international-
scale plants equipped with what were state-of-the-art
technologies at the time (1970s and 1980s), thanks to
strong government incentives. Brazilian and Argen-
tine machine-tool firms that were prompted to move
into the production of CNC machine tools during the
1980s by the emergence of a new technological pat-
tern based their leadership strategies on what ap-
peared to be a predictable scenario of expanding
national or regional markets.

In the petrochemical industry, once the firms had
ruled out the possibility of reaching the research and
development expenditure threshold necessary to at-
tain major process and product innovations, they suc-
cessfully set about optimizing production processes
and ensuring proper management of their plants so as
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to maximize the rates of return on their operations,
and in Brazil and Mexico, some companies planned
to produce more complex specialty products. In the
machine tools industry, there was greater leeway for
decision-making regarding technical and production
matters, and some firms moved into the production of
CNC machine tools (usually with the support of
foreign partners or licensors), although they lagged
somewhat behind the main firms and producer coun-
tries. Others, however, whether for reasons of size,
because they were risk-averse or because they spe-
cialized in less dynamic products, chose not to strike
out in a new direction,

A closed economy proved to be no obstacle to
some firms’ decision —in the context of specific pros-
pects for expansion or reserved markets— to under-
take technological activities and efforts within the
bounds defined by the structural conditions and pat-
tern of internationalization in each sector. Their in-
creased productivity was not, however, passed on in
the form of lower prices. The lack of incentives or
pressures to induce firms —once their projects and
their manufacturing capacity had reached a mature
stage— to transfer more of those benefits to users was
a major failing of the industrial policy pursued in the
1970s and 1980s.

The combination —to varying degrees in each
country— of an adverse international situation,
macroeconomic  difficulties and structural re-
forms interrupted the growth of these firms. Under
these new circumstances, the response of most com-
panies was to streamline operations and cut costs in
order to eliminate the accumulated “fat” that could
no longer be easily incorporated into prices and
to position themselves in mature product lines
while de-prioritizing or abandoning projects to ex-
pand their capacity and upgrade their technology.
The greater exposure to competition that accompa-
nied the new macroeconomic and public-policy
setup has led to a relative reduction in domestic
prices; however, far from prompting more ag-
gressive action in the areas of production or technol-
ogy, it appears to have done just the opposite.

When they found themselves in an open econ-
omy, the petrochemical companies which had in-
tended to move into the production of more complex
products abandoned those plans, while machine-tool
producers that had forged ahead with the new CNC
paradigm began to encounter difficulties in sustain-
ing their production levels. With the exception of the

machine-tools sector in Mexico, the cases ana-
lysed in this study all refer to well-established indus-
tries with a long history in the sector which have
already developed entrepreneurial, manufacturing
and technological capabilities. The initial responses
of such firms would not normally be expected to in-
clude the abandonment of their line of business or
their conversion into importers.

When the growth path of these enterprises was
affected by these changes, they took refuge in mature
products and market niches protected by location-
related advantages. The prospect of greater competi-
tion brought about by reform programmes neither
awakened nor engendered a bold or enterprising
spirit in producers, but it did not immediately push
them out of the sector either. These firms are betting
that they can survive by downscaling their business
structures and, in some cases, taking in foreign part-
ners. It might be argued that not enough time has
passed to prove either the “increased-efficiency” or
the “de-industrialization” hypothesis. Some reflec-
tions on this point are warranted.

First of all, the decisions taken by companies when
responding to a new set of conditions are influenced
by their past history; in a situation where they are
uncertain as to future trends in national and interna-
tional markets and are without the potential benefits
of a promotion-oriented regulatory framework, business
enterprises will prefer to take defensive action. In turn,
their responses in the short run will influence their
possible choices with regard to future action. Thus, the
passage of time is not a neutral factor, as the “increased-
efficiency” argument would seem to suggest.

In the petrochemical industry, sharp reductions
in staff assigned to non-routine tasks not only caused
local firms to set their technological sights lower than
before, but also weakened their bargaining position
with international suppliers. Under these circumstan-
ces, the cost-cutting steps being taken will clearly
influence future decisions regarding any possible ex-
pansion of a firm’s physical or technological capac-
ity. To keep market opportunities open, however, some
enterprises will have to become vertically integrated
—a process that will be facilitated by the moves towards
privatization and deregulation now being made. This
will help such firms to attain a more competitive
scale of operations and will place them in a position
to arrive at private agreements that will help to put
the market in order and reduce the scope of exter-
nalities associated with increased competition.
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In the machine tools sector, the cancellation of
investment plans and sudden lay-offs of skilled per-
sonnel —the most highly valued asset in this industry—
may seriously jeopardize attempts to maintain exist-
ing operations or, some day, to expand them in the
most technologically sophisticated segments. The ac-
quisition of a leading firm in Argentina by a large
Italian enterprise and the increasing difficulty in
gaining access to this type of technology without the
help of foreign partners are indications of more
limited degrees of freedom for progress by local
firms outside of those market segments in which lo-
cation-related’ advantages carry a great deal of
weight.

These trends stand out more clearly in Mexico,
where more time has passed since the introduction of
reforms. The above discussion regarding structural
factors that influence corporate decisions suggests
that the strategies currently being used by Mexican
firms may be adopted later on by Argentine and Bra-
zilian industries. Changes in the macroeconomic and
public-policy environment could, of course, generate
different scenarios. If this were to occur, and conside-
ring Brazil’s history of industrial development and
the particular features of its State and entrepreneurial
class, a more dynamic and complex set of conditions
might well emerge in that country.

(Original: Spanish)

Bibliography

APLA (Asociacién Petroquimica Latinoamericana) (1988):
Argentina-Brasil. Comercio bilateral petroquimico
1980-1987, Buenos Aires.

—(1991): La industria petroquimica ante la integra-
cion Argentina-Brasil, Buenos Aires.

Chudnovsky, D., A. Lopez and F. Porta (1992): Ajuste
estructural y estrategias empresariales en la Argen-
tina. Un estudio de los sectores petroquimico y de
mdquinas herramientas, Documento de trabajo No.
10, Buenos Aires, Centro de Investigaciones para la
Transformacién (CENIT).

—(1993): Ajuste estructural y estrategias empresa-
riales en Argentina, Brasil y México. Un andlisis
comparativo de la industria petroquimica y de md-
quinas herramientas, Documento de trabajo No. 11,
Buenos Aires, CENIT.

Clemente de Oliveira, J. (1990): Desenvolvimento tecno-
légico da indiistria e a constituicGo de um sistema
nacional de inovacdo no Brasil - O setor petroquimi-
co, Campinas, Brazil, Universidade Estadual de
Campinas (UNICAMP).

Dosi, G. and others (eds.) (1988): Technical Change and
Economic Theory, London, Pinter Publishers.

Erber, F. and R. Vermulm (1992): Ajuste estrutural e es-
tratégias empresariais- Um estudo dos setores
petroquimico e de mdquinas ferramenta no Brasil,
Rio de Janeiro, Institute of Economic and Social
Planning (IPEA).

Frischtak, C., B. Hadjimichael and U. Zachau (1990):
Competition Policies for Industrializing Countries,
Washington, D.C., World Bank.

Gutiérrez, R. (1991): Desarrollo y consolidacién de la in-
dustria petroquimica mexicana, Comercio Exterior,
vol. 41, No. 4, Mexico City, Banco Nacional de
Comercio Exterior, S.N.C., April.

IDB (Inter-American Development Bank) (1991): Econ-
omic and Social Progress in Latin America. 1991
Report, Washington D. C., October.

Nelson, R. and S. Winter (1982): An Evolutionary Theory
of Economic Change, Cambridge, MA, The Belknap
Press of Harvard University Press.

Unger, K., L. C. Saldafia, J. Jasso and G. Durand (1992):
Ajuste estructural y estrategias empresariales en las
industrias petroquimica y mdquinas herramientas de
México, Mexico City, mimeo.

THE PETROCHEMICAL AND MACHINE TOOL INDUSTRIES: BUSINESS STRATEGIES ¢ D. CHUDNOVSKY, A. LOPEZ AND F. PORTA



