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This thesis analyses the work situation and class position of
Brazilian engineers through a Marxist perspective. The research
is. based on two case studies, one focused on a large German
steel company based in Brazil and the other on a large
Brazilian energy corporation. The fieldwork involved 114
interviews, with engineers from different hierarchical
positions in these two companies. Data was also gathered
through interviews with representatives from the companies, the
Council of Engineering, the Engineering Education System and
the engineers’ Trade Unions. The findings show that the
engineering profession in Brazil has shifted from its initial
condition as a liberal profession to an organizational
profession, with the country’s industrial development. Both
companies consider all salaried professionals as employees,
including managers. Hence they are subject to the companies
general personnel policies. The multinational company controls
labour more rigidly than the national company, as well as
reserving its top positions for its home country’s executives.
Although no deskilling process was found, engineers of both
companies performed simple work, which required less
engineering knowledge than they had learned from school.
Engineers have little autonomy, authority and participation in
decision making and are subject to direct supervision,
performance evaluation, time control, overtime work,
productivity and to poor working <conditions in  the
multinational company. The majority of the engineers supervised
other workers without being in a managerial position. They
found that to move into management, was a good way to improve
their autonomy, authority, prestige, salary, status, power and
professional pride. Despite ideological divisions between
capital and labour, most of the engineers were unionised and
saw unions as the right way to deal with the employer.
Unionisation and militancy among engineers was highly affected
by the engineers ideological position, management control and
union politics. The engineers’ work situation differed
significantly from that of the traditional working class, and
the majority of them considered themselves "middle class".
These work situation and class position of Brazilian engineers
were similar to those of engineers in developed nations. The
general conclusion is that the engineers in the sample can be
regarded part of the "new middle class" as argued by
Poulantzas, Carchedi and Wright.

KEY WORDS: TECHNICAL WORKERS, MANAGEMENT CONTROL,
PROFESSIONALISM, TRADE UNIONISM, MULTINATIONALS.
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1. INTRODUCTION

The progressive decline of traditional industry and the
growing importance of so called "science-based" industries,
has been the focus of attention of many social scientists,
futurologists, economists and other thinkers. Much of the
literature concerned with this theme has focused on the
implications for social values, collective action and the
class position of engineers and technicians. This group has
grown with the application of science and technology to
products and production, with the development of scientific
management and the increasing complexity of new industry,
commerce and, state apparatuses. Most of the authors of this
literature, anticipate a growing resistance by technical
workers to their traditional role in industry; some foresee
new challenges to the legitimacy of bureaucratic authority due
to the technical workers expertise; some see technical workers
in a continuous process of proletarianisation within this
reality, whilst others argue that they are becoming a "new
petty bourgeoisie", characterised by its technical expertise
and standard of living.

Sociologists have spoken about technical workers in guite
broad bands of professionals, knowledge workers, experts, and
technologists. However, there is a big overlap in the sets of
occupations mentioned as characteristic of what Bell (1973)
calls the "professional class", what Mallet (1975) and Gorz
(1967) call the "new working class", Poulantzas (1975) the

"new petty bourgeoisie", Carchedi (1977) the "new middle
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class" and Ehrenreichs (1977), the "professional managerial
class". There 1is also a large overlap centring on the
"technical employee" in all sorts of industries.

Among the few empirical studies related to the above
theses we find those of Whalley (1986), Zussman (1985) and
Crawford (1989) which focus on the engineering occupation to
analyze changes in the work, class position, ideology and
politics of technical workers in advanced societies.

Engineers seem to be a useful choice for investigating
the "New Class" thesis in developed and developing capitalist
societies, because as workers whose primary task is to mediate
between science and production, they are sensitive to
significant technological development.

The focus on engineers is also pertinent because they are
one of the most important representatives of salaried
professionals in capitalist society. As Meiksins (1989:2) has
shown, 1in contrast to medicine, engineering has Dbeen
concentrated within capitalist organisation for almost a
century. Engineers are typically employed by profit-making
corporations, which are often seen as the least hospitable
environment for a professional ©practice, as argued by the
professionalisation thesis (see chapter 2).

Kelly and Glover (1987a) have also argued, that human
history is inextricably bound up with that of engineering,
when defined as the making of tools and other contrivances as
aids and adjuncts to life. For them, from the Stone Bronze to
the Steam, Jet, Atomic and Computer ages,

technical-engineering-achievements have helped to define and
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delimit the progress of human society. Moreover, engineers
and those whose principal activity is tinkering with things
technical, have played a crucial role in the historical
transition from a predominantly agricultural to a
predominantly industrial society. Finally, technical changes
have occurred mainly because of the effort to save money,
which 1s a typical characteristic of capitalism, and due to
the more general ideoclogy of increasing the human comfort. The
engineer’s and craftsman’s role in this process, has been
absolutely critical and central (Kelly and Glover, 1987a:6-9).

All of these arguments actually relate to the history of
Brazilian society. The Brazilian economy is the eighth largest
in the world and it 1is currently in a phase which requires
modernisation and development in all of its sectors. Within
this context, Brazilian engineers are important because their
scientific and technical knowledge are essential for the
modernization of industry, which has been seen as one of the
most 1mportant sectors to promote economic development (see
chapter 3). Moreover, the experience of East Asian countries
has shown that technical knowledge and skills are now the key
variable to increase productivity, which in turn affects
economic growth (World Bank 1991:4-6; Amsden 1990; Becker 1964;
Schultz 1961). So, the study of engineers, as the typical
technical professional of industrial societies, is essential
for Brazil, which has struggled for many years to shift from
an agricultural to an industrial economy.

In addition, recent studies of American (Zussman),

British (Whalley) and French (Crawford) engineers, have shown
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the 1mportance of comparative analysis of industrialised
societies. All of them argue that the engineers involved in
their research, are positioned within the middle-class. Thus,
the study of Brazilian engineers allows us to make further
comparative analysis, between the work situation and class
position of engineers in developing capitalist societies, and
those in advanced stages of development.

Therefore, while Whalley (1986:15) has argued that
"nowhere i1s the shortage of research on technical work more
acute than in Britain", I contend that in Brazil and in the
rest of the developing industrial societies, research 1is
almost completely absent. In Brazil, most of the recent
literature 1in business administration, organisational
psychology and industrial sociology, has been imported, and
follows mainly the American managerialist ideology. As such,
it covers issues related mainly with the function of
management, and to a lesser extent, issues related to the
technical and the non-technical labour force. The few studies
that have been conducted on technical labour in Brazil, are
related to the impact of careers structures on Research &
Development engineer’s behaviour and why professionals
orientate their careers to management (Marques, 1989;
Albuquergque 1982; Fatini 1981), and on engineer,s ideology in
relation to technological development (Kawamura 1979, 1985) .

A recent study by Simoes (1989), has approached the
question of the class position and class politics of Brazilian
engineers, but within an analysis which covers only the point

of view of the engineers, and their class associations, without
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looking at their social relations inside the Dbusiness
enterprise. Her analysis was based on a random sample of 403
engineers, stratified by sex, vyear of graduation and
engineering area, and drawn from the population of engineers
in the Rio de Janeiro district. Following Wright’s (1985)
methodology of class analysis she concluded that "engineers do
not occupy the same class location, but belong to different
classes" (p.226). They are to be found in the capitalist class
and in the middle class or in what Wright calls "contradictory
class locations" (as managers, supervisors, and non-managers) .
Simoes (1989:227), the majority of those who are found in these
"contradictory class locations" are salaried workers, part of
the collective worker but, at the same time, performing the
capital functions of control and supervision. Thus, Simoes’
conclusion suggests, like in Wright’s wview, that salaried
engineers can be regarded part of the "new middle class".

The lack of research on technical labour in Brazil
suggests that most Brazilian sociologists do not see engineers
class position as problematic. This position is reinforced by
the fact that in the eyes of society, Brazilian engineers are
professionals who have gained and enjoy significant
advantages over a large proportion of the waged population,
and thus could be identified as typically "new-middle class".
Despite unemployment, labour market decline, job insecurity,
a decline in salaries, and the loss of some advantages for
engineers, many middle class and working class families still
believe that sending their son/daughter to obtain a diploma in

engineering, is a good way to guarantee a better class position
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and standard of living in the future. Nonetheless, little is
~known about the market situation and working conditions of
engineers 1in Brazil, and further analysis 1is needed. The
contribution of this thesis is that, until its completion no
other social scientist will have studied the work situation and
class position of Brazilian engineers from an analysis
starting from the social relations of production.

In fact, not only 1in Brazil, but also within developed
societies generally, little is known about how technical work
is organised, how the technical job market is structured and
still less about technical employee’s perception of their role
in the workplace, their class position in capitalist society,
and their class politics.

The interest and research in engineers is a relatively new
development, and consequently, publications in this area of
knowledge are few and all recent. Only three recent empirical
studies approach comparatively the work situation, careers,
values, politics and class position of technical workers in
advanced capitalist societies: Whalley’s (1986) study of
British engineers, Zussman’s (1985) work on American
engineers, and Crawford (1989) treatment of French engineers.
Smith (1987) has also studied the work situation, unionisation
and class position of British technical workers in a aerospace
company, but not in comparative perspective. Boltanski (1987)
has studied the formation and socio-political representation
of technical managers, les cadres - in France; Gispen (1990)
and Millard (1988) have studied respectively, the history and

politics of professionalism of German and Canadian engineers
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(Cf. Smith, 1990a). Finally, Glover and Kelly (1987) have
studied the education and training system, collective
representation, careers structures, and the place of British
engineers in the managerial hierarchy.

This thesis builds upon and extends the important work
of these writers, mainly those of Whalley, Zussman, Crawford
and Smith. It analyses the work situation and class position
of Brazilian engineers. In terms of work situation, it focuses
on the location of engineers in the labour process, their
relationship with managers and manual workers, and how they
experience the strategies of integration and control used by
management to direct their labour to profitable results. 1In
terms of class position, I will analyze the place capitalists
locate engineers within the capitalist social system through
the economic, political and ideological apparatuses used to
produce, employ and reproduce this labour force; and determine
how engineers position themselves in the class structure as
a result of their absorbtion of capitalist wvalues. I will also
analyze engineers’ professional associations, unionisation and
class politics. In short, I will be answering three general
questions: 1) How are engineers produced, used and reproduced
in developing capitalist society?; 2) How does the capitalist
firm manage technical labour?; 3) What are the consequences
of these two forces on the work situation and class position
of Brazilian engineers.

The research base is drawn from a sample composed of 114
engineers in technical and managerial positions. They are drawn

from two large corporations, one national and one
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multinational, operating in the State of Minas Gerais, South
Eastern Brazil. The Multinational company was included for two
basic reasons. Firstly, Brazilian industrialization and
economic development has been heavily based on foreign capital
and foreign companies. Secondly, it has been assumed that
subsidiaries of multinationals tend to adopt the policies and
strategies designed by headquarters management. This is likely
to distort the host country’s economic, political and labour
relations (see chapter 4). Thus, due to the multinationals’
importance and influence in the Brazilian economy and society,
an analysis of the work situation and class position of
engineers working in national and a multinational company is
necessary to examine similarities and differences in these two
settings.

This research aims to contribute to a systematic social

analysis of engineers in Brazilian society, and a clarification

of the class identity and class relations of Brazilian
engineers. It also contributes, hopefully, to future
comparative analysis Dbetween advanced and developing

capitalist societies, and adds to our increasing knowledge on
technical labour in capitalist society.

The thesis has 12 Chapters. Chapter 2 reviews the main
literature on the class position of technical labour. Chapter
3 provides both a background to the discussion of the work
situation of engineers 1in Brazilian industry, and also
supports some assertions made concerning the positioning of
engineers within the "middle class" of capitalist societies.

It starts with an examination of the current approaches
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towards capitalist development in the Third World, and then
focuses on an account of industrialisation in Brazil and the
impact this has had upon employment. Special emphasis 1is
given to the issue of engineer employment in Brazilian
industry. This chapter also includes an account of the
interrelationship between class interests, alliances and
industrial development. By showing that engineers form a very
significant segment of technical workers 1in Brazilian
industry, the chapter concludes by highlighting the importance
of studying their case.

Chapter 4 establishes the research design and the
procedures for data analysis. It defines the sample
composition, and the basic strategies for data collection at
the company level, at the engineers level, the State level,
and the professional institutional level. Special focus 1is
given to the reasons why a comparative study, involving
national and multinational companies, 1s necessary. 1t also
discusses the advantages and disadvantages of the case study
method for this sort of analysis.

Chapter 5 examines the evolution of the Brazilian
education system. Special references 1s given to the way
engineering education has been transformed within Brazil, in
order to shift the engineering profession away from its
initial condition of a liberal profession, to that of an
organizational profession. It also examines the extent to which
the educational and social background of engineers involved in
this research matches the patterns designed by the Brazilian

education and economic systems, to satisfy market needs.
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Chapter 6 describes the characteristics of the two
companies studied, in terms of their origins, products,
environment, technology, organizational structures, management
style, and human resource policies. It also shows that to
understand the work situation and class position of engineers
it 1is necessary to look at the way employers perceive
employees, since this affects the way companies organize their
human resource policies and practices, in order to manage,
control and to direct their labour force to profitable results.

Chaptexr 7 examines the way the two companies have
organized engineer’s work and for what purposes. It also
describes the nature of engineers’s work and working
conditions, such as the work environment, status hierarchy,
supervisory relations, technical autonomy and career
opportunities associated with the nature of engineers’ work in
the wvarious areas of the company.

Chapter 8 focuses specifically on how engineers experience
the internal labour market of their companies, in terms of
professional mobility, career opportunities, promotion, salary
equity, security on the job, and their levels of satisfaction
with their career. It also examines to what extent the two
companies are similar or differ on these issues.

In the light of the theories discussed in Chapter 2,
Chapter 9 examines the authority relations between managers and
engineers; the legitimation of management by engineers; the
degrees of technical authority and professional autonomy
enjoyed by engineers and engineers’ attitude to business

values. Examination is also made of some of the managerial
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strategies adopted by the two companies, to mediate the
predicted conflict between engineers and management .

Chapter 10 examines the place of engineers in the labour
process, according to the way 1t 1is structured into
supervisory and non-supervisory functions. It also analyses the
engineer’s career orientation, and highlights the advantages
and disadvantages the engineers face when moving into a
technical or a managerial career. The extent to which the
labour process 1s strategically organized to make engineers
the controllers of manual labour within the enterprise is also
studied. Finally, it discusses the relationship between the
engineers’ place 1in the labour process, their working
conditions, and class position.

Chapter 11 approaches the case of unionization and class
politics of Brazilian engineers from an analysis which covers
not only their organization and politics nationwide, but also
brings the engineers’ voice to these issues from inside the
social relations of production. It starts with an examination
of the main theories about "while collar wunionism" and
professional associations. The focus then shifts to the
involvement of engineers with the Council of Engineering and
the Engineer’s Union. It then looks at the extent to which
engineers legitimate the role of these institutions to
represent their interests. This chapter also analyses how
organizational constraints, ideological formation, political
positions, and social and educational background, affect
engineers’ attitude towards, and involvement with, their

professional association and trade union, as well as their
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attitudes towards the working class movement, and political
parties.

The final chapter summarises the main findings of the work
situation and class position of Brazilian engineers, and
comments on the limitations of the existing theoretical
approaches to technical labour in capitalist societies. It also
discusses the importance of empirical research starting with
the social relations of production 1n order to better
understand the work situation, and class politics in capitalist

socleties.
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2. THEORIES OF CLASS AND TECHNICAL LABOUR

1. Introduction

The explanation for the work situation and class position
of professional workers is divided broadly between Weberian
and Marxian positions. Thus, the objective of this Chapter is
twofold. Firstly, 1is to review the key arguments of these two
positions and; secondly, 1s to grasp amongst these arguments
those more relevant for the analysis of the work situation and
class position of Brazilian engineers.

Despite 1ts historical relationship with capitalist
development, the issue of technical workers has only received
sustained attention from sociologists 1in the last three
decades. Their rapid expansion 1in the post 2nd World Wwar
period, has been part of a general growth of white-collar
workers. This has been a universal phenomenon of all advanced
and developing societies. The term "technical", embraces
graduates, professionally qualified and specialised manual
workers. It includes groups engaged in development, design and
planning of work, and commodity production. Equally it
involves those engaged 1in maintenance and post production
functions (Smith 1987:2).

The development of professions as a result of the growth
of white-collar employment, appears to have altered the

existing occupational structure of capitalist society, and
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produced many consequences for the sociology of occupations
~and for the theories of class. It has also produced other
consequences for organization theory in terms of how to manage
professionals.

For the purpose of this research, I will concentrate in

the main positions over the debate created by the expansion

in technical 1labour. These are: the “professionalisation
thesis", the "proletarianisation thesis", the "new working
class thesis", the "new middle class thesis" (with its various

schools); and the "orthodox perspective" on technical labour.

2. Professionalisation thesis and the legitimacy of
the capitalist management

The term profession refers to an occupation that typically

requires knowledge and highly specialised abilities, acquired
mainly through courses of a theoretical nature and proved by
exams under the responsibility of Universities and authorized
Institutions. The possession of a professional credential,
gives 1its owner considerable authority over his/her clients
or customers. This professional authority i1s guaranteed by a
professional code of ethics, which regulates the levels of
knowledge, abilities, professional behaviour and professional
status (Gold and Kolb, 1964:542). In Brazil, a professional
1s an 1individual who has a university degree, for example
engineers, and whose profession 1s recognised by its
Professional Association or Professional Council, and by labour
Legislation. The engineering profession 1in Brazil, is

controlled at the national level by CONFEA - Conselho Federal
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de Engenharia, Arquitetura e Agronomia (or Federal Council of
Engineering, Architecture and Agronomy), and at the regional
Qlevel, by the CREAs - Conselhos Regionais de Engenharia,
Arquitetura e Agronomia (or Regional Councils of Engineering,
Architecture and Agronomy), which are the regional branches of
CONFEA. However, with the development of industrial
societies, the meaning of the term profession has been
extended to include occupations that require some scientific
training and knowledge, and a diploma or certificate (usually
based on examinations, though not necessarily of university
standard) , for the exercise of their specific occupational
skill. This group of professions are called ‘minor
professions", or "auxiliary professions" (Gold and Kolb,
1964:542). 1In Brazil, technicians and gqualified workers, with
secondary level education only, are included in the "minor"
or "auxiliary professions" categories.

The term Professionalisation, is seen by Parsons (1968)

as synonymous with rationalisation. For Larson (1977) it means

"the process by which producers of special services seek
to constitute and control a market for their expertise.
Because marketable expertise is a crucial element in the
structuring of modern inequality, professionalisation
appears also as a collective assertion of special social

status and as a collective process of upward
mobility....professionalisation is thus an attempt to
translate one order of scarce resources - special
knowledge and skills - 1into another - social and

economic rewards".
(Larson, 1977 pp.xvi-xvii).
The "professionalisation thesis" is particularly
associated with American writers, who have emphasized the
importance of occupational categories rather than social
classes in stratification theory. In American society, law and
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medicine have achieved enormous power and prestige, and have
become a model for other professions to follow (Hall 1975;
Ritzer 1986; Caplow 1954). The basic argument of the
*professionalisation thesis", is that professional values and
norms differ significantly from those of business enterprises
and bureaucratic organizations. Professionals are
distinguished not only by the complex and codified character
of their knowledge, but also by their exceptional autonomy and
authority in the use of that knowledge. Such autonomy and
authority stem in part, from the public’s trust in
professional claims of commitment to client and public welfare,
and from the public’s confidence in occupational
self-regulation (Cf. Crawford 1989).

These alleged differences 1in professional wvalues and
norms, are said to generate "value conflict" and "role strain®
for professionals who work 1n bureaucratic settings.
Kornhauser (1965), identifies several such conflicts among
scientists in industrial research laboratories, related to the
fact that industrial research 1is shaped and scheduled by
company executives who are not scientists and whose goals are
profits. Furthermore, the reward for faithfully serving the
bureaucracy is promotion to managerial posts, but mobility to
management is of little interest to professionals for whom
success involves broader recognition within their occupation.
Nevertheless, other researchers have shown no conflict between
professional and organizational values. Goldner and Ritti
(1967:491) argue that "engineers generally enter industry with

non-professional goals... are oriented towards entrance into
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positions of power and participation 1in the organization
rather than simply practising their original specialities...
and strongly identify with the organization and its goals".
Noble (1977) also found in his study of the career-patterns
of American engineers, that within fifteen years of graduating
from college, about two thirds of the engineers who graduated
from 1884 to 1924, had become managers. Such mobility into
management represented professional success in the eyes of
engineers. Contrary to the predictions of the
professionalisation thesis, engineers’ notions of

professionalism "embraced corporate positions as the mark of

status within the engineering profession" (Noble, 1977:41).
Torstendahl (1982) also argues that industrial engineers
emerge as both "professional men" and "new bureaucrats'", and

that professionalisation and bureaucratization does not in any
obvious way prevent each other’s development. Perucci and
Gerstl (1969) emphasized the lack of professional community
among engineers, and the relative absence of major conflict
between organizational and professional norms concerning
autonomy .

Theorists of the post-industrial society have also
reinforced the ideology of professionalism and highlighted the
growing technical authority of professionals as
knowledged-based workers for all spheres of society. Their
expertise and professional values are expected to create some
problems for the legitimacy of capitalist management (Bell
1973; Freidson 1973; Galbraith 1967). Based on the

characteristics of American society, Bell (1973) argued that
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within advanced societies, power rests with the possessor of
knowledge rather than with the possessor of capital. Both Bell
and Freidson assume, that wunlike other workers, salaried
professionals maintain exclusive control over their own
knowledge base, and are thus able to resist managerial
attempts to reduce their autonomy because, as masters of this
knowledge, they have power to exclude others from its secrets.

Freidson (1973a:52) argues that in the emerging-post
industrial society, a growing number of production workers are

"knowledge~ Dbased workers whose increasingly abstract skills

require long periods of formal training in specialised
schools. Thus, "such higher vocational education does not
merely insert knowledge into people’s heads, but also
builds.... occupational identities and commitments". The

result 1s the development of "occupational solidarity" among
_the workers practising the same specialised skills. For these
reasons, management 1s unable to fully control the labour
process. Rather, knowledge-based workers and their
occupational associations will increasingly define tasks and
determine who is qualified to perform them, as well as who
will control and evaluate their performance.

Many other writers have also argued about the power of

knowledge-based workers. For Gouldner (1978), professionals are

a ‘"new class" whose knowledge constitutes a kind of cultural
capital, which represents a growing base of power. For
Galbraith (1967), professionals are the core of the ‘'new

technocracy" which is usurping the power from the capitalist

class. Illich (1977) and Stainfels (1979) see professionals
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who work in public sectors, as powerful agents of social

control over the whole of society.

In short, these approaches predict that as technical
knowledge is so important, and professional wvalues and
technical authority so strong, it 1s likely that a crisis of
legitimacy in management takes place, because it will generate
a conflict Dbetween the value systems of technical expertise
and those of private business. Engineers’ commitment to the
rational pursuit of knowledge 1s 1likely to conflict with
employers’ pursuit of profit maximisation. Bureaucratic
authority may be undermined, i1f engineers only accept orders
related to technical exigences rather than to managerial
regquirements. And their desire for autonomy, necessary if the
company 1s to maximise their usefulness, may conflict with the
employers’ requirement of control. Thus, the integration of
technical staff 1into the capitalist firm, 1s much more
complicated than that of clerical and administrative employees
(Cf. Whalley 1986).

In the light of these approaches, I will analyze; a) the
authority relations between managers and Brazilian engineers;
b) the legitimation of management by engineers; c¢) engineers’
attitudes to business values; d) the wvalues of the engineers
and the politics of their professional association; e) the
degree of technical authority and professional autonomy
enjoyed by engineers within the capitalist firm, and; f) the
managerial strategies adopted to mediate the predicted
potential conflict between engineers and management, and to

integrate engineers into the business values.
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3. Proletarianisation Thesis

When we talk about proletarianisation, we are referring
to shifts towards a working class position. Thus before
approaching the issue of proletarianisation, we need first to
define social class. For some sociologists, c¢lass 1is
understood as categories of people occupying common positions
within status hierarchies (Warner 1960; Parson 1970:24). To
others, classes are defined as conflict groups, determined by
their positions within authority or power structures
(Dahrendorf 1959:38; Lenski 1966:95). Within the Weberian
tradition, classes are i1identified as groups of people with
common economic "life chances", determined by market relations
(Weber 1968:927; Giddens 1973; Parkin, 1971:18-23). Within the
Marxist tradition however, classes are defined in terms of
positions within capitalist social relations of production
(Bukharin 1969:276; Lenin 1969:486; Rattansi 1985:644).

Smith and Willmott (1990) have shown that
proletarianisation as constituted by Marx means:

"simply shifts in the character of labour into a

wage-labour form: the transition of a non-wage producer,

such as peasant, slave, indentured labourer or petty
bourgeois, to a wage-labourer. In other words,
proletarianisation describes the dispossession of direct
producers, such as a peasant farmer, from the means of

production and their transformation into wage workers".

(Smith and Willmott 1990:8-9)

However, they argue that the Marxian definition of
proletarianisation has been "unselfconsciously" reconstituted
to include changes "within formal wage-labour position', and
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in particular, "changes in the condition of work and social
position experienced by white-collar workers" (p.16). This new
version of proletarianization is based on:
"deskilling of particular jobs; socio-political
radicalism amongst white-collar workers; changes in the
composition of the class structure, with an expansion of
working class positions; and reducing career

opportunities or trajectories in white-collar jobs".

(Smith and Willmott, 1990:17)

According to this version of proletarianization,
"proletariat" is not the equivalent of wage-labourer, but a
category of labour composed of de-skilled, routine and
supervised functions. From this perspective,

"1f movement towards the conditions assoclated with
this category can be demonstrated through the
de-skilling of workers, then they can be said to be
proletarianised. Conversely, if it can be empirically
demonstrated that the careers opportunities, skills and
political attitudes of non-manual workers remailn
distinct from manual workers, then these groups cannot

be said to have been proletarianised"

(Smith and Willmott 1990:17).

Orthodox Marxist theorists of proletarianisation, have
criticised the exaggerated importance attributed to
professional workers by professionalisation and
post-industrial writers. They themselves argue, that the old
order of self-employment among professionals has been
changing, and professionals are increasingly becoming
employees. Since professional markets are attracting more and
more private capital, salaried employment is increasing. AS
production and marketing are dependent on sophisticated
technology and institutional resources, professional workers

are becoming vulnerable to the process of industrialisation
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in. a way that was experienced by craftsmen in the
nineteenth-century. Thus, lacking the resources to maintain
economic independence, professionals are increasingly becoming
employees in large-scale corporations and state bureaucracies.
As a result they have become subject, like other employees,
to managerial authority and control, and the slow degradation
of their status and rewards. Within this context, professional
autonomy is said to assume only a symbolic meaning, for despite
the freedom of professionals from time clocks and close
supervision, they are nevertheless subject to many of the same

constraints applied to all non-professional workers. For

example, their work has been conceived and enforced by
management according to the rhythm of organizational
procedures and technology, and they are now subject to

administrative approval and evaluation. It 1is also argued,
that in many cases professional workers are subject to close
and direct supervision (Larson 1977; Oppenheimer 1970, 1973;
Aronowitz 1973).

Braverman (1974) by adopting a mixture of the orthodox
view of proletarianisation and the notion of the deskilling
process, has argued that "having become a mass population,
engineering has begun to exhibit, even if faintly, some of the
characteristics of other mass employments: rationalisation and
division of labour, simplification of duties, application of
mechanisation, a downward drift 1in relative pay, some
unemployment, and some unionisation" (1974:243). Derber (1982)
has also adopted the deskilling perspective to argue that,

"like other workers", professional employees "have become
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detail workers, unable to choose their own projects or tasks
and to work at the rhythms and procedures institutionalised
in the job descriptions and standard operating procedures of
the organisation" (p.8). More importantly, professional
workers suffer from "ideological proletarianisation".
Engineers, he argues, have been "deprived of their right to
select and formulate their own research objectives®, and have
experienced "a loss of control over the organisational uses
and application of their technical investigations™
(1983:319-321). Bauer and Cohen (1982) also emphasize the
organisation’s appropriation of technical knowledge and the
"crystallisation" of such know how in manuals of procedure
which specify precisely all areas of work of the firm,
structuring exactly how engineers formulate and resolve the
problems they meet.

This approach of proletarianisation through levels of
deskilling has been strongly criticised. Its basic problem is
related to the assumption that "skill" forms a basis for class
distinction. Braverman himself found difficulty in defining
the term "skill". He also found the distinction between skill
levels to be extremely vague and difficult to draw. Thus, it
raises the question of how should we draw the line between
skilled and de-skilled workers? For example, one could ask
just how de-skilled does one have to be, to be categorised as
working class or proletariat?. The answer to this has not vet
been given (Smith and Willmott 1990; Meiksins 1986).

Despite different starting points, the two previous

approaches to proletarianisation support the view that there
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is a trend towards the proletarianisation of professional
workers within capitalist societies. However, it 1is Ross
(1978) who explains the consequences of the objective
proletarianisation for working-class politics. It is said, that
deskilling and wage-reductions do not make professional
employees members of the proletariat as long as they remain
engaged in unproductive labour, but do make them more disposed
to ally with the working class. Ross argues that for certain
white-collar workers, routinisation of their work isg
associated with the emergence of the collective labourer in
technically advanced sectors, by virtue of which many
engineers and technicians "become productive workers and hence
bona fide members of the working class" (1978:168).

My position in relation to this topic, 1s that what
distinguishes professional workers from a traditional working
class condition is the fact that, despite being both salaried
workers, and subject to the general ©policies of personnel
management, professional workers are given certain status
provisions, different salaries, benefits, and career
opportunites. In Brazil, the majority of professional workers
are engaged 1n supervisory activities from an early stage 1in
their career. Although these differences in conditions can been
seen as artificially constructed as managerial strategies to
deal with organizational professional workers, they are at the
same time one 1indication that people 1n organizations play
different roles, have different functions, responsibilities and
activities, and as such they are given different status and

rewards. The division of work, and the division of power in
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a hierarchy, implies that different managerial strategies
have to be used to deal with different people within the
hierarchy. The consequences of these differences are explored
in this thesis.

My research problem here will be to identify to what
extent the case of Brazilian engineers supports or qguestions
the proletarianisation thesis assumptions about the following
issues: the nature of engineer’s work; their degree of
technical autonomy; the nature of rewards; their dependence on
wages to survive; their degree of submission to managerial
authority and control; and their unionisation and political
alliances with the working c¢lass, 1in response to their

experience as wage-labourers within companies.

4., The New Working Class Thesis

The "new working class" thesis was developed mainly by the
French writers Serge Mallet and Andre Gorz, and 1s related to
the French socio-political events of the 1960s. Paradoxically,
it is in part an extension to the "proletarianisation thesis®
whilst at the same time lending support to the
"professionalisation" and "post-industrial" stand points. The
"professionalisation thesis" argues that professional wvalues
are likely to conflict with business wvalues. Thus, a
professional revolt against the bureaucratic authority and
management pressures, 1s likely to occur within capitalist
firms. Following this view, Mallet (1975) assumes that the

commitment of technical employees to the "higher rationality

43



of science", will create problems for capitalist organisations
and for the legitimacy of management, due to their employment
in companies. Based on this, he predicted the emergence of a
new working class, in which engineers and other technical
staff would ally with the manual workers of the company, to
demand "control over production at all levels", as a reaction
to the contradictions, conflicts and distortions perceived by
them within the capitalist firm due to its search for profits
(p.188)

Similarly, Gorz (1967) argues that technical workers will
increasingly demand control over production for themselves and
manual workers, both as a response to the discovery "that they
"discover that they are wage earners like other workers and
are paid for work which is "good" only to the degree that it
is profitable in the short run" (p.104), and because their
knowledge and abilities are unfulfilled by the narrow
commercialism of profitable production.

For Mallet (1975), the major contradiction experienced by
technical workers 1s that between the Jjob and the
organisation. While the technical job entails autonomy,
involvement and participation in production, the organisation
is bureaucratic and hierarchical, and gives technical workers
little or no autonomy or participation 1in meaningful
decision-making. This powerlessness in the work situation of
technical workers, creates an inconsistency that gives rise
to greater frustration and militancy than commonly found among
traditional manual workers.

The strategic position of technicians in high-tech
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industries, is said to be another major contradiction. Due to
their technical knowledge and central role in production, the
technical staff wunderstand the techniques of manufacturing
well enough to manage it without guidance from managers. Aware
of their technical and political capabilities, the technical
staff perceive management as unnecessary and intolerable
(Crawford, 1989).

Moreover, the legitimacy of capitalist management is put
into question by value conflict. Veblen (1965) argued that the
relationship between engineers and capitalist managers is
inherently conflictual. It is because by "training, capability,
and native bent, the technologists find it easy and convincing
to size up men and things in terms of tangible performance,
without commercial afterthought", and thus "are beginning to
understand that commercial expediency has nothing better to
contribute to the engineer’s work than so much lag, leak, and
friction" (p.74). Following this wview, Gorz (1967:103-104)
argued that the subordination of research, development, and
knowledge diffusion to the capitalist profit-making process,
violates the "higher rationality" and service orientation in
technical work emphasized 1in the education process. Thus, by
virtue of the culture of their technical education, engineers
are anti-capitalist.

Both Mallet and Gorz argue that the essential problem
experienced by the "new working class", 1is organisational
alienation rather than economic exploitation. It is for this
reason that the "new working class" is less concerned than the

"old one" about wages, and much more concerned about control.
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Autogestion - that is workers’ self-management - 1s the
characteristic demand of this ‘'"new working class". The
interest in democratic control, is also manifest in the forms
of anarcho-syndicalism and plant specific unionism
(syndicalism d’enterprise). The class character of this
movement, means changes to capitalist rule both 1in the
political arena and in the workplace (Crawford 1989).

After the general strike of May 1968 in France, Gorz
changed his view about the politics of technical workers. He
argued that "more often than not the rebellion of intellectual
workers is profoundly ambiguous: they zrebel not as
proletarians but against being treated as proletarians. They
struggle not against the capitalist system but to reinstate
the privileges they once enjoyed as members of the
professional middle class" (Gorz 1976:178-80).

Despite 1ts great influence, mainly in France, the "new
working class" approach has been strongly questioned. Mallet
and Gorz are criticised for not presenting a clear indication
of who they call the "new working class", of what they call
"technical labour", and for having a technologically
deterministic view of society (Smith 1990). Contrary to their
predictions of a Dbetter relationship between technical and
manual workers in high- tech settings, powerful educational
and technical barriers between workers have been found (Gallie
1978; Nichols and Beynon 1977; Halle 1984). Others have
questioned whether the group referred to, in any way
constitutes a class (Giddens, 1973).

Despite such limitations this appears to be a helpful
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approach to analyze the case of Brazilian engineers. The
labour movement in Brazil has strengthened since the 1970s,
to the point of the creation of the Workers Party (Partido dos
Trabalhadores) in the 1980s. This has been strongly supported
by professionals and those termed ‘"intellectuals". The
strength of the Workers Party has increased such that it won
forty-eight per cent of the votes in the November 1989 election
to elect the Brazilian President. In many strikes,
professionals have struggled along side the old working class
for common objectives.

With the above issues in mind, I will explore the
following questions developed from the '"new working class®
thesis: have Brazilian engineers led the working class?; Are
they a wvanguard as this ‘"thesis" 1implies?; Do Brazilian
engineers rebel against capitalist control and values?; How do
Brazilian engineers organise in terms of unionisation and

class politics?.

5. The "New Middle Class" Thesis

Weberian and many neo-Marxist writers have argued, that

professional workers occupy a middle class position. However,

they have adopted different perspectives in support of this.

I will briefly summarise these positions below.

5.1 The Weberian Perspective

For Weber, "property" and "lack of property" are the basic
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categories of all «c¢lass situations. Within these two
categories, <classes are differentiated according to the sort
of property that is usable for returns, and according to the
kinds of services which can be offered in the market (Cf.
Snipp, 1985:476). In this sense ‘"capital, specialised

knowledge or skills provide the criteria for drawing the

boundaries between different classes® (CE. Smith 1990:234).
Among workers who do not own capital, classes are also
differentiated along occupational lines (Snipp 1985). Thus,

for Weberian writers, since salaried professional workers
enjoy a different work environment, delegated authority,
autonomy, technical knowledge, different status, market and
economic capacities, they have to be located in classes
different from those of the capitalist and working class.
Nevertheless, these writers have not vyet accorded with a
general class theory of intermediate workers. It is in part,
because they have adopted different units of analysis to
define class position.

Following Weber, Sorokin (1927) 1locates professional
workers between the upper c¢lass of entrepreneurs and the
working <c¢lass, due to their involvement with professional,
technical and managerial aims. Dahrendorf (1959) locates
professional workers as the command c¢lass, because they

exercise authority regardless of whether they are subject to

it themselves. Giddens (1973) identifies professionals as
"middle class" due to their possession of technical/or
 \educationa1 credentials. Parkin (1971) locates professional
workers in the dominant c¢lass due to their educational
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credentials. Collins (1979), using the Marxian concept of
productive labour and the Weberian notion of social closure,
attempts to locate professional workers in the dominant class.
Finally, Goldthorpe (1982) locates professionals and managers
in® a "service class" due to their work situation, which
involves delegated authority, specialised knowledge, autonomy
and discretion, and due to the distinctive level and types of
rewards.

Despite 1its great influence on class analysis in the
United States, Britain and elsewhere, these approaches have
been criticised by Marxists and non-Marxist writers alike.
Smith (1990) has shown how Marx saw the "fundamental weakness
of any model based on market criteria ‘because of the infinite
fragmentation of interest and rank into which the division of
social labour splits labourers as well as capitalist and
landlords’". As Smith (1990) puts it: "Marx went on to say that
lany attempt to relate the i1dentity of revenues and sources
of revenues would imply the existence of an infinity of
classes’'" (p.234).

Smith has also stressed that "the central focus of
Weber’'s analysis concerns the view that capacities or
properties, be they capital, specialised knowledge or skills,
provide the criteria for drawing the boundaries between
different classes" (p.234). For him "while this may appear
more refined than Marx’s attention to ownership and production
relations, Weberians tend to produce a very "fragmentary class
sttructure“, one that does not correspond with the institution

_ of political and economic action within capitalism® (p:234).
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The neo-Weberian Giddens, supporting the same criticism,
argues that "since for Weber, class refers to any aggregate
of individuals who share a common market situation in terms
of goods and capabilities which they possess, and considering
that the range of goods and capabilities possessed by
individuals 1is highly wvariable, it could lead us to the
conclusion that there are as many classes as there are
concrete individuals participating in market relationships®
(1973:78) . Carter (1986:44) argues that "by concentrating on
the differences between marketable skills and the gradation
of ownership, there arises the problem of whether it is
possible to conceptualise class collectivity at all" in a
Weberian way. In fact, Weber himself recognised these

limitations, and to impose some order on his model of class

structure he '"was forced 1into adopting conventional
descriptive rankings of skilled, semi- skilled and
white-collar into his c¢lass analysis" (Smith 1990:234) .

Despite criticism, this is a very helpful model to analyze the
differences Dbetween the work situation of the wvarious

occupational groups, within capitalist organizations.

5.2 The neo-Marxist Perspective

In the Marxian model of class analysis "the ownership and

non-ownership of the means of production provides the axis for

identification of classes, and the form of property constitute

~_the defining element of the relations of production" (Cf.

_Rattansi 1985:644). Basically the capitalist system 1is
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composed of two classes: the capitalist and the working class.

However, Marx noted that at a certain stage in the
development of capitalism, the function of capital was placed
in the hands of a special kind of wage-labourer - the
professional manager (Carter:1985:64). Carter shows that,
according to Marx, these changes had two profound effects on
the two main classes. On the one hand, it altered the
relationhsip of labour to capital, subordinating it through
changes in the division of labour. This process led to the
development of an increasing number of types of labour
including managers, engineers and technologists. "The
capitalist withdrew from the workplace and abandoned
supervision of the productive process, choosing to leave his
previous functions to hired employees" (Carter, 1985:65). As
a result of these changes, Carter shows that:

"the social structure of the factory has become far more

complex. Although it is still analytically possible to

distinguish the function of capital and the function of
labour within the production process, fewer occupations
correspond with one function or the other in a pure way.

An increasing number of people perform Jjobs the

composition of which is made up of part function of

capital, part function of labour (Carter, 1985:65)".

As a consequence of these changes, Carter argues that, "it
is even less credible to view the capitalist class structure
as being composed of two classes defined by a unity of
oppositions - owner /non-owner, labourer /non-labourer,
exploiter/exploited or oppressor/oppressed (1985:65) ",

There now exists a relatively large group of employees in

capitalist societies, who share both sides of the opposition.

This large group of workers, including professionals,
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technicians, managers and bureaucrats, are what Carter
(1985:65), Poulantzas (1975), Carchedi (1977) and Wright

(1985), call the new middle class.

5.2.1 - Poulantzas

For Poulantzas, this class is composed of "agents" who
lack ownership or control over capital, but are implicated by
political or ideological relations in serving capital. The
defining characteristic of this middle class, what he called
a "new petty bourgeoisie", is that paradoxically it can assume
an ambiguous position. On the one hand it exercises control,
and on the other it 1is submissive to capital. Poulantzas
recognises technicians as part of productive labour, but
"excluded from membership of the working class because of their
role as agents of capital in.politically'supervising the labour
process and operating within the ideological apparatus of
mental labour" (Cf. Smith 1990:239).

For Poulantzas, technicians and engineers are not only
"regponsible for the work of management and supervision, " but
they also ‘"control the efficiency of workers and the
achievement of output norms’ (Poulantzas 1975:239-40).
According to Poulantzas’ view, technicians and engineers "are
also indirectly responsible for the process of separating
workers from the conditions of work and subordinating them to
an i1deological class knowledge" (Smith 1990:239).

Poulantzas emphasizes that despite technical workers being

 ,aware or critical of their role in production, they do not
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negate their complicity as agents of capital. Thus, their
consciousness or the content of their work is irrelevant to
their role as agents of capital (Smith 1990). Poulantzas
suggested that contrary to the wview of Mallet and Gorz,
technical workers will not ally with the working class in
defence of a common interest. Instead, this class is likely
to defend the capitalist 1nterest first.

Poulantzas also distinguishes between ‘"mental" and
"manual" labour. Mental labour is concerned with the planning,
organisation and direction of the production process. Manual
labour belongs to the direct producers who are themselves
deprived of the knowledge of mental labour. Consequently, these
processes of separation between mental and manual labour, erect
an "irresistible class barrier in capitalist society". Thus,
Poulantzas recognises the process of social closure, monopoly
and exclusivity between possessors and non-possessors of
technical knowledge, present 1in the Weberian perspective
(Smith 1990:239).

As Smith (1990:239-40) has shown, Poulantzas "makes some
significant advances in our understanding of the political role
of supervision and control, and the elevation of mental over
physical labour under capitalist relations of production'.
Poulantzas’s work has been criticised by Smith for having "too
rigid a delineation between productive "mental" labour and
manual workers, which exhibit marked variations across

national and sectoral boundaries" (p.240). Smith has also

__argued that "British technical workers do not supervise manual

. workers and have historically been closely allied to skilled
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workers through craft socialisation, unlike the situation in
France, which is Poulantzas’s implicit model" (p.240).

Thus, my concern in this thesis, is to see to what extent
Poulantzas’ work finds support in the case of Brazilian
engineers. It is known beforehand that in the majority of
Brazilian enterprises, engineers do supervise other workers;
technical knowledge is a symbol of status and supports a class
barrier as well as being a powerful instrument of domination.
Thus, in the 1light of this approach, I will analyze the work
situation of Brazilian engineers 1in terms of their
relationship with management and with the manual working
class, their place 1in supervisory, intellectual or manual

functions, and their technical autonomy at work.

5.2.2 - Carchedi

For Carchedi, the '"new middle class" is composed of

individuals who perform a mixture of what he calls functions
of surveillance and control of the labour process, and
functions of production of surplus values. These individuals
also lack economic ownership of the means of production and
are dependent on wages to subsist. Where technical workers are
engaged in performing these two functions, they are part of
this new middle class. Carchedi, like Wright (1985), argues
that this contradiction of performing functions of capital and
functions of labour, and consequently of standing between the
bourgeoisie and the proletariat, is what marks the class

position of intermediary technical workers. Carchedi’s
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approach also suggests that with the advent of technological
innovations, "late capitalism" is predisposed to de-qualify
and replace these "middle class skills" in order to shift the
balance between the global function of capital and that of
labour within the "new middle classes". For Carchedi, such a
threat of proletarianisation through the de-skilling process
engendered by technology, 1s the inner logic of advanced
capitalism.

The main limitation of Carchedi’s approach, is said to be
its assumption that class relations can be determined simply
through the place people occupy within the technical
division of labour. This does not consider that people in
similar occupations may have divergent forms of association
with other workers and managers, and different forms of
socialisation and culture, which cannot be read simply though
functional classification (Cf. Smith 1990). Thus, my concern
here 1s to see to what extent Carchedi’s approach finds
support, 1f at all, in the case of Brazilian engineers, in
terms of their place in supervisory, intellectual or manual
labour, their autonomy at work and trends towards

skilling/deskilling.

5.2.3 - Wright

Finally, by combining Weberian and Marxian conceptions
of class, Wright (1985), places professionals and managers in
_a contradictory position between the capitalist and the

 working class. This 1s due, Wright argues, to their
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educational credentials and access to organisational
knowledge, which enables them to control the conditions for
the coordination of labour.

The concept of "contradictory class location" has been
developed since its first version published in 1976, passing
to a more elaborate "class map" 1in 1978, and the more
substantial (re) conceptualisation in 1985 (Wright, 1976, 1978,
1985) .

The focus of attention of Wright has been how to transform
the ideological category of the middle class, into a scientific
concept (1985:26). This seems to have led Wright to a
continuous process of reformulation of his model of class
analysis. Thus, for the purpose of this thesis, I will
concentrate on his latest model of class analysis presented in
Classes (1985).

Wright agrees with Marx that, at the level of the pure
capitalist mode of production, the capitalist and workers
represent the only c¢lass positions. However, with the
capitalist development the group referred to by Poulantzas as
the new petty bourgeoisie, for example, should not be forced
into one of the two main classes because its members enter in
contradictory relations within class relations. As he argued:

"Instead of regarding all positions as located uniquely

within particular classes and thus as having a coherent

class character in their own right, we should see some
positions as possibly having a multiple class character;
they may be in more than one class simultaneously. The

class nature of such positions is a derivative one, based
as it is on the fundamental classes to which they are

attached. Such positions are what I Thave termed
"contradictory locations within class relations (Wright,
1985:43)".

Wright'’'s conceptualisation of contradictory locations
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presented in Classes (1985), was a response to the criticisms
to his earlier model of class analysis. For Wright the main
conceptual problem in the concept of contradictory class
relations, was the displacement of the concept of exploitation
by the concept of domination in the concept of class. As he

argued:

"Managers, for example, were basically defined as a
contradictory location because they were simultaneously
dominators an dominated. Relations of domination were
also decisive in defining the class character of "semi-
autonomous employees" - locations which, I argued, were
simultaneously petty-bourgeois and proletarian by virtue
of their self-direction within the labour process since
"autonomy" defines a condition with respect to
domination. This same tendency to substitute domination
for exploitation at the core of the concept of class is
found 1in most other neo-Marxist conceptualisation of
class structure (1985:56)".

In order to transform the concept of domination (the basis
for the concept of contradictory class location) into a model
of class analysis based on the concept of exploitation, Wright
adopted the methodology of the work of John Roemer [1], which
offers alternative strategies to analyzing exploitation
relations. As Wright put it:

The central message of both of Roemer’s strategies for
analyzing exploitation 1is that the material basis of
exploitation lies in inequalities in the distribution of
productive assets, usually referred to as property
relations. The asset-exploitation nexus depends in each
case upon the capacity of asset-holders to deprive others
of equal access to that asset, whether it be alienable or
inalienable. On the one hand, inequalities of assets are
sufficient to account for transfers of surplus labour; on
the other hand, different forms of asset inequality
specify different systems of exploitation. Classes are
then defined as positions within the social relations of
production derived from the property relations which
determine the patterns exploitation (1985:71-7)".

Following Roemer’s methodology, Wright (1985) defined
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class in terms of qualitatively distinct asset ownership and
according to three-dimensions of asset exploitation relations:
exploitation based on the ownership of capital assets,
exploitation based on organisation assets, and on
credential/skills (1985:148).

The exploitation relations based on the ownership of
capital assets (or on the ownership of the means of production)
generates two principal classes: capitalists and workers.
However, workers are grouped into various positions, defined
according to their possession of organization and skill
assets. Organisation assets means the control over co-
ordination and integration of the division of 1labour.
Differences in the possession of organization assets generates
three positions: (1) managers which are directly involved in
making policy decisions within the work place and which have
effective authority over subordinates; (2) supervisors,
positions which have effective authority over subordinates, but
are not involved in organisational decision-making; (3) non-
managers, positions without any organisation assets within
production (1985:153).

The possession of credential/skill assets gives rise to
three categories: (1) experts: this category includes all
professionals, technicians and managers (by occupational title,
not by the criteria used to define the organisational asset
specified above) with college degrees; (2) Skilled employees:
including (a) school teachers and craftworkers; (b) managers
f\and technicians with less than college degrees; (c)

salespersons or clericals with college-degrees and whose jobs
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have real autonomy; 3) Non-skilled employees: including (a)
clerical and salespersons not satisfying the credential or
autonomy criterion for skilled employees; (b) non-craft manual
occupations and service occupations (1985:153).

Within this model of contradictory locations,
professionals are part of a "new middle class", which comprises
people who lack assets in capital, are exploited by capital but
at the same time are skill-exploiters (Wright, 1985:87)

In short, the group referred to by Wright (1985) as
occupying contradictory locations within exploitation relations
includes: expert-managers, expert-supervisors, expert non-
managers, semi-credentialed managers, semi-credentialed-
supervisors, semi-credentialed workers, uncredentialed
managers, and uncredentialled supervisors.

According to Wright, such positions could also be
characterised as ‘'contradictory locations", due to their
contradictory interests in the struggle between labour and
capital:

"Such positions could be characterised as "contradictory

locations", for they will typically hold contradictory

interests with respect to the primary forms of class
struggle in capitalist society, the struggle between
labour and capital". On the one hand, they are like
workers in being excluded from ownership of the means of
production; on the other, they have interests opposed to
workers because of their effective control of
organisation and skill assets. Within the struggles of
capitalism, therefore, these 'new" middle classes do
constitute contradictory locations, or more precisely,
contradictory locations within exploitation relations
(1985:87)".
Despite Wright’s contribution to the problem of class

_analysis, his work has also been subject to criticism and

_ problems. Wright himself has recognised that the link of
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skill/credential asset to the concept of class has not been
theorised satisfactorily. For him, experts may have distinct
interests from non-experts, but they are not clearly
constituted as a class in relation to non-experts (1985:93-8) .

Marshall et al. (1988), who collaborated in the
international project coordinated by Wright, say that they are
not convinced, a priori, of the superiority of the revised
framework to the original schema (p.39). The main criticism
revolves around the claim that when Marxists recognise the
importance of class formation they are identified as neo-
Weberian. As they argued:

"It is not class structure alone which determine people

interests, nor 1s it the only factor affecting class

formation. To recognise this is, of course, to strip

Wright’s account of its distinctively Marxist tenor which

is presumably why Wright does not pursue the point

further (1988:45)".

However, the criticism raised by Marshall et al. that
Wright has tried to obscure the distinction between neo-
Weberian and neo-Marxists can also be questioned. Wright
himself admits that parallels can be drawn between some of the
elements in his concept of class structure and those found in
the Weberian tradition (1988:16). Therefore, similarities
between Marxian and Weberian approaches is a common fact. The
Weberian analysis of the "middle classes" carried out by
Lockwood (1958), on clerical workers, derived the fundamental
notions of market situation and work situation from Marxist
theory. As Lockwood himself assumed:

"Market situation and work situation comprise what Marx

essentially understood as class position; status

situation derives from another branch of social
stratification theory (1958:15-16)".
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Despite this, Marshall at al. (1978:45) keep their
restrictions to the claim that Wright’s definition of class
places constitutes a consistent starting point for the analysis
of the various dimensions of "class" in capitalist societies.

However, it is important to highlight here that most of
this criticism 1is rooted in the fact that, a clear demarcation
between Marxist and Weberian analysis of the "middle classes®
has not yet been made. As Abercrombie and Urry (1985) have
argued, the relationship between Marxist and Weberian theories
of class 1s much more complex than it is presented, and any
satisfactory theory of class has to solve theoretical problems
that are common in both approaches.

In fact, these difficulties can be perceived even in the
work of neo-orthodox Marxists on technical labour (Meiksins,
1982, 1986,1990; Smith, 1987, 1990; Smith and Willmott, 1991),
who are also critics of new middle class theory. Thus, before
assuming Wright’'s work is relevant to analyze the "new middle
class" 1in Brazil, 1t 1s necessary to present the main

contributions and limitations of the new-orthodox perspective.

6. The New-Orthodoxy and Its Criticism of the "New Middle
Class®

The new middle class theories have been criticised by neo-
orthodox Marxist theorists of technical labour (Cottrell, 1984;
Smith 1987; 1990; Smith and Willmott, 1991) and especially by
Meiksins (1986), to whom "there is no middle-class between the
 Eapitalist and the working class, but rather a small ruling

class and a large heterogenous working class within which
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certain positions are "ambiguous" because they permit the
occupants to enter the capitalist class" (Carter, 1993:16).

The basic argument is that the professional’s position as
wage-labour, the lack of economic ownership of the means of
production and need to rent their labour power to capitalists
in order to survive, indicates their class location as working
class (Smith 1990; Smith and Willmott, 1991; Meiksins 1987,
1990) .

The above argument is rooted in three aspects involving
technical labour in capitalist societies: (1) the historical
usefulness of technical labour to capital; (2) the extraction
of surplus-labour from technical labour by capital; and (3) the
integration and control of technical workers in capitalist
enterprises.

In relation to the first point, the rise of engineering
has been seen as closely associated with the development of
industrial capitalism, and the increasing number of engineers
employed in enterprises has consequently been associated with
their utility to capital. The growth of corporate research and
development laboratories has also helped to expand engineering
employment. Thus, like other workers, engineers are employvees
of enterprises of various sizes and types. Most of them are
involved not only in research and development, but also in
administrative, supervisory and coordinating work. During
their daily work they find themselves situated between the
managerial group at the top of the industrial corporation and
_the factory floor below, and within the c¢lassical terrain of

class conflict characteristic of all capitalist society

62



(Meiksins 1982; Smith 1990; Whalley 1986) .

The second point - the extraction of surplus labour from
technical labour by capital - is explained by the organisation
of the capitalist labour process. Meiksins (1982) argues that,
the basic model of the relationship established between labour
and capital within this process of exploitation, is what
structures the development of capitalist society. What
distinguishes the capitalist mode of exploitation from other
systems, is that the direct producer is formally free, ie,
he/she does not belong to the capitalist as wunder slavery.
Because the wage labourer does not possess the means of
production and needs to sell his/her labour power to the
capitalist in order to survive, the capitalist can dispose of
his/her labour power and the means of production as the
capitalist desires (Meiksins 1982).

Basing his work on that of Braverman (1974), Meiksins
argues that the expansion of the detailed division of labour
in industry, has led to a progressive separation between
"conception" and "execution". This separation gave rise to
various kinds of white collar-workers (including engineers),
necessary to coordinate the separate elements of the production
process. However, much of the work being performed by
contemporary engineers, corresponds to the conceptual work of
which the direct producers have been deprived. Thus, for
Meiksins (1982), engineering as a distinct occupation is a
result of changes in the structure of the labour process.

Therefore, within capitalist enterprises, engineers

are involved not only in technical functions but also in
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functions of coordination, supervision and, in some cases, in
strategic functions. For Meiksins (1982), at the same time in
which engineers are performing the activities of quality
control, testing, inspection, design, system analysis and the
like, they are also helping to coordinate the labour of the
workers on the shop floor, and suggest that the function of
coordination is inherent to the engineer’'s work.

Meiksins (1982) has also criticised Carchedi (1977), on
the ground that he has falsely characterized the antithesis
between coordination and supervision, to later argue that these
functions have become collective in contemporary capitalism.

Meiksins assumes that according to Marx (1973), the
function of coordination and supervision have different
characteristics, but they are fused in capitalism. The function
of coordination 1is necessary to any labour process, be it
capitalist or not, while the function of supervision is made
necessary only because of the antagonistic nature of any class
system of production. Meiksins quotes Marx to makes this
distinction and to show how they are fused. In the words of
Marx:

"All combined labour on a large scale requires, more or

less, a directing authority, 1in order to secure the

harmonious working of the individual activities, and to
perform the general functions that have their origin in
the action of the combined organism, as distinct from its
separate organs. ... The work of directing,
superintending, and adjusting becomes one function of
capital, from the moment that the labour process under
the control of capital, becomes co-operative. Once a

function of capital it acguires special

characteristics. .. The control exercised by the
capitalist 1is not only a special function, due to the
nature of the social labour process, but it is, at the
same time, a function of the exploitation of a social

labour-process, and 1s consequently rooted in the
unavoidable antagonism between the exploiter and the
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living and labouring raw material he exploits" (Marx

1973, I, pp.330-31, Cf. Meiksins 1982:128)

Thus, Meiksins (1982) says that "Marx would regard
overseers (supervisors) as part of productive labour, despite
the fact that much of the work they do is made necessary only
by the antagonistic nature of production relations®
(p.128-129) . |

Meiksins has also criticised Braverman'’s (1974) view that
the function of conception has been concentrated in the hands
of management, which delegates it to a group of specialised
'workers, and that engineers and blue-collar workers have
nothing in common prior to the rationalisation of engineering
work. According to Meiksins (1982), by delegating the functions
of conception to a staff of white-collar employees, the
capitalist has already created a new category of highly
skilled detail workers. For Meiksins, engineers are only
specialised participants in the labour process, concerned with
various aspects of the labour of design, coordination and
supervision. As participants in the labour process, engineers
are similar to subordinate employees in the fundamental sense
that they sell their labour power to their employers in order
to survive. He also stresses that this is a convincing reason
why engineers are also supervised.

Meiksins recognises that engineers exercise certain
authority over blue-collar workers, and that many of them do
supervise and coordinate the labour process. Similarly, he
_supports Braverman’s view that the labour of conception tends

to dominate the labour of execution within the capitalist
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system. However, this kind of authority does not alter the
fact that engineers are employees and participants in the
collective labour process. Engineers, like other workers, can
be discharged of their function (be it technical or of
coordination or supervision), and be dismissed any time that
the company finds them unnecessary.

The last point refers to the work situation of engineers

under managerial control. It is argued that capitalists have

long perceived that technical experts possess knowledge
essential to technological development and that the
development of new products and production methods are

increasingly critical to the success of all kinds of
enterprises. However, to get profitable results from technical
labour without losing the control of the company, has not been
as easy as 1in relation to the less skilled workforce. To deal
with this dilemma, corporate management has developed
sophisticated strategies to deal with its technical staff
(Smith 1990; Whalley 1986; Whalley and Crawford 1984) .
Corporate management has used strategies of exposing
technical workers to pressures of production or to the forces
of the market in order to internalise the company’s values and
to make labour power more profitable. Companies have also
contracted out engineering consultant services to facilitate
the indirect control of the technical labour force by reducing
dependency upon it. The application of these strategies has led
to a greater subordination of the technical labour force to the
ofaims of capital, in the same way that it has happened with the

&fraditional working class (Smith at al. 1990; Smith 1990,
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Whalley 1986).

Based on the above characteristics of the work situation
of technical labour in capitalist organizations, the orthodox
perspective argues that, all engineers who do not own their
own means of production and are obliged to sell their
labour-power to capitalist employers in order to survive are
wage-labourers in relation to their employers. They are in a
similar position to blue-collar and clerical workers (Meiksins
1982; Smith 1990). For Meiksins (1982), engineers in fact
differ from subordinate wage-labourers in that they exercise
a kind of authority within the enterprise, but this does not
necessarily disqualify them as wage-labourers, or as members
of the working class.

Despite the above approach being an attempt to modernise
orthodox Marxism, Carter (1993), has shown 1ts main
limitations. The main criticism is addressed to the work of
Meiksins and Smith involving engineers in capitalist societies.
To start with, Carter (1993) argues that in Meiksins’ approach
the social relations of production are reduced to ownership and
non-ownership of the means of production, giving no account of
the internal relations within the production process (p.13).
Although Meiksins acknowledges the relations of authority
exercised by engineers over other workers, these relations are
dismissed as irrelevant in determining features of class. Thus,
in Meiksins’ approach the functions of supervision and control
of the engineers comprises merely differentiated tasks within
Ya common labour process.

However, Meiksins (1990) seems to be moving from orthodoxy
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to the '"new middle class® approach. He has recognised that
although engineers are wage labourers their position in the
labour process 1s ambiguous (1990:4). Meiksins sees this
ambiguity as stemming from the fact that although engineers are
employees, the nature of their work places them in conflict
with subordinate workers. This ambiguity is also reflected in
their self-definitions. In the United States, Meiksins argues,
engineers have refused both to equate themselves with organized
labour, and accept the view that their interests and the
interests of business are the same. In my view, this 1s one
indication that engineers are trying to develop their identity
as professionals and possibly as a "new" class, or rather, a
typically "new middle class"”. Tn fact, these tendencies led
Meiksins to suggest that such employees would be better
conceived as a new middle class.

As Carter has shown, in contrast to earlier work, Meiksins
(1990) pays considerable attention to the work of Carchedi, in
which the work of coordination is considered (also by Marx
before him) to be part of the 1labour process, while
surveillance is part of the global function of capital.
Meiksins then notes Carchedi’s insistence on the distinction
between the work of coordination carried out by some managers
and the work of surveillance. However, Carter (1992:15) argues
that, although Meiksins (1990) observes that not all engineers
carry out work of surveillance, a point widely accepted, he
gives no account of the work of engineers in any particular
work location.

For Carter (1993:15), Carchedi and Marx have never
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confused the concepts of coordination and control of the labour
process. On the contrary, it is Meiksins who has misunderstood
the concept of coordination and control, not Carchedi and Marx.
According to Carter (1993:15), by using a concept of imperative
coordination, Meiksins conflates coordination and control. By
doing so, Meiksins is led to consider that the function of
control is part of the labour process. This led Carter to raise
the question of whether senior managers controlling the
production process are also workers. Meiksins does not answer
this question. Instead, Meiksins is said to have changed the
focus of analysis to argue that "all kind of mental labour, be
it supervisory or not, is pitted against other kinds of labour
through the creation of a hierarchical labour process which
obscures 1ts collective character" (Carter, 1993:15-16). This
leads Meiksins to conclude that the contradiction between
collective character and hierarchical organisation of this
labour process is the key source of ambiguity (Ibid,1993:16).
The c¢riticism to Smith’s work 1s similar to that of
Meiksins’. However, while Meiksins seems to be moving from
orthodoxy to the new middle class theory, Smith is moving in
the reverse direction. Carter shows that, in his earlier work,
Smith adopts the new class theories of Poulantzas and Carchedi,
when he says that: "I support Poulantzas 1in regarding
management as a function that produces and reproduces
capitalist relations of exploitation and not, as some orthodox

Marxists claim, a neutral or collective labour process" (Smith,

ff\l987:53). He also adopts Carchedi’s approach when he argues

 that: "It is important to understand the separate functions of
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labour and capital and to evaluate social work roles against
there criteria for purposes of understanding basic class
relations" (1987:60).

Secondly, Carter argues that "given his willingness to
incorporate very different theoretical perspectives, it is hard
to: discern here a model or perspective on class which 1is
articulated and consistent" (Carter, 1993:17). Therefore,
Carter shows that Smith (1987:68-9) states that where access
to: particular technical jobs 1is closed "we see a gJgreater
emphasis on the superiority of "mental" labour, authority based
on: technical competence and isolation and subordination of
manual workers to these positions. Qualified engineers are in
such a position over manual and other technical workers. As
such they tend to be closer to management, or the new middle
class, and removed from working class technicians" (Smith
1987:68-9; guoted in Carter 1993:17). In short, Carter argues
that in Smith’s analysis "the majority of technical workers are
working class and there is a clearly identified new middle
class based upon the performance of control on behalf of
capital" (1993:17).

Thirdly, Smith’s use of credentialism as a criterion for
class membership, i1s seen by Carter as closer to Weberian
theories of social closure, specially to Parkin (1979). Most
importantly, Carter argues, 1is that his analysis suggests that
even when engaged 1in productive work, employees with such
credentials are new middle class (Carter, 1993:17).

Fourthly, like Meiksins, Smith 1is said to  have

VKmisunderstood Marx’s and Carchedi’s theories, as he conflates
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~f2the concepts of coordination (which is part of the labour
process) and control on behalf of capital. This enables Smith
to perceive the importance of class relations within
production, as criteria to define class (Carter, 1993:18-98).

For Carter, the greatest problem with both Meiksins’ and
Smiths’ approaches, 1s the fact that they misunderstood the
distinction, developed by Carchedi and Marx before him, between
control and coordination of the labour process as respective
functions of capital and labour. For Carter, in their work
"there 1s a refusal to acknowledge that work is coercively
controlled and that those coercing on behalf of capital are not
themselves engaged in a labour process" (1993:20). Thus, "their
emphasis insists that to be employed as wage labour is to be
exploited, regardless of the function performed" (p.20). As a
result, it is easy for both Meiksins and Smith, to claim that
all salaried workers are exploited, and as such they are
working class.

Thus, we can conclude that, in capitalist firms, managers
and supervisors are the representatives of the functioning
capitalist, to whom the latter has delegated its functions.
Although they lack ownership of capital, they work on behalf
of capital. They play the role of the representative of capital
in the process of enforcing the extraction of surplus-value at
the point of production, and are not merely a participant in
the collective labour process. Hence, they cannot be regarded
as "working class" although they are salaried professionals.
_ As shown by Marx (1981:512), only in the case of the

focooperative factory are they 1likely to play the role of
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-¢ﬁparticipant in the collective labour process only.

7. Conclusion

To be consistent with the Marxist perspective, we have to
admit that the condition of the wage-labourer alone is not
enough to justify that those intermediary positions between
labour and capital, which are both involved in the collective
labour process and 1in enforcing the production of surplus-

labour (Managers, supervisors and many technical professionals

involved in technically supervising other workers), are part
of 'the working class, or part of the capitalist class. Their
employment by capital implies that they play an ambiguous role
1in the labour process. They are part of the collective worker,
as productive labour -, and representative of capital - as
controllers and exploiters of the labour of others.

The orthodox perspective (Meiksins, Smith and Willmott)
is consistent in its argument that, technical workers, such as
engineers, may enjoy different work conditions and possess a
degree of delegated authority within the capitalist labour
process, in general, but that these conditions are
artificially constructed in order to enable capitalist
management to supervise these workers and to ensure that they
exercise their critical functions in the benefits of capital.

The point raised by Meiksins, Smith and Willmott that,
like other workers, professionals and managers are salaried
i&workers, is also a reality. However, the general framework

WWpresented so far shows that the professionals’ wage-labour
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condition alone is not enough to say that they are working
class. As participants in the collective labour process, they
really have one foot in the working class, but while agents of
control and extraction of surplus value (or surplus labour) of
others, they have the other foot in the dominant class. As
Carchedi and Wright have argued, these double roles which they
play place them in a very ambiguous position between labour and
capital. As they perform a delegated function previously
performed by the functioning capitalists, they are expected to
defend the capitalists’ interest in the first place. This seems
to be one reason why even though professionals and managers are
wage labour, and as such are also subject to exploitation in
their function of collective labour, they have to avoid the
working class behaviour (to be a union member, for example),
if they want to keep their job. As Marx, referring to the work
of functioning capitalist and their representatives (managers),
stated:

"Masters are labourers as well as their journeymen. In

this character their interests 1is precisely the same as

that of their men. But they are also either capitalists
or agents of the capitalists, and in this respect their
interests i1s decidedly opposed to the interests of the

workmen (Quoted in Carter, 1985:63).

As Carter (1993) has argued, "under a socialist mode of
production, there would be discussion about the methods,
delegation, coordination and collective control. Everybody at
the workplace would be part of socially necessary collective

labour" (p.25). However, under a capitalist mode of production,

"the lines between coordination as part of a collective labour

 process and control on behalf of capital, between labour and
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~_non-labour, are fluid" (Ibid, p.25). These issues are related

not only with class struggle, but also with the forming and
reforming of classes. This suggests that, if classes are to be
  defined according to exploitation relations, those who are
exploiters (capitalists), and those whom the capitalist
delegates its functions, cannot be placed 1n the same class
:place as those who are exploited.

The point raised by Carter also suggests that these
occupational groups represent the seeds for the formation of

new: classes. Taken from this point of wview, the work of

’iN,Meiksins, Smith and Willmott, cannot be adopted if we are

interested in understanding the processes of how new classes
can be formed, reformed or merged, or rather how a new middle
class can arise from these social processes.

To be consistent with the theoretical framework presented
so far to the analysis of the work situation and class position
of professional workers in capitalist socileties, the
theoretical models developed by Poulantzas, Carchedi and
Wright, seem to be more flexible in understanding these
processes. Their argument that the expanding category of
professional workers who appeared with the development of the
capitalist production process cannot be forced into being
included within the two main classes - the capitalist and the
working class -, but that they could be accommodated within a
contradictory location, or more properly, within a new middle
class, seems to present a wider perspective which can capture
\ghe social transformation which has been occurring in Brazil

as a developing capitalist society.
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__are engineers produced, used and reproduced in developing

capitalist society?; 2) How does the capitalist firm manage

professionals?; 3) What are the consequences of these two

forces for the work situation and class position of Brazilian
engineers.

Although I will be basing most of my analysis of the class
position of Brazilian engineers on the work of Poulantzas,
Carchedi and Wright, I also intend to integrate my fieldwork
in ways which accord with the different preoccupations of the
diverse approaches to the c¢lass position of engineers in

capitalist societies.
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3. BRAZIL’S DEVELOPMENT AND TECHNICAL WORKERS

1. Introduction

In this chapter I take the wview that capitalist
development is not the same as industrial development, but
industrial development 1is a precondition for successful
economic growth. As Brazil is a developling capitalist society
we can expect that industrialisation plays a fundamental role
in its economic, political and social transformation. This is
the main reason why the issue of industrialisation has to be
investigated.

This chapter aims to provide both a background to the
discussion of the work situation of engineers in Brazilian
industry and also to examine some assertions that have been
made about a "middle class" position for engineers in
capitalist societies. It starts with an examination of the
current approaches towards capitalist development in the Third
World, and then focuses on an account of industrialisation in
Brazil and the impact this has had upon employment. Special
emphasis is given to the issue of the employment of engineers
in Brazilian 1industry. This will also include an account of
the 1interrelationship between class interests, alliances and
industrial development. By showing that engineers form a very
significant segment of technical workers 1in Brazilian
industry, the chapter concludes by highlighting the importance

of studying their case.
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2. Theories of Third World Development

'Development’ in the broadest sense, is assumed to improve
the "quality of life". Better quality of life implies not only
higher income but also better education, higher standards of
health and nutrition, less poverty, a cleaner environment, more
equality of opportunity, greater individual freedom, and richer
cultural life [1].

When most developing countries achieved independence,
their primary goals were the rapid structural transformation
of backward agrarian economies 1nto modern industrial
economies, so that the guality of people’s lives could be
improved. The strategies to achieve this end were various. The
dominant paradigm focused on four main aspects of development:
capital formation, transference of resources from agriculture
to industry, trade policies, and market intervention (World
Bank, 1991:33).

It was i1nitially thought that the lack of physical
capital, especially infrastructure, was the critical constraint
on development. Thus, domestic capital formation was the
primary concern. The central problem of development was how to
increase voluntary saving to an acceptable level of about 15
per cent of the national income, 1in order to invest it in
industrial expansion (Lewis, 1954, 1955, Nursky, 1952).

However, promoting industry meant the neglect of the
agricultural sector. Nonetheless, two aspects seemed to justify
transferring resources, directly or indirectly, from the

7agricultural sector to industry. One was that the supply of
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17Eunemployed.or underemployed agricultural workers was abundant.
;The other was that the loss of agricultural output caused by
taxing the sector, would be small. It was believed that if the
surplus workers were withdrawn from agriculture and absorbed
into industry, farm output would not suffer, and that
industrial output would increase the community’s income. Thus,
according to Mandelboum (1945), the industrialization of
densely populated backward countries rests upon this
assumption.

It was also first believed, that trade had only a small
and possibly detrimental effect on development. However, this
assumption was later rejected because it was found that, in
fact, the terms of trade, for primary commodities, between
developed and developing countries had been working against the
latter since about 1870 (Prebish, 1959; Singer 1949). This view
was supported by others, who also stressed the difficulties of
financing import needs by means of exports due to the gap in
these relations (Chenery and Bruno 1962; Little 1982; Bacha
1984) .

These findings led to the development of the "Dependency
Theory", by ECLA’'s (United Nations Economic Commission for
Latin America) economists, in which Raul Prebish was one of the
most influential. ECLA’s economists operated with a
centre/periphery model of the relationship between the
metropolis and the "Third World", and argued that there was a
direct link between changes in the industrialized countries of
the centre and the underdeveloped countries of the periphery.

fﬁbr them, Latin America had taken on the role of supplier of
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kg;raw materials and foodstuffs for the industrial nations, and
had, in return, imported manufactured products in the period
from the late nineteenth century until the middle of the
twentieth century. Moreover, the terms of trade had been moving
against the Latin American nations since about 1870s
(Roxborough, 1979;27-8).

ECLA observed that whenever this pattern of
outward-oriented development was interrupted by war or world
economic depression, there was a spurt of industrial
development in Latin America. Thus, it argued that the only
realistic policy for Latin American countries was to adopt a
deliberate policy of fostering import-substitution
industrialisation, and hence turn away from a policy of
development towards the outside in favour of a policy of
development towards the 1inside (Roxborough, 1979:29). The
prescription for all Third World countries, was that certain
structural obstacles to the expansion of the domestic market

had to be removed.

These obstacles were identified, "at the political
level", as the domination by a reactionary upper-class, and
at the "economic level", as the perpetuation of an obsolete

landholding system oriented to a pattern of development towards
the outside, which was a brake on development oriented towards
the expansion of the domestic market (Roxborough 1979:31).
ECLA's economists also predicted that state intervention
in the economy would foster the creation of new industrial
 §nterprises, and the industrial bourgeoisie and/or the urban

iﬁiddle classes would take over state power from the landed
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__ oligarchy. The industrial working class would benefit from

increased employment, and the policy of maximizing consumer

demand by redistributing income, would ensure that they would

 ‘benefit in real terms from economic growth. In summary, the

model proposed by ECLA called for a broad alliance of all
social classes, but under the leadership of the progressive
sector of the bourgeoisie (Roxborough, 1979:30).

Despite their influence, these approaches have led to
different and contradictory results from country to country.
Discriminatory taxes on agriculture have almost always turned
out to be taxes on growth. Economic isolation, due to trade
barriers, has proved to be costly, retarding competition and
interfering with prices, and has wvery often proved
counterproductive [3].

However, investment 1in people 1s seen as the firmest
- foundation for lasting development (Schultz 1961; Becker 1964).
It 1is assumed that the growth of output, results from the
growth of capital and labour, and changes in productivity of
those inputs. Thus, the key to explaining the differences in
the growth of output from country to country is the growth of
productivity [4].

Productivity, 1n turn, 1s assumed to be driven by
technological progress, which 1s 1in turn influenced by
history, culture, education, institutions, and policies for
openness 1in developing and industrial countries. Moreover,
technology is diffused through investment 1in physical and
human capital and through trade [5]. Research by the World Bank

hows that "increasing the average amount of education of the
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-abour force by one year raises GDP by 9 per cent" (World Bank,
1991:43). This holds for the first three vears of education.
[hus, three years of education as compared with none raises GDP
‘ 5y 27 per cent. The return to an additional year of schooling

then diminishes to about 4 per cent a year. This therefore
. means a total of 12 per cent for the next three vyears of
‘education (Ibid p.43). It is now recognized that the economic
lsuccess of East Asian countries after the Second World War, and
the Scandinavian countries, since 1870, 1is largely explained

by their investment in human capital and their policies

promoting outward orientation and competition (Ibid,pp.32-43).

Latin American countries have had a different experience.
Among the various explanations for the development of the Third
World, the ECLA’s model was the most influential, from after
the World War II until the mid-1960s. Brazil, in the period
up to 1964, provided a typical example of the import-
substitution industrialization (ISI) policies, but by the early
1960s 1ts economy was experiencing a very serious crisis. Most
\%;attempts at industrialisation via the substitution of imports
led to increasing balance of payments problems, increased
foreign penetration of the economy, increasing unemployment,
a widening rather than a narrowing of income differentials,
greater vulnerability of the economy to cyclical movements,
a continuing dependency on the export of a limited range of
raw materials or agricultural products, and a limited and
fiﬁctuating industrial growth. Above all, it was noted that the

mass of the population was not benefiting from economic

\g£0wth. Thus, the conflict of interests involving the
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_ "mobilised masses", on the one hand, and the economic sectors,
on the other, exacerbated the crisis and led to the military
coup of March 1964 (Roxborough, 1979:35; Berstein, 1982; Ellis,
bz1969, Furtado, 1965).

Once in power the military government took the measures
- which projected Brazil on a very different road of
development, which was later called the "Brazilian model".
Before 1967, <classic stabilization measures (tight budget
controls) were applied to bring down inflation. In 1967 a new
tariff law reduced protection to domestic manufacturing from
. 58.0 to 30.0 per cent. In 1968, it also established a fixed
exchange rate system attached to the US dollar. These policies
produced a surge 1in export volume of more than 10.0 per cent
a year between 1964 and 1980, and an annual rate of growth of
9.4-per cent. Thus, for almost three decades (between 1960 and
1987) Brazil’s average growth rate was 6.6 per cent a year, one
of the most impressive for the period (World Bank, 1991:38).
As a result of this development Brazil is now ranked as the

eighth largest economy in the world.

3. Industrialization and the Growth of Technical Labour
in the Post-War Period

Industrialization in Brazil started in the late 19th
century, but until the period immediately after the 2nd World
Wéf, it was made without any conscious planning by the state
at all. Industrial growth was an almost automatic response to
'égternal difficulties, caused by the Great Depression and the

_trade restrictions resulting from the Second World War. Only
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with the government of Juscelino Kubitscheck (1955-1961), and
after 1964, was industrialization in Brazil subject to more
careful planning (Humphrey, 1987).

The JK Government (1956-1961) focused on the development
of the sectors of infra-structure and on the durable goods
industry. Besides the construction of Brasilia, the automobile
industry, steel, electrical energy, construction, roads,
railways and air transport, were the sectors with the best
performance. Between 1955 and 1961, industrial production grew
8040 per cent, in fixed prices. The highest percentages were
registered in the steel industry (100%), mechanical industry
(125%), electrical industry and communication (380%), and
transport equipment (600%). As a result, GNP grew 7.0 per cent
a year on average, and "per-capita" income grew 3.8 per cent
a year on average, while in previous years i1t had grown only
5.2 per cent and 2.5 per cent respectively (Brum, 1991:101).

Nonetheless the technical manpower working in industry was
still limited in the early 1960s. TABLE 3.1 shows that, in
1960, the industrial sector employed only 11,000 engineers,
43,000 technicians and 546,000 gqualified workers. These
figures represented only 0.4%, 1.4% and 18.1% of the working
population in the industrial sector respectively, although
Brazil already had one of the largest industrial economies in
the developing world. Un-skilled workers represented 80.1 per

cent of the industrial working population.
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TABLE 3.1 - STRUCTURE OF THE INDUSTRIAL LABOUR FORCE IN 1960

Occupational Group Number of Workers % of the Working pop.

Engineers 11,000 0,4
Technicians 43,000 1.4
Qualified workers 546,000 18,1
Non-qualified workers 2.400,000 80,1

Source: Gastaldi, J. Petrelli (1968:170), A Economia
Brasileira e os Problemas do Desenvolvimento, Sao
Paulo: Saraiva.

The pattern of economic development of the 1950s, based
on the expansion of the consumer durable sectors, was not
reversed during the Military Government from 1964. Apart from
changes in such areas as wage policies, banking and taxation,
the pattern of sectorial growth is considered very similar.
Changes happened only after 1974, when the o0il crisis, balance
of payment problems, and the availability of low-interest
foreign loans led to a considerable expansion of heavy industry
and 1infrastructural investment on a large scale (Humphrey,
1987:17) .

Thus, the economic sectors which led the post-1964
industrial growth were composed of state-owned industrial
éérporations operating 1in the sectors of energy, steel,
telecommunications, and transportation; the locally owned
private firms operating 1in the sectors of basic and
intermediate goods; the foreign owned corporations operating
in the durable goods sectors; and the financial system, with
both.the government’s Development Bank and the large privately
owned financial conglomerates (Frieden, 1987:102).

As a result, the governments’ policies produced a surge

_in export volume of more than 10 per cent a year between 1964
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and 1980 and led Brazil to experience high rates of economic
growth from 1964 to 1987. As TABLE 3.2 shows, from 1964 to
1967, GNP grew at an annual average rate of 3.5 per cent; from
1968 to 1973, it grew at an annual average rate of 11.1 per
cent, one of the highest in the industrialized world to date.
These economic results led many observers to compare the
Brazilian economic success to the ‘'"economic miracle”
experienced by Germany and Japan, during the 1950s and 1960s,
respectively. Yet from 1974 to 1980, the rate of GNP declined
te 7.1 per cent a year on average, still very impressive, but
4.0 percent less than the previous years. It suggested the
exhaustion of the economic model pursued from 1964. In fact,
in the period 1981-1983, the economy went into recession, and
GNP growth rates dropped to -1.7 per cent. Despite economic
recovery from 1984, the annual average GNP growth rate for the

period 1981-1989 was below 1.0 per cent.

TABLE 3.2 - AVERAGE ANNUAL GROWTH OF GNP, BY PERIOD, FROM 1964
» TO 1989 (Per cent).

Period % GNP Type of Government

1964-1967 3.5 Military: two first years
1968-1973 11.1 Military: miracle years

1974-1980 7.1 Military: decline of the model
1981-1983 (-1.7) Military: exhaustion of the model
1984-1986 7.4 Transition and Sarney Government
1987-1989 2.0 Civil: two last years of Sarney
1981-1989 0.85 The lost decade

Source: Brazil Central Bank in: Brum, Argemiro G. (1991). O

Desenvolvimento Economico Brasileiro. 1llth ed.,
Petropolis, Vozes, p.l1l638.

The process of employment creation was remarkable in the

*19605 and 1970s. The annual rate of growth of employment in

86




anufacturing reached 6.3 per cent per annum, creating jobs on

large scale. The number of people registered as working in

ndustrial activities, rose from 2.1 million to 10.8 million

~ _between 1950 and 1980. The proportion of the economically

"active population in industrial activities, rose from 14 per
cent to 25 per cent in the same period (Humphrey, 1987:20).
Thanks to the educational reforms of the 1960s and 1970s,

which allowed the foundation of many private engineering
schools, the number of engineers tripled between 1968 and 1990.

As Table 3.3 shows, in 1968 Brazil had 4.87 engineers per

10,000 people in the population, while by 1990 this proportion

had increased to 30 engineers for the same group.

TABLE 3.3 EVOLUTION OF THE ENGINEERS POPULATION IN RELATION
TO E NATIONAL POPULATION IN THE PERIOD 1968\1990

Yeaf National population Number of Rate per 10,000
(in million) Engineers people

1968 88,222 43,000 4 .87

1979 119,000 130,000 10.92

1990 150,000 450,000 30.00

Source: Data for 1968 and 1979, adapted from ABENGE (1980),
"Aspectos do desemprego dos Engenheiros", Revista
Ensino Engenharia, p. 12; Data for 1990, from
interview with Eng. Onofre Resende, President of
CREA\MG, in May\1991
Technical manpower, as a whole, also grew significantly.
As TABLE 3.4 shows, the number of scientists, engineers and
technicians increased by 258.00 per cent between 1970 and 1980,

with technicians representing nearly 70.00 per cent of this

population.
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TABLE 3.4 STOCK OF TECHNICAL LABOUR IN BRAZIL: 1970-1980
(Absolute and per cent)

Years
Categories
1970 1980 % Growth
Scientists and engineers 541,328 1.362,206 251.00
(31.50) (30.70)
Technicians 1.177,494 3.074,358 261.00
(68.50) (69.30)
Total N= 1.718,822 4.436,564 258.00
(100.00) (100.00)

Sources: UNESCO, Statistical Yearbook, Years (1982:v-24;
1984 :wv-30; 1985:v-20).

In 1979 Brazil had 130,000 engineers and 80.00 per cent
of them worked in the engineering profession. Among these,
3.27 per cent worked in public administration; 59.11 per cent
worked in industrial activities, including state-owned
enterprises; 21.21 per cent worked 1in the gsectors of
agriculture, commerce, services, transport, communication, and
the remaining 5.80 per cent of them worked for themselves
(ABENGE, 1980:4). Nonetheless, only 5.80 per cent of engineers
were self-employed while the majority (94.20%) were salaried
professionals. This confirms Meiksins’ (1982) assumption that
engineering is an essentially organizational profession.

The technical manpower working in Research and Development
also grew substantially. As TABLE 3.5 reveals, in 1970 Brazil
had only 7,725 professionals working in Research and
Development, but by 1985 this number had increased to 52,863.
This represents a growth of 684.00 per cent in this period.

IABLE 3.5 also shows that the number of professionals working
v%ﬁ Research and Development increased to 58,574 in 1978, but

\aropped to 32,508 in 1982, as a result of the recession of
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1982\1983. The number increased again to 52,863 in 1985, but

remained smaller than that of 1978.

- TABLE 3.5 TECHNICAL LABOUR ENGAGED IN RESEARCH AND DEVELOPMENT

BY AREA OF KNOWLEDGE IN BRAZIL: 1970-1985 (Absolute
and per cent)

Areas of Research Years
and Development
1970 1978 1982 1985
 Natural Science 3,660 o < 11, 863
(47 .37) (22.44)
Engineering and
' Technology 1,088 ** ol 7,765
(14.08) (14.69)
Hw“Medical Science 818 * % * % 6,107
(10.59) (11.55)
Agriculture 785 el ** 7,607
(10.16) (14,39)
Social Sciences 1,374 ** ** 11,007
(17.78) (20.82)
Others -———— ** *x 8,609
(16.28)
Total N= 7,725 58,574 32,508 52,863
(100.00) (100.00) (100.00) (100.00)

Sources: UNESCO, Statistical Yearbook. Years (1975, 1982:v-30,
Wi 1985:v=-25, 1990:5-21, 1991).
Note: (**) Data not available by area of research.

Table 3.5 also shows that the number of professionals
doing research 1in engineering and technology increased by
713.00 per cent in the period 1970\1985, but their proportion
in relation to the growth of the population working in Research
and Development did not change, and remains at 14.69 per cent.

Therefore, in 1990, Brazil had 450,000 engineers (see TABLE

3.4) but in 1985 only 7,765 worked in R & D (see TABLE 3.5).
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It suggests that the majority of those working in the

rofession were engaged in production related activities. This
s partially explained by the low investment in R & D in Brazil
 fand by the massive import of foreign technology by Brazilian
industries in the 1960s and 1970s. This led Brazilian engineers
_to be pushed into operative functions only, while the most
"creative" engineering Jjobs were undertaken abroad. This
’affected.not only the development of a national technology and
a highly qualified labour force in general, but also a more
”\substantial labour market for engineers (ABENGE, 1980).
Therefore, from 1981 to 1990, Jjob opportunities in
industry decreased by 12.89 per cent 1in relation to the
situation in 1980, reducing vacancies for all qualified labour
(BUSINESS JAPAN, 1990). After averaging 7 per cent annual
growth between 1968 and 1980, manufacturing production dropped
10 per cent in 1981, stagnated in 1982, and fell another 20
per cent in 1983, leaving 1984 production levels at less than
half of those for 1980. As a conseqguence of this, the
| country’s major industrial centres experienced a massive
. dismissal of factory workers. Nonetheless, recovery began
again in 1984, as a rapid expansion in the United States began
to absorb exports from Brazil (Hirschman, 1987:20; Frieden
1987:121) . Alongside this, growth was fuelled by the maturing
of numerous industrial projects which had been set up during
the Geisel administration (1973-1979), and which started
producing in large-scale without new investments
\ﬁfrieden,l987). Hence, in 1984 and 1985, GDP grew by an average

of over 5 per cent a yvear. Industry began to rebuild, although
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it still had to make up for several lost years, and industrial
unemployment remained at high levels (Hirschman, 1987:20;
Frieden 1987:121).

During the first two years of the Civil Government of
Sarney (1985-1990), industrial production grew substantially
in all sectors, job opportunities increased together with a
substantial improvement in the population’s buying power,
income distribution improved and consumption was raised.
Inflation dropped from its previous rates of 500 per cent to
6254 per cent in 1986 (Brum, 1991:245).

However, with the short term effects of 1its economic
policies, interest rates transformed in speculation, relative
values of salaries dropped and inflation rates increased from
366.0 per cent in 1987, to 933.6 per cent in 1988 and, to
1,764 .86 per cent in December 1989 (Brum, 1991:255-260).

The following government, of Fernando Collor (1990-1992),
has achieved limited results. Apart from its relative success
in the privatization project, inflation continues to be over
20.0 per cent a month and the economy has not grown.
Therefore, after only two years of mandate, President Collor
was accused of mismanagement and corruption, and was replaced
by his Vice-President Itamar Franco, following impeachment by
the National Congress, 1in late September 1992. With Mr.
Collor’s resignation Jjust before the final decision of his
impeachment, in December 1992, Itamar Franco assumed formally
the Presidency of Republic. In contrast to the period from the
\mid—l9505 to the 1970s, the 1980s was a period of economic up

\Vﬁhd downs, marked by recession, unemployment and disillusion,
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,fto«the point of where it has been considered a lost decade for

heicountry.

4. Human Capital Development in Brazil after 1964

While the economic policies of the last three decades
favoured the concentration of income 1in the hands of big
business and the higher income social groups, little was
done to sensitive areas such as health, education and

technological development which are said to drive development.

4,1 Income Concentration

Income concentration in Brazil can be represented in three
basic dimensions: a) the regional concentration in the south
east region makes this richer than the rest of the country;
bf\concentration in economic sectors led to the formation of
lafge industries, banks, supermarkets and shopping centres
strong enough to control the market and dictate prices and;
c) Personal concentration of income, created a social pyramid
with a small proportion of people with high income but with
the great majority with very little (Brum, 1991:187).

As TABLE 3.6 shows, from 1970 to 1983, the poorest 20%
of the population had their proportion of the national income
increased from 2.0 to 2.4 per cent. The middle lower group

increased their share from 5.0 to 5.7 per cent in the same
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_ period. The middle and upper middle level income Jgroups

improved their share only marginally. Finally the richest 20.0

per cent of the population did experience some reduction in

their share of wealth, but still held more than 60.0 per cent

of: the national income in 1983.

TABLE 3.6 - INCOME DISTRIBUTION BY GROUP OF HOUSEHOLD INCOME
IN THE PERIOD 1970-1983 (Per cent)

Percentile Group of Household income 1970 1980 1983
The' Lowest 20% 2.0 2.0 2.4
The middle lower 20% 5.0 5.0 5.7
The: Middle 20% 9.4 9.4 10.7
The Upper-middle 20% 17.0 17.0 18.6
The Upper 20% 66.6 66.6 62.6
The Highest 10% 50.6 50.6 46 .2

Source: World Bank, World Development Report 1979 p.173; 1986
p. 227; 1991 p. 263.

Income distribution did not improve 1n the 1980s and
remains one of the worst in the world. TABLE 3.7 shows that
while 1in 1988 the richest 20.0 per cent of the Brazilian
population retained 67.0 per cent of the national income, the
poorest 40.0 per cent had only 7.0 per cent. Compared to
oﬁhers developed and developing countries, Brazil is the worst

in these terms.

TABLE 3.7 -INCOME DISTRIBUTION BETWEEN THE RICHEST 20% AND THE
POOREST 40% OF BRAZILIAN POPULATION IN COMPARISON
TO SELECTED GROUP OF DEVELOPED AND DEVELOPING
COUNTRIES IN 1988 (Per Cent of income)

Economically Brazil Vene- Argen- India South USA Spain
Active zuela tina Korea
Population

The richest 20% 67.0 54.0 50.0 49.0 45.0 40.0 40.0
The poorest 40% 7.0 10.0 14.0 16.0 17.0 17. .

éburce: World Bank, World Development Report 1989.
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Most of the problems of income distribution are said to
be  related to the salary policies adopted in Brazil since
1964 . Brum (1991:194) argues that while the totality of
salaries paied, 1in relation to the internal income of
developed countries 1is situated around 70.0 per cent, as in
the UK, USA, Germany and Japan etc., and above 60.0 per cent
in Spain, Italy and Portugal, in Brazil, the participation of
labour in internal income has dropped from 60.0 per cent, in
1960, to 35.0 per cent in 1989. Conversely, the participation
of capital has increased from 40.0 to 65.0 per cent, in the
same period, suggesting that labour was highly exploited in the

last three decades in favour of capital (TABLE 3.8).

TABLE 3.8 PARTICIPATION OF LABOUR AND CAPITAL IN THE NATIONAL

INCOME - 1960\1989 - (Per cent)
Year Participation of Salary Participation of Capital
1960 60.0 40.0
1970 40.8 59.2
1975 38.4 61.6
1980 37.9 62.1
1988 38.0 62.0
1989 35.0 65.0
Sburce: Brum, Argemiro G. (1991). O Desenvolvimento Economico

Brasileiro. 1llth ed., Petropolis, Vozes, p.1l94.

In fact, the relative wvalue of minimum wages in 1976,
declined to 31.00 per cent of its wvalue in 1959 (Brum,
1991:160). Despite working class struggles for better wages,
the buying power of minimum wages has improved little since
1976. In November 1992, the minimum wage was approximately
 §8$ 66.17 per month, while in 1959 it was US$ 112.00, the

_highest value ever obtained. Obviously in a country where, in
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1989, nearly 76.0 per cent of the overall economic population
as either without any income at all, or had an income less

han one-third of the minimum wage (BUSINESS JAPAN, 1990:61),

~fthe impoverishment of the mass of the population is undeniable.

Although professionals are said to have benefitted from
the economic progress of this period, they were also
exploited, as the '"new middle class" theory implies, mainly

 during the "miracle years" (1968-1973), in favour of capital

~ accumulation. TABLE 3.9 shows that, the rates of productivity

_ were much higher than the rates of real pay increases. This
. meant that all salaried workers were exploited by the regime
in favour of capital accumulation. Rates of pay increases were
kept, on average, 50.00 per cent of the level of productivity

rates increases.

TABLE 3.9 - DIFFERENCES BETWEEN RATES OF PRODUCTIVITY AND

RATES OF REAL PAY RISE - 1968\1973 - (Per cent)
Year Productivity Rates used to calculate Differences in
rates salary growth favour of capital
1968 6.2 2.0 4.2
1969 5.9 3.0 2.9
1970 6.4 3.5 2.9
1971 8.1 3.5 4.6
1972 7.2 3.5 3.7
1973 8.4 4.0 4.4
Source: Brum, Argemiro G. (1991). O Desenvolvimento Economico

Brasileiro. 1llth ed., Petropolis, Vozes, p.l1l61.
4.2 Development in Health and Education

Investments in social areas were progressively cut down

”&ﬁring the last three decades. As TABLE 3.10 shows, the

expenditure on health dropped from 6.7 to 6.1 per cent of
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national expenditures, between 1972 and 1989. More

drastically, the expenditure on education was reduced from

8.3 per cent of national expenditure in 1972, to 3.8 per cent
in 1980 and to 4.2 per <cent in 1989. A contradiction when
considering that the period 1970-1980 was marked by high rates

ofreconomic growth.

TABLE 3.10 - PERCENTAGE OF THE NATIONAL EXPENDITURE WITH
HEALTH AND EDUCATION IN THE PERIOD 1972-1989

Year Health Education
1972 6.7 8.3
1980 7.4 3.8
1982 7.8 4.6
1983 7.3 3.7
1986 6.4 3.0
1989 6.1 4.2

Source: World Bank, World Development Report 1984 p.269;
1985 p.225; 1985 p.223; 1988 p. 267; and 1991 p.225.

In fact, education 1s an historical problem in Brazil.
When compared to the rates of adult literacy 1in a selected
group of countries, Brazil’s poor standing is highlighted.
fABLE 3.11 shows that in 1850, only 10.0 per cent of the adult
population in Brazil and Japan were literate, while in Sweden
this rate had already reached 90.0 per cent. In 1985 Brazil
still had 22.0 per cent of its adult population illiterate,
while Chile, France, Hungary, Japan and Sweden had already
eradicated such a problem. Thus, 1in 1985, Brazil’'s rate of

adult literacy was equal to that of Japan 65 years ago.
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_ TABLE 3.11 - ADULT LITERACY IN BRAZIL COMPARED TO SELECTED

GROUP OF COUNTRIES - 1850 to 1985 (per cent)

Country Year

1850 1870 1890 1910 1930 1950 1970 1985

. BRAZIL 10 18 18 35 39 49 64 78
Chile 18 29 32 51 75 80 89 94
France 62 69 78 88 95 97 100 100
Hungary - 31 51 68 90 95 98 100
Japan 10 15 37 69 92 98 99 100
Sweden 90 93 95 98 98 99 100 100

Source: Adapted from World Bank, World Development Report
1991, pp.55-58.

Moreover, TABLE 3.12 reveals that the proportion of
Brazilian people enroled in secondary and tertiary education
(University) has improved very little since 1960. The
percentage of the age group (14-17 years-o0ld) enrolled in
secondary education, rose from 11.0 per cent in 1960 to 38.0
per cent in 1988 , while the percentage of those expected to
be enrolled in University education (18 to 22-years old), rose
from 2.0 per cent in 1965 to 11.0 per cent in 1988. Despite
this improvement, there is still a high waste of human capital
dévelopment, as 89.0 per cent of the Brazilian population (18
to 22-years o0ld) does not have access to University education.
If education affects development (see section 3.2), in the
sense that educated people allow a faster rate of
technological diffusion and progress, which in turn, affects
?roductivity and consequently economic growth, low investment

in education affects Brazil’s economic competitiveness.
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TABLE 3.12 - PERCENTAGE OF AGE GROUP ENROLED IN EDUCATION

ge Group and Years
haracteristics

1960 1965 1975 1980 1985 1988

. Primary Education 95 108 90 93 104 104
- Secondary Education:

(15 to 17 years old) 11 16 18 32 35 38
University Education:

(18+:to 22 years old) 2 2 10 12 11 11

Source: World Bank, world Development Report (1978, 1983, 1988
and 1991) .

Education greatly affects the structure of the country’s

\h\labour force. As TABLE 3.13 shows, the proportion of

m’professional workers in relation to the Brazilian economically
active population, increased only from 4.8 per cent in 1970,
to.7.3 per cent in 1988.

Brazil'’s economically active population increased to
61,047,954 workers in 1988, 4,464,573 of which were
professional workers (Yearbook of Labour Statistics, 1991:24).
Among professional workers 450,000 were engineers, representing
10.01 per cent of this population. As TABLE 3.13 shows, the
proportion of Brazilian professional workers in relation to
thé\economically active population, was 7.3 per cent in 1988,
a little higher than Korea (6.7%), but lower than Japan
(10.8%), Germany (15.0%), and the UK’'s and USA’'s (15.9).

TABLE 3.13 also shows that the proportion of agricultural
workers in relation to the active population, reduced from
44 .4 per cent in 1970 to 21.8 pexr cent in 1988, though this is
still much higher than that of developed countries. Moreover,

the proportion of production workers increased only 1.9 per

ééht in the same period, suggesting that Brazil’s economy still
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relies largely on agricultural production. Nonetheless, the

proportion of workers linked to the informal economy (those not

classified in other occupations), which Marx called *lumpen
proletariat", rose from 4.6 in 1970 to 11.8 per cent in 1988.
By far the highest figure for the countries compared. If the
human capital theory is right, Brazil’'s economic backwardness
may Dbe partially explained by this lack of investment in
qualified manpower.

- TABLE 3.13 -

DISTRIBUTION OF THE BRAZILIAN ECONOMICALLY ACTIVE POPULATION
BY MAIN OCCUPATIONAL GROUPS IN COMPARISON TO SEIRECTRED GRATID N©

Aston University

Content has been removed for copyright reasons

s =

a 1a a0

cupaﬁionai Groups:

Notes: (*) Oc

Aston University

Content has been removed for copyright reasons




4.3 Labour Organization and Class Politics

The organization and politics of workers has also
developed enormously in the last 15 vears. The workers’
organizations had been demobilized during the unsuccessful
strikes of 1968 in Contagem (Minas Gerais State) and in Osasco
(Industrial district of Sao Paulo). In the following ten-years
the government permitted pay rises much lower than inflation
rates, and unions were allowed to discuss only those things
related to the work environment. It was during these 10 years
of ' salary compression and repression of the working class that
a  new generation of union leaders were created to develop a
'new unionism" in the country. This new unionism was able to
dismantle the corporate union structure ruled by the state
since the 1930s and, whose officials represented capitalist
rather than working class interests (Cunha, 1975).

Among the new generation of union leaders, Luiz Inacio
da Silva (LULA) was the most successful. After ten vears of
tight control over union activities by the government, the
~ﬁ;talworkers of Saoc Bernardo led a major strike in May 1978,
in response to the long dissatisfaction with the labour
policies and the political regime. To avoid repression by the
police, which had protected capital interests for many vears,
some 2,500 workers of Saab-Scania, in Sao Bernardo, under the
leadership of "Lula", went into work and occupied their
machines, ©but refused to turn them on. This unusual tactic

led 500,000 other manual workers, from 90 industries of the

~ larger Sao Paulo district, to support the movement. As a
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result, the employers accepted to negotiate directly with the
rank and file workers’ commissions, instead of with the union
representatives, inaugurating a new phase of Brazilian trade
_unionism. From that time on, the mobilization of workers then
became stronger and spread over the country, attracting allies
from all sections of the salaried working class. The majority
‘of the "middle classes" had supported the military coup, but
as: soon as they perceived the regime had failed to satisfy

their interests, they also started campaigning alongside the

= new unionism of the working class (Cunha, 1975:398-400). As

\ TABLE 3.14 reveals, the number of strikes increased enormously
atwthe end of the military government, and increased even
further with the c¢ivil government from 1985.

The success of the labour movement improved working class
political organization and created the Labour Party (PT), whose
Chairman, Lula, stood in the general elections for President
of “ Republic in 1989, and only by very few votes, was defeated

by Fernando Collor in the second round.

TAéLE 3.14 - STRIKES AND LOCKOUTS IN BRAZIL: 1980\1989

Year Number of Strikes Number of Worker involved
; (in 1000 workers)

1980 81 -—
1981 79 ——
1982 126 -——
1983 312 -=
1984 534 -
1985 843 -—
1986 1,493 7,146
1987 2,369 9,146
1988 1,954 7,136

1989 4,189 14,093

Source: YearBook of Labour Statistics (1890-90, 1991),
International Labour Office, Republic of Brazil.
(--) = Data not available
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4.3.1 Engineers and Trade Unionism

The Engineer’s Unions have existed in Brazil since 1931

~ but until the late 1970s they could be said to have been non

existent. This is because they had been founded by engineer
entrepreneurs and were led by engineers who represented the
interests of management, rather than those of the salaried
engineers. However, the new generation of salaried engineers
embraced the experience of the Metalworkers Unions of Sao Paulo
and reorganized all the existing Engineers Unions in the
country and also created new unions, to the point where that
nearly 30.0 per cent of the 450,000 Brazilian engineers were
unionized in 1992 [7]. I shall discuss this further in chapter

T
5. Conclusion

This Chapter has shown that over the last 60 years, Brazil
has managed to set up an industrial structure which 1is
relatively modern, diversified and sophisticated. It is also
capable of exporting an important variety of manufactured
goods, which has allowed the country to achieve a positive
trade balance. Overall, the national economy already
possesses a solid base and can continue expanding. Thus, the
import-substituting industrialization approach is no longer
an adequate strategy to lead the industrial expansion and the

national economy 1in the near future. Brazil’s economic and

ﬁﬁélitical development was able to create a national
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~ bourgeoisie, a small "middle class" and a large urban working
class. Brazilian people also enjoy a high level of political

freedom today. The working class is becoming stronger and

~ better organized in all of its branches. In these terms Brazil
was successful. However the quality of life of the majority of
the population did not improve in the same proportion. Economic
development seems to have been interpreted as mere economic

growth and the people have been forgotten in this process.
Despite being the 8th largest economy in the capitalist

world, Brazil’s infrastructure for health and education is far

below the standard of developed nations, and income
concentration, 1in Brazil, is one of the worst among
developing and developed nations.

The education of Brazilian people has improved
significantly at the primary level, but this is not the case
at the second and third levels. Only 11.0 per cent of the age
group which could be attending university, are doing so. This
means there is a high waste of human capital, which could be
developed. In this sense, Brazilian politicians do not seem
to be aware of the importance of qualified labour for economic
progress, as argued by the "human capital theory". Despite
these contradictions, economic development in Brazil was able
to create a large group of professional workers, with
engineers representing 10.01 per cent of this population. The
proportion of Brazilian professional workers to the
economically active population (7.3%), 1is lower than that of
many other industrialized nations, but it is very close to

;@épan’s (10.8%), and higher than that of the Republic of Korea
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(6.7%) which has been seen as the symbol of progress in the

last decades.

The proportion of engineers working in Research and

Development is around 2.50 per cent of the overall population
engaged in this activity. This suggests that the majority of
those working in the profession are engaged in production
related activities, such as production, maintenance, process
production, quality control, etc. Although many Brazililan
engineers rise to higher hierarchical positions during their
career 1in organizations, the fact that they have been denied

more opportunity to engage themselves in more creative

engineering activities, places most of them closer to lower
level management and in more direct contact with technicians
and qualified workers. Chapter 4 establishes the research

design and highlights some of these issues.
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4. RESEARCH DESIGN

1. Introduction

This research aims to analyze the work situation and class
position of Brazilian engineers. Previous research has shown
that the best procedure to fulfil these aims is a comparative
study and in-depth interviews with engineers and observation
of their daily work-place activities. Whalley (1986), Zussman
(1985) and Crawford (1989), successfully used these procedures
to analyze the work situation and class position of British,
American, and French engineers, respectively. Smith (1987) has
also used in-depth interviewing and observations to analyze
the work situation, class position, and attitude to trade
unionism of British engineers. I have thus decided to adopt the
same procedures to approach the case of Brazilian engineers.

The comparative case study approach has also demonstrated
its advantages over research at a single site, providing a
bench-mark against which to compare different sorts of
industries and phenomena in different realities (Whalley,
1986) . Thus, I have decided to adopt this procedure to compare
the work situation and class position of Brazilian engineers,
in one national and in one multinational company.

The major disadvantage of the case-study method is the
 gifficulty in generalising the findings to a wider population.

Nﬁbwever, by studying these two companies closely and by seeing
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how such things as the nature of work, technological

constraints, and other issues, for example, attitudes to
profits, the human resource policies, the profit searching
methods shape the relationship between capitalists and the
technical labour force, we can better understand how these
forces operate in the society in general. Moreover, by
combining these procedures to a well selected sample of
engineers and careful data analysis, the limitations of such
a 'research method can be reduced.

To achieve such objectives, it was necessary to obtain
information at four levels: the company level, the engineers
level, the State level and the professional institutional
level. At the company level, information about the history of
the companies was studied, including their products,
technology, organizational structures, management style and
their human resource management characteristics. At the
department level, where engineers work, it was essential to
examine the hierarchical structure, the division of labour,
the nature of the engineers’ work, their work environment,
their status provision, the nature of supervision, and the
éngineers relationships with technicians and production
workers. All of this was important to explain how the company
manages professionals.

At the engineers level it was necessary to obtain
detailed information about the following aspects: their
education and occupational background, their career
orientation, the nature of work, the degree of autonomy at

: W@rk, satisfaction in the job, position within the labour
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process, performance evaluation, the 'relationship with
management and workers, identification with company values,
their experience with the human resource policies, their
, ideological, political and economic contexts, their class
éidentity and class perceptions. It was also necessary to
determine how their attitudes to the engineers professional
associations are affected by their experience at work, and by
the ideology they bring from the education and training
systems.

At the State level, it was necessary to know how the

society and the State itself have organized the engineering
education and training systems, in order to produce and
reproduce the engineers ideology, professional wvalues and
labour power.

Finally, at the professional institutional levels it was
necessary to see how engineers are organized in terms of
professional associations and trade unions. This involved
interviews with representatives of the CREA - Conselho Regional

de Engenharia e Arquitetura (Regional Council of Engineering,

Architecture and Agronomy), in order to understand their aims
and politics to establish and control the engineers labour
market, status and professional legitimacy. I also undertook
interviews in, and secondary source search of, the SENGE\MG
(Sindicato dos Engenheiros to Estado de Minas Gerais or
Engineers Trade Union of the State of Minas Gerais), to
identify its organizational form, aims, actions and class
p@litics. This provided an understanding of the extent to which

the engineers involved in this research, were involved with
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he engineers’ unions.

2. The Choice of a National and a Multinational Company

Previous researchers employing the comparative Case Study
Hanalysis approach (Whalley, 1986; Zussman, 1985; Crawford,
H'l989), have adopted the strategy of selecting a ‘"new
H:industry“, with high knowledge-technology content and of

recent origin, and an "old industry", with relatively low

knowledge-technology components and originating from the heyday
of the first industrial revolution.
Thus, the above researchers chose electronics and

- metal-working industries, as representatives of these two

divergent industrial settings. By comparing "old" and ‘'new"

industries in different countries, these researchers included
in their research design the question of national context, and
its dmplication for the shape and organization of technical
labour. Their findings suggested that neither technology nor
industry were fundamental to engineers, as similar features
were found for engineers in both sorts of industries (Smith,
1990a) . Crawford concluded that "the only generalisation that
can be made about the rise of science based industries is that
they require many more technical workers than other industries
and that they employ a larger proportion of them in technical
specialities outside the traditional, labour-intensive
functions of production and maintenance" (p.235). Whalley
also concluded, like Crawford, that the national context, and

“ﬁ@ﬁv technology, industrial structure or class relationgs,
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ffered the best explanation for differences in the social
rganization of engineers in the countries studied. These

onclusions raise the possibility of an infinite variety of

_ ways in which technical workers appear in, and occupy, the
'ldivision of labour. They also seem to challenge the structural
‘dynamics of capitalism, such as the internationalisation of
 labour markets, capital and production, which seek to
"undermine and modify these ‘"cultural® and historical

Structures (Smith, 1990a:7).
Taking these points into account, I thought it would be

a 'good opportunity to extend the previous approaches by

comparing one national and one multinational company in a
developing country, like Brazil. This approach (highlighted
by Smith) appeared relevant since it would allow us to analyze
the implications of multinational capital and ideology in the
national context. Thus, I decided to add the question of
national and multinational companies to my research design.
Since the question of high/low-tech enterprises did not prove
very meaningful in previous comparative analysis, I decided not
to ‘consider this wvariable in this research, although the
companies selected could be classified into these two

categories.
2.1 Basic Aspects involving Multinationals

The study of multinational corporations (MNC) constitute
~a very important subject of analysis in itself, due to their

*impact on the world economy. However, their study is of special
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mportance in the case of Brazil, because MNCs have playved a
entral role since the beginning of the country’s

ndustrialization. The first MNCs to set up business in Brazil

__were those in the electrical sector, during the last decades

}fof the nineteenth century (Newfarmer & Topik, 1982) . During the
’kl9SOs, the MNCs of the automobile industry established their
"business in Brazil, and during the last three decades they have
managed to consolidate their position in the most dynamic
sectors of the country’s economy. Of Brazil’s five hundred
largest and best companies, in terms of economic performance,
the'majority are foreign owned or are joint-ventures, and they
are present in the most dynamic sectors of the national economy
(Exame, 1991).

A complete examination of the role of multinationals in
the developing world would require the elaboration of a
specific thesis on the subject, and therefore goes beyond the
scope of this Chapter. For the purpose of this research, I will
concentrate only on some of the criticisms which have been made
about the contribution of MNCs to Third World countries, and
especially to Brazil. These criticisms are in terms of the
direct investment of MNCs, technology transfer, their
investment in Research & Development, job creation, their
relationship with labour, and how these variables affects

engineers labour market and work situation.
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2.1.1 Economic Aspects

The contribution of MNCs to the development of Third World
countries has been seen as both positive and negative,
depending on the ideological tradition of writers on these
issues. Writers associated with the "dependency school®,

consider the MNC to be one of the instruments by which advanced

capitalist societies (the ‘'centre") keep the developing
countries (the ‘"periphery") at a disadvantage in the
international economy (Chaudhuri 1988:58). Firstly, the

benefits of foreign direct investment are "unequally" or
!unfairly" distributed between MNCs and host countries in
favour of the former, and so, in effect, MNCs are able to
siphon off investible surplus. Second, MNCs create distortions
in the local economy by squeezing out local business, using
inappropriate technology, acting to worsen the distribution of
income, and finally, distorting consumer taste. Thirdly,
foreign investors pervert or subvert the political processes
of the host country (Newfarmer & Topik, 1982:33).

For those associated to the "bargaining school", MNCs and
LDCs need each other, and whenever both parties have managed
to reach agreements with respect to the sharing of benefits it
has been mutually advantageous (Ibid.p.58).

The main advantages for the LDCs in associating with the
foreign capital are said to be: the inflow of foreign capital;
the possibility of immediate use of new technologies; the
access to organizational and managerial capabilities;

fﬁééilities to obtain access to credit through banks linked to
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the associated multinationals; facilities to export to markets
controlled by such corporations; the generation of employment
and tax; and the creation of small industries to supply parts
_  and components (Brum, 1991:180).

V The disadvantages are associated with the import of
technology by MNCs, in the sense that, while developing
countries need technology which employ more labour, foreign
companies in turn, prefer to use capital intensive technology
which save human labour and produces more profits. Thus, beside
preventing the development of national technology, MNCs inhibit
the creation of the labour market at all levels, but especially
for the scientists and engineers of the host country (Ibid,
p=180) .

Nonetheless MNCs have to compete in the market of the host
country, and so they must adapt to local environments. Within
these circumstances, MNCs are forced to adapt their managerial
practices, organizational structures and even their product
lines, to respond to the economic, political, social and labour

demands of the host country (Chaudhuri, 1988).
2.1.2 Labour Issues

Despite MNCs being seen by more orthodox writers as
powerful institutions which can impose their will upon the
local actors of the industrial relations were their operate
(Bomer 1976:2), the debate tends to show that MNCs are, in

\fgct, vulnerable institutions, in relation to time, place and

_internal condition, and are sensitive to labour demands and
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pressure (Ramsay & Haworth 1991:292).
- The reasons for these are various. Firstly, it is assumed

that the subsidiary’s management are better acquainted with the

country’s customs, norms and regulations. Consequently, they
are  1in a relatively favourable position to influence
decision-making on local labour issues. This is the reason why
industrial relations is one of the most decentralized functions
within large corporations (Warner and Turner 1972) .

Secondly, for Ramsay & Haworth (1991:289), management of

human resources is a problem for any sort of firm, be it a MNC

or not, because besides capital not being supremely coordinated

in its actions, labour is itself an active and often resistant
force. Therefore, the need for the MNC to attend to the demands
of local markets and politics, puts them more or less in the
same power position relative to labour as domestic enterprises.
Although it has been found that headgquarters management keep
tight control over the Human Resources Management of their
subsidiaries (Purcell et al. 1987), central management has
been forced to decentralise this function in order to attend
demands of the labour of the host country (Warner and Turner
1972) .

Finally, Harvey (1982) has argued that the powexr of
capital 1is enhanced in each locality by the maintenance of
spatial divisions in the working class. Thus, decentralization
has been an alternative way to insulate local bargaining and
management of human resources from international developments

_ in wages and working conditions, because international labour

iihks can increase the power of labour at the negotiation
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:table. In short, the literature suggests that although the
management of Human Resources in MNCs tend to adopt the
practices of the host country, in order to adapt to certain
’,contextual variables, the headquarters management are able to
:keep control over the main human resource policies of their
'~Subsidiaries. Consequently, there would be significant
differences in the human resources policies of national and

multinational companies.
2.1.3 Multinationals in Brazil

Ever since the First Republic (1889-1930), MNCs have been
welecomed in Brazil. However, during the period of National
Populism (1930-1955), their operation in the country was
subject to more scrutiny due to the nationalist ideas feeding
the government (Newfarmer and Topik, 1988). During the JK
government (1955-1961) and later the Military government
(1964-1985), it was considered that the association with
foreign capital would bring more advantages than disadvantages
for national development. Thus, the relationship between the
Brazilian government and multinationals became much easier.
Instead of having to make concessions to enter the Brazilian
market, MNCs from all around the world were invited to set up
business in Brazil. These two governments also created various
forms of subsidies, fiscal incentives, and labour legislation,
to make the country even more attractive to foreign investors.

For some critics of MNCs’ behaviour in the Third World,

Brazilians have never perceived a natural conflict between
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emselves and foreigner investors. Consequently, this lack of
:riticismq the inability to negotiate well with MNCs, plus the
romplex interaction between the evolution of class
‘ relationships in the political economy of Brazil after the
;éroclamation of the First Republic in 1889, as well as the
’néxercise of MNCs'’ economic power in international markets, are
VSeen as the main reasons for the present foreign control over
’Brazilian industry and its contemporary "dependent" position
(Newfarmer & Topik, 1982:53).
This lack of criticism can be perceived in the scarcity

f specialised literature on the subject in Brazil. However,

Brum (1991), in a review of the available literature on the
~ role of MNCs 1in Brazil has shown that when the military
government opened the doors to the MNCs, it believed they could
provide an important contribution to national development.
Their main contribution was seen as giving access to
__captivation foreign savings, the transfer of managerial
capabilities, the diversification of export goods, the

transference of technology and the investment in R & D in the

 country. It was also believed that MNCs would favour the
development of national suppliers and create jobs for non-
qualified as well as for qgualified labour (Brum, 1991:209).
Brum (1991) has also shown that in all aspects considered
by the Brazilian governments on the issue of whether to open
the country to MNCs, the contribution of MNCs has been
relatively small to Brazil. Firstly, the inflow of capital
through MNCs represented only 15.0 per cent of all the foreign

iﬁvéstment in the country. Secondly, instead of transferring
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technical and administrative capabilities to Brazil, MNCs have
ade use of the existing scarce qualified labour force to their
wn benefit, absorbing it from national firms. Thirdly, MNCs
Lhave reserved the top positions, where critical decisions are
1}taken, for executives from their home countries, and executives
from the host country have been allowed to participate only in
isimple decisions (Brum, 1991:210). Thus, instead of creating
job  opportunities for technical professionals and national
_executives, MNCs prevent local managers from assuming top
positions while expanding the labour market in Brazil for

executives from their home country. However, this is not a

’problem related to Brazil only. Japanese firms in Ireland do
the same. According to Wickham (1992), the Japanese firms in
Ireland "have a small layer of senior management which is
entirely Japanese, so that there is a clear limit on the
internal promotion that their Irish engineers can expect!"
(p.178) . Therefore, he argues that "although Irish employees
visit Japan, permanent jobs in Japan remain completely closed

iftowthem“ (Ibid. p.1978). This supports our view that, MNCs

. adopt different human resource policies from national company,
as argued in the section 2.1.2.

Fourthly, the contribution of MNCs to Brazil’s export
position is impressive, but it is highly subsidized in order
to make national products attractive in the foreign markets,
bringing little contribution to the country’s economy (Brum,

1991:210) .
Fifthly, MNCs are neither interested in transferring

ﬁédhnology, unless it is no longer "state-of-the-art", nor in
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" investing in Research & Development in Brazil, because a new
product has to be patented locally. Instead, MNCs concentrate
financial, human and material resources in laboratories close
_ to'their headquarters, in their home countries, and attempt to
acquire all scientific developments which interest them,
wherever they are produced in the country (Brum, 1991:211).
This suggests, that as MNCs import the technology they use in
host countries, from their home countries, they are expanding
in the host countries, the labour market for their home
country’s scilentists and engineers. However, by importing
technology MNCs are providing opportunities for host country
engineers and scientists to work with and gain competence with
these technologies. Therefore, as MNCs create job opportunities
for only a minority group of host country scientists and R &
D engineers to work in areas of Research and Development, they
tend to become a local elite.

Finally, the utilization of capital intensive technology
in the most dynamic industries, has prevented the creation of
jobs for an expanding available work force. This expansion
arose from population growth, and the migration from rural to
the urban areas during the years of high economic growth of the
late 1960s and 1970s. What is most revealing, is the fact that
the use of foreign technology constitutes a barrier to national
scientific and technological development, and for the creation
of jobs for Brazilian scientists and engineers (Ibid, p. 211)

In short, the literature suggests that although
multinationals are forced to adapt to the labour legislation

~_and labour environment of the host country, they still manage
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to reserve the top hierarchical positions for the executives
from their home country. By doing so, they do not transfer
managerial capabilities, because the meaningful decisions are
fﬁtaken by the top hierarchy without the participation of
executives from the host country. Moreover, this reduces the
chances of careers progression for host country executives as
they: can only achieve middle level positions in these
companies. Furthermore, as MNCs import their basic technology
and-do not invest in Research and Development in the countries
where they have set up subsidiaries, they do not create jobs
for ‘host country scientists and engineers in that area of
engineering. As a result, host country engineers are pushed
into working in production related activities only. Obviously,
this affects the nature of their work and work situation, their
status, and the perspective of career in these companies. These
will be the main points I shall be examining in this research

concerning multinationals.
2.2 Sampling the Companies

In order to make possible the generalisation of the
findings of this research to a wider context (of companies and
of engineers), three main aspects were taken into consideration
in the selection of the companies: 1) The importance of the
business sector in which they operate within the Brazilian
economy; 2) Their size and representativeness within their
bg§iness sector and; 3) the number of engineers employed.

tﬁéir geographical location was also important, since it
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implied cost and time to carry out the field work.
- Four business sectors were initially selected: the auto-
industry, the steel industry, energy and telecommunications.
However, some 1initial problems were detected, as the
’ lauto—industry is controlled by multinationals and the other
three sectors are controlled by the Brazilian government. So,
I'was left with the alternative of examining two sectors, one
with multinational dominance, the other with national capital.
A complicating factor was geographical dispersal of the two

industries. Most Brazilian steel companies are located in the

fstate of Minas Gerais whilst most of the auto-industry is in
’the»state of Sao Paulo. Hence, the fieldwork would be expensive
because of the distances between these regions. However, there
is one large German steel company and one big Italian
auto-company in the State of Minas Gerais, both geographically
located in the industrial city close to Belo Horizonte, the
state capital of Minas Gerails. Furthermore, the most
important state-owned companies of the energy,

telecommunication and steel sectors have their headquarters

in Belo Horizonte. Five of the above companies were thus
contacted (one German steel company, one Italian
car-manufacturer, one telecommunication company, one energy
company and one Brazilian steel company) to seek permission
to carry out the fieldwork. Fortunately, four of these
companies gave permission to do the work, though the Italian
car-industry refused access because my interviews with
eggineers would involve some questions concerning engineers and

trade unionism. One more problem also arose. The Brazilian
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steel companies were on the government’s target for

privatisation. I thought the transition period could affect

the organizational climate and consequently the quality of the
data I would gather. Thus I was left with three companies: one
German steel company, one Brazilian state-owned
telecommunication company and one state-owned energy company.
The energy and the telecommunication companies are very similar
in all the criteria initially considered, but as the energy
company had been the first to answer my request, I felt it was

more willing to participate in this research. My final choice

therefore, was a German steel company and a Brazilian energy
company. Thus, this meant it was possible to compare a
multinational and a national company, and at the same time,
a private and a public sector enterprise.

Finally, one other important aspect to consider is the
fact that my concern in this research is to examine the issue
of national versus multinational company differences. The issue
of nationality goes beyond of the scope of this research.
Nonetheless, some aspects of the managerial culture of the
german company will be addressed in specific topics of the

following chapters.
3. Research Procedures
After choosing the two companies and having access

confirmed, I then explained to them the procedures I would

follow during the gathering of data. With their help I managed

,,  &stelect a sample of engineers for each company and to book
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all the interviews. Both companies provided all the resources
I needed. They provided me with a room with telephone

facilities, and also appointed one professional from the

,:Training Department to help me to book the interviews. Both
. companies also made available the records of information about
the human resource policies and practices such as salary
scales, career patterns, benefits scheme, recruitment and
selection procedures, training policies and so on, which I
found necessary to examine. In the multinational company it
was® a little harder to obtain this information, because
everything related to salary policies and practices are
treated as confidential.

Two main procedures were followed to gain information
at the organizational and the engineer level of the two
companies. In both companies the organizational research was
made through observation and interviewing with the persons
responsible for the main departments, divisions and sections
that compose the Directory Body of Human Resources Management
for each company. Interviews were also conducted with people
rééponsible for Industrial Relations, Organization & Methods
Divisions, and Strategic Management Departments, in order to
understand the company’s norms and procedures, the logic of
their organizational structures, the organization of the labour
process and the status and power structures within the
companies. Finally I also interviewed the person responsible
for the departments of Social Communication, in order to
dgderstand the channels of communication between the company

and its employees.
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Most of the observations were made during the period the

engineers were interviewed because, I had to interview most of
them in their own work environment. This provided me with the
;fopportunity’to perceive the differences in terms of resources,
;facilities, working conditions, relations with managers and
'other_workers, and the content and characteristics of their
work between the two companies.

The research with the engineers was carried out within
the company, during working hours. The engineers were randomly
selected by myself and a representative of the Human Resources
Department of each company, from the population of engineers
of  each department were engineers worked. All the interviews
were carried out by myself, making it possible to keep control
over the quality of the information gathered and over the time
spent with every engineer interviewed. All the interviews were
booked in advance by the training department assistant and a
period of about two hours was reserved for each one. None of
the engineers put off or postponed their booked interviews.
All  of the engineers interviewed demonstrated an interest in
what I was doing, and this seems to have helped me in getting
their cooperation and creating freedom for them to talk
sincerely about the questions presented.

I spent two months in the Energy Company and one month
and a half in the German Steel Company. I undertook three
interviews a day, on average, from Monday to Friday. I spent
three more weeks interviewing representatives of the Engineers
Hgion (SENGE/MG) , the Engineering Council (CREA/MG), and the

\Eﬁéineering Schools of Belo Horizonte. Thus, I spent four
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onths, from February to June 1991, completing the fieldwork.
It was decided that I would not use the real names of the
companies involved. Thus, from now on I will be referring to
lfthe multinational company as "INTCO" (international company)

_and to the Brazilian company as "NATCO" (national company) .
4. The Sample of Engineers

As distinct from the USA, France, Germany and England,
where a technical worker can achieve the status of engineer
ﬁthrough training and experience in a company, in Brazil,
\engineers are only those who have obtained a university degree
in engineering. Furthermore, to obtain the legal right to
exercise as a professional graduate engineer, registration of
~the diploma with the CREA (Conselho Regional de Engenharia,
Argquitetura e Agronomia or Regional Council of Engineering,
Architecture and Agronomy), 1s necessary as this is the legal
Institution responsible for controlling entry to, and the
practice of, the profession.

In Brazil, each profession has its own Conselho
(Council), to control its labour market and professional
organization but, technologists and technicians are also
registered with the CREA because the content of their
activities are considered similar. However, technicians are
educated in technical and practical terms to be an adjunct to
‘tﬁe engineer, as subordinate staff. Thus, their place in the

tgchnical hierarchy, their prestige, status, power and the

f@;ke, differ significantly from those of engineers. Technicians
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are considered middle level professionals. Therefore, it was
necessary only to include in the sample professional graduate

engineers. Furthermore, many Brazilian engineers rise to

“fhigher managerial positions, as directors or presidents, in
the course of their career in companies. Thus, it was also

- necessary to include in the sample, engineers who had already
reached the first and second levels of the managerial
hierarchy, since their tasks still involve a certain level of
"application of engineering knowledge. These employees were
probed, in part, to gain an understanding of their feelings

towards their move from a technical to a managerial position.

INTCO engineers are approximately 50\50 per cent engaged in
technical and managerial functions, while at NATCO, 77.00 per
cent of the engineers are engaged in technical functions and
23.00 per cent in managerial roles. Thus, the sample, by
company, was composed following the same proportion of their
distribution in these functions. However, the overall sample
was composed of 66.00 per cent engineers in technical positions
and 34.00 per cent in managerial roles.

Following the division of labour, the criteria of
technical wversus non-technical work was also used in the
composition of the sample. Thus, it included engineers who work
in the typical engineering areas of the two companies, such
as ‘research, projects, methods, production, maintenance,
quality control, supply, training, workplace safety and data
processing.

In order to focus on the significance of the differences

“béiween national and multinational firms and on the
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ignificance of differences of position between engineers and

managers, the sample needed to be as homogeneous as possible
o permit comparisons. Thus, the distribution of engineers by
functions, 1is proportional for the two companies and the
number of engineers they employed.

As the research also aimed to provide sufficient
information for future comparative analysis between advanced
and developing societies, the size of the sample needed to be
compatible with previous research, for example: 110 (Whalley),
122 (Crawford), 80 (Zussman) and 57 (Smith). Thus, the overall
sample totalled 114 engineers, including 44 from INTCO and 70
' from NATCO.

In defining the sample size, I took into consideration
the size of the engineer population for the two companies.
NATCO employs 19,000 workers, and 1,400 of them are engineers.
This technical workforce is spread throughout eight Directory
Bodies, which in turn are organized into thirteen
Superintendences of the same hierarchical level, which are
thémselves organized into Departments and which are then
organized into Divisions (see FIG 4.1). Within this structure
we find engineers in the most diverse positions, from trainee
engineer to President. INTCO employs nearly 7,600 workers, 224
of whom are engineers, also distributed within 6
Superintendences. At INTCO, as well, we find engineers
occupying different positions, from those of trainee engineers
through to the engineer President. Therefore, a brief comment
onxthe organizational and hierarchical structure of the two

companies is necessary, to understand the characteristics of
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the two samples. INTCO and NATCO adopt similar hierarchical

structures but with different denominations (FIG.4.1).

FIGURE 4.1 - HIERARCHICAL STRUCTURES OF THE COMPANIES

INTCO NATCO

lst level Presidency............. > Presidency

2nd level Directorship Level..... > Directorship Level

3rd level Chief of Area.......... > General

Superintendency

4th level Department ............ > Superintendency

5th level .. e > Department

6th level SErvViCe ... > Division

7th level Assistant Engineers ...> Engineer Tech
Coordinator

8th level FEngineers ............. > Engineers

Source: Interview data

Although INTCO and NATCO have a similar hierarchical
structure, INTCO has one hierarchical level less than NATCO.
Department, at INTCO, (see 4th level FIG.4.1) 1s equivalent
to Superintendency, at NATCO. It means that INTCO engineers
are nearer the top of the structure than their NATCO
counterparts.

As the engineer population for the two companies is very
different in size, I had to base the sample size for each
company by considering the minimum size necessary for
scientific purposes and for statistical comparisons. I thus
interviewed 70 engineers from NATCO, which represents 5.00 per
cent of its engineer population, proportionally distributed

by Directory Body and Superintendency (TABLE 4.1)
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TABLE 4.1 - SAMPLE COMPOSITION BY AREA OF ACTIVITY - NATCO
Directory Body Superintendency Sample Total
Production Operation and Control 6
an@ _ Production/Transmission 5 22
Transmission Coord. of Production 4
Maintenance 7
Distribution Distribution 8
of Distribution Centre 4 15
Energy Distribution South 3
Projects Electrical Systems 5
and Power Generation 5 23
Construction Construction 7
Planning and Coordination 6
Research Studies on Energy 5
and Research and Studies 10
Development on Gas 5
N=70 N=70

Source: Research data.

At INTCO I interviewed 44 engineers, representing 20,00
per cent of the population, and chosen according to the same
strategy. Table 4.2 shows the sample composition by areas of

activity.

TABLE 4.2 - SAMPLE COMPOSITION BY AREA OF ACTIVITIES - INTCO

Directory Body Superintendency/Department Sample Total
Production 17
Industrial Maintenance 7 30
Research/Test/Quality Control 6
Data Processing 4
Administrative Personnel Training 5 12
safety on the Job 3
Commercial Commercial 2 2
N=44 N=44

Source: Research data
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After defining the number of engineers to be interviewed
in each Superintendency of the two companies, I then had to
select engineers occupying different positions within the
hierarchy. As I have mentioned earlier in this Chapter, the
sample had to be composed of engineers in both technical and
managerial positions. As shown on TABLE 4.3, most of NATCO'’s
sampled engineers were concentrated in the 7th and 8th levels
of the hierarchy (see FIG.4.1) from the top to the bottom (as
technical coordinators or engineers), while  INTCO’s
representatives were evenly divided between the 6th and 8th

levels (as Chiefs of Service and engineers) .

TABLE 4.3 - SAMPLE COMPOSITION BY POSITIONS IN THE HIERARCHY

Hierarchical Companies

level from
Hierarchical position top\bottom INTCO NATCO Total
Chiefs of Department 4th\5th 6 5 11
Chief of Division/Service 6th 17 11 28
Technical Coord./Assistant 7th 3 22 25
Engineer 8th 18 32 50

N=44 N=70 N=114

Source: Research data

Tt is noticeable that the engineers’ average age in the
two companies, is 38 years for INTCO and 37 for NATCO. It is
also interesting to observe that only 6 engineers of the sample
were more than 46 years old and only one engineer was 25 years
or younger. This suggests that these engineers were 1in the

mature period of their career (TABLE 4.4).
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TABLE 4.4 - CHARACTERISTICS OF THE SAMPLE BY AGE

Compandies

Age group INTCO NATCO Total
Up to 25 years old 1 0 1
26 to 35 13 27 40
36 to 45 26 41 67
46 to 55 4 2 6
Over 55 0 0 0

N=44 N=70 N=114

Source: Research data

The characteristics of the sample by sex shows that there

were no female engineers in INTCO and only 5 in NATCO. Thus,

the sample could not have been more different in this respect,
as NATCO employs about 200 females among its 1,400 engineers,
while in INTCO, there were no female engineers 1in the
technical staff (Table 4.5). This suggests that, in Brazil,

engineering is still seen as a male profession.

TABLE 4.5 - SAMPLE CHARACTERISTICS BY SEX

Compandilies

Sex INTCO NATCO Total
Male 44 65 109
Female 0 5 5

Total 44 70 114

Source: Research data

5. Questionnaire Design

The interview schedule (Appendix 1 to 6), used in the

fieldwork was based on earlier research instruments adopted

by researchers who had dealt with similar subjects of analysis
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(Wwhalley, 1986; Crawford, 1989; Smith, 1987), and from other
references taken from the current literature on technical
labour.

The data concerning the engineers was collected using the
Interview Schedule 1 (Appendix 1). The gquestionnaire 1is
composed of 71 semi-structured, pre-tested, open-ended and
closed questions, covering the main variables related to the
work situation and class position of Brazilian engineers. It
measures the variables related to the educational background
of the engineers, their perception of the general working
conditions within the two companies, their attitude to trade
unionism and professional associations, as well as their class
relations and class politics. A clear specification of the
variables and the questions used to measure them is presented
in Appendix 8 (Identification of the Variables in the
Questionnaire) .

The closed questions were formulated according to a scale,
in which the expected answers are graded from 1 to 5, according
to the judgement of the respondents. Respondents were given a
scale card with each of the closed questions so that they could
formulate their answers. These grades are essential to generate
quantitative data which can allow us to make statistical
analysis involving the study of similarities and differences
between the subjects studied, as well as to identify the degree
of association between variables. The open-ended gquestions were
adopted in order to improve the qualitative analysis of the
data collected through closed-questions.

Social scientists have used the perception or judgement
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of subjects in social research for a considerable period of

time. Lowler and Porter (1968), in their study of the impact

of the structure of internal labour markets and of salary
administration (salary equity, flexibility, rationality and
diffusion of information about salary policies etc) on the
engineers’ behaviour, argue that if there is an impact from the
characteristics of salary administration in the engineers’
behaviour and attitudes, 1t 1is due to the way engineers
perceive these characteristics rather than to the way they are
actually applied. In order to analyze the consequences of the
way the two companies manage technical labour for the work
situation and class position of engineers, the perception of
the engineers in relation to these issues had to be determined.

Although Whalley (1986) and Crawford (1989), two of the
most representative works on the subject, do not give any
explanation of how the quantitative data which they use 1in
their work was generated, their analyses suggest that they also
had to categorise the answers given by the engineers involved
in their research, in order to establish relationships between
variables analyzed through the chi-square test.

In order to collect the data about the companies,
Interview Schedule 2 was drawn up (Appendix 2). This was used
for the interviews with the representatives of each company and
to guide secondary search in the files of the companies. It
covers eight main variables related to the companies, which are
of interest of this research. These are: 1) the company history
and position in the business sector; 2) the main products of

the company; 3) the political, economic and labour environment
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in which the company operates; 4) the technology employed; 5)
the market serviced; 6) the organizational structure; 7)
managerial style and; 8) human resource policies.

The Interview Schedule 3 (Appendix 3) was designed to
guide the interviews with the heads of division where engineers
work and the observations of the engineers work environment.
It also covers eight variables of interest for this research.
These are: 1) the nature of the engineer’s work 1in each
department; 2) the division of labour; 3) the nature of the

work performed by engineers (if technical or administrative);

. 4) the characteristics of the physical work environment (for

example, location, noise, dirtiness, comfort, size, facilities
etc): 5) the status provision for engineers and managers; 6)
the nature of supervision (if close or flexible); 7) the
relationship of engineers with technicians and production
workers: and 8) the hierarchical structure in the workplace.
In order to collect data concerning the education system,

Interview Schedule 4 was drawn up (Appendix 4) to guide the

 interviews with the Education System’s representatives, and

\\the secondary search in the engineering schools. It is composed
of nine main topics, covering the evolution of the engineering
schools in Brazil, the structure of the engineering courses,
the content of the disciplines, changes in engineering
education during the last three decades and the reasons for
these changes, the relationship between engineering schools and
enterprises, and the implications of the University reform of
fthe 1960s and 1970s for the engineering profession.

Tn order to guide the data gathering in the Council of
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Engineering Interview Schedule 5 was drawn up (Appendix 5). The
schedule was used for both secondary search and interviews with
the President and Directors of the CREA/MG (Council of
Engineering, Architecture and Agronomy of the State of Minas
Gerails) . The interview schedule covers six main aspects related
to the engineering profession in Brazil, from the point of view
of the Council of Engineering. These are: 1) the foundation and
development of the functions of the Councils in Brazil; 2)
explanations for the structuring of the engineering occupation
and its transformation to a profession; 3) the evolution of the

figures of Engineering Council’s members; 4) the policies of

labour market control for the engineering profession; 5) the
engineers’ Ethic Code and its ideology of professionalism; and
6) the trends in the profession’s status, prestige, power,
values and labour market.

Finally, Interview Schedule 6 (Appendix 6) was prepared
for the collection of data in the Engineers’ Union. The
schedule was used to guide interviews with Union Leaders and

to undertake document search. It covers eleven main variables

related to the engineers’ union, which are of interest to this
work . These are: 1) the time of foundation of the engineers’
Trade Union and why; 2) its ideologies and class politics; 3)
its recruitment strategies; 4) its membership; 5) its main
conquest, if any; 6) trends in unionisation among engineers;
7) relationship of the Engineers’ Union with the Engineers’
Society and Council of Engineering; 8) its relationship with

other unions; 9) its relationship with political parties.
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6. Data collection

The data was collected following the questionnaire and
interview schedules presented in the Appendices (1 to 6). All
of the interviews (with engineers, managers, representatives
of the companies, Council of Engineering, Engineers’ Union and
Education System) were carried out individually. Such a
procedure allowed me to understand a little better the answers
given by each interviewee. It also made it possible to
increase the level of confidentiality and confidence between
the interviewee and myself, such that, I believe, the quality

and reliability of the data gathered was high.
7. Data Analysis

The data analysis 1is based on a combination of
quantitative and qualitative analysis, in order to improve the
explanations for every variable considered in the analysis.
. Descriptive statistics are used to analyze some grouped data,
and the Chi-Square test 1is applied in order to make it
possible to argue about the relationship between variables

involving engineers in the two companies.

7.1. Procedure for Statistical Analysis

As argued in chapters 1 and 2, this thesis aims to answer
three general questions: 1) How are engineers produced, used
 and reproduced in a developing capitalist society?; 2) How does

the capitalist firm manage professionals?; 3) What are the
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~ consequences of these two forces on the work situation and
class position of Brazilian engineers. This model of analysis
implies that it 1is necessary to categorize the wvarious
characteristics of the sample of engineers and managers, 1in
terms of their educational background, specialization, Job
history and their working situation in the two companies, as
well as how they react to their employment reality in terms of
politics, collective organization and militancy.
Therefore the work involved a comparative analysis of the
~ work situation of engineers and managers in two different

_settings. Thus, to measure the degree of homogeneity and

independence between the variables involving the engineers and
their work situation and class position in two companies we
adopted the Chi-Square test, which is often used in this sort
of social research (Dowdy and Wearden, 1983; Ott, 1990; Hays,
1981). Statistical techniques were also used to obtain the
frequency distribution. The statistical analysis (krosstab and
calculations) were undertaken by using the statistical package

. MICROSTAT [1].

Finally, in order to reduce the concentration of
information in the Contingence Tables throughout the thesis,
it will be informed in the footnotes of each table only the
chi-square value (x?), the probability (P), and the statistical
decision, i.e, if there is similarities or differences between
the wvariables analyzed, or rather, 1f there is or not
association between variables. All the results of chi-square

statistics, including their critical values, are summarized in

the Appendix 9.
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5. THE EDIUCATI_ONAL BACKGROUND OF BRAZILIAN ENGINEERS; and
The Situation in INTCO and NATCO

1. Introduction

Engineering, like other professions, 1s produced and
legitimated, in Brazil, by two basic systems: the educational
and the professional (Vieira, 1985). The educational system is

composed of the institutions responsible for the superior or

“QQuniversity education, in the various fields of knowledge (Ibid.
1985) . In Brazil, the superior education system is composed
of Universities - public and private, faculties, education
institutes, and institutions such as the Federal Council of
Education and the Ministry of Education and Culture. The
professional system, 1is comprised of those institutions which
are responsible for controlling entry to, and the exercise of,
the professions (which require an academic diploma), and for

\”\7defending the interests of their members. In Brazil, CONFEA -

Conselho Federal de Engenharia, Arguitetura e Agronomia

(Federal Council of Engineering, Architecture and Agronomy) ,

and its state branches, called CREAs - Conselhos Regionais de

Engenharia, Arquitetura e Agronomy (or Regional Councils of

Engineering, Architecture and Agronomy) , are the institutions

legally responsible for controlling entry to, and the exercise

of, the engineering profession in the country.

I would like to add, that the Political and Economic

System, which embraces the above systems, are the most
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 powerful for the production, reproduction and the

legitimation of any profession. This can be explained with

reference to the professions which have appeared with the
development of capitalism, like engineering, business
‘ administration, computer science etc, while others have almost
disappeared or have been replaced by new ones. Thus,
engineering, like other occupations, is legitimated by the
economic system in which 1t 1is inserted. Its progress 1is
related to the importance attributed to it by the economic

‘system. The status of the professions, and its prestige, power

\f:and economic value, depends on its usefulness to the economic
and social systems. Thus, to gain an overview of the
engineering profession in Brazil, it is necessary to see how
the political and economic systems have influenced the process
of its production, reproduction and legitimation.

This Chapter examines the evolution of the Brazilian
education system. Special references is made to the way
engineering education has been transformed in Brazil, in order
to shift the engineering profession away from its initial
liberal condition to that of an organizational profession. In
addition, this chapter examines the extent to which the
educational and social background of INTCO and NATCO engineers,
follows the patterns designed by this education and economic

system.

2. Engineering Education in Brazil

During the first three hundred years of the Portuguese

‘rule in Brazil, no attention was given to any sort of
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~}education. As a result, in 1850, 90.0 per cent of Brazil’s
opulation were illiterate (World Bank, 1991:55). The sons of
rich families used to be sent to Portugal, France and
England, to attend courses of Medicine, Law and Engineering.
With the Royal Family’s move to Brazil, in 1808, the situation
improved a little. In 1810, the Academia Real Militar was
founded (The Royal Military Academy), by D. Joao VI, the
Portuguese King, to train military engineers and artillery
officials. In 1839, civilians were also allowed to engage in
Qstudy at the Military Academy. It was latter transformed to the

 Escola Politecnica do Rio de Janeiro (Polytechnic School of Rio

de Janeiro). In 1875, the Escola de Minas de Ouro Preto was
created (School of Mines of Ouro Preto), to train mining
engineers, geologists, mineralogists and metallurgists, to

attend the market demand related to the exploitation of the
rich mines of the State of Minas Gerais (Castro, 1955). In
1894, the Politecnica de Sao Paulo was created (Sao Paulo

Polytechnic), and 1896, saw the founding of the Engineering

 ﬁ School of the Mackenzie College (Kawamura, 1979).

Engineering education was initially very generic, because
engineers were expected to perform only bureaucratic functions
in the State apparatus, in projects to build railways, ports
and hydroelectric power stations. Most of these undertakings
used imported technology and were controlled by foreign
capital. Thus, their technical direction was undertaken by
foreign engineers and by Brazilian engineers who had graduated
_abroad. Neither the foreign nor the State bourgeoisie held

any interest in the development of local engineering schools

138




. (Kawamura, 1979:63).

Later, foreign entrepreneurs attempted to make the
 Brazilian engineering education system more pragmatic and
functional, so that they c¢ould contract Brazilian engineers
already trained to work within a capitalist model similar to
their home countries (Kawamura, 1979:66) . However, the
attempt to adopt the model of engineering education of
industrialized countries in Brazil, soon revealed problems.

The Brazilian agrarian bourgeoisie argued that the Brazilian

~_agro-exporting economy did not require high-tech

professionals, and that the industrial sector was still
underdeveloped to absorb such  manpower (Fernandes,
1971:120-121) .

The possession of a University diploma used to give 1its
possessors not only professional authority, but also reinforced
the condition of membership of a new dominant social group in
Brazilian society (Cruz, 1967:280-81l). Lawyers and medical
doctors were those who enjoyed the highest status, due to their
natural involvement with the political and social systems.
 Engineers enjoyed only professional authority in their area
of knowledge, but this also represented a new way to achieve
social power (Nogueira, 1967:213). This authority was achieved
in the few schools that existed, through a selection process
which reserved the best opportunities for the members of the
dominant class. Engineers used to originate from large-scale
farmers, foreign entrepreneurs or the families of foreign
prrofessionals. Most of them worked in their family'’s

businesses, whilst others worked as civil servants 1in the
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_ State apparatuses (Kawamura, 1979).

Before 1930, the Brazilian education system was very
elitist, and the majority of the schools which trained liberal
professionals, such as medical doctors and lawyers, were public
and free. For the "people" there were a number of places in
the public primary schools, from where they could achieve, at
most, a secondary technical education (Teixeilra, 1964). The
engineering education syllabus was very theoretical, so many
students had to be sent for practical training in the USA and

 Europe, where technological development was taking place.

,”;\Therefore, only rich students or those supported by the state
apparatus, could afford this sort of education. Thus, the best
places in the hierarchical structure of knowledge, were
reserved for the descendants of the elite (Kawamura, 1979:71).
As a result of these policies, Brazil entered the 20th century
with 80.00 per cent of its population illiterate (World

Bank,1991:55) .
2.1 Engineering: Towards an Organizational Profession

Despite its effort to maintain control ideologically and
economically of the state, the agrarian bourgeoisie could not
prevent capitalist development forever. The international
economic crisis of 1929, disarticulated the Brazilian agro-

exporting economy as a whole. Hence the economic and political

contradictions that arose led to the replacement of the land
oligarchy in power in 1930. The new government intended to

promote economic development through industrialization, and
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  thuS oriented the education system towards producing qualified
manpower to attend to the industrial expansion which would
take place (Lima, 1974:97-98).

Few engineering schools were founded during the 15-years
of the Vargas government (1930 to 1945), but the existing ones
underwent meaningful changes. Engineering education was
oriented towards specialisation 1linked to industrial
production, where it would play an important role in national

industry. This tendency was also reinforced by Brazilian

~_entrepreneurs, professors and engineers who were strongly

_interested in the new ideas of rational work organization,
\developed by Frederick Taylor and his followers (Kawamura,
1979:73) .

Engineering education became more pragmatic, and the
engineering schools were Jjoined to other faculties and
transformed into "Universities". Public and private engineering
schools began to follow the same educational model as defined
by the Ministry of Education, so that it could keep control
over the quality of the labour force to be launched into the
labour market. (Kawamura, 1979).

The place engineers should occupy in the division of
labour, was also defined by the engineering schools’
officials. Professors argued that the function of engineers,
should follow Fayol’s classic definition of ©provision,
organization, supervision, coordination and control (Kawamura,
1979). By doing so, the education system stipulated that in
jcapital/labour relations, engineers should represent capital.

 However, it was not mentioned that engineers constituted
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_anything other than qualified labour. Contrary to the view of
the professionalisation thesis the supervisory function was

already embodied in engineering education in Brazilian society.

The predicted conflict in performing technical and supervisory
functions, at the same time, was not recognized.

Engineers were indirectly compensated for this double
function through privileges created by the education system,
which preserved the elitist view of the engineering profession
observed before 1930. The rigid selection processes remained

untouched, so that only highly prepared candidates could be

J 5 approved” By doing so, the education system managed to reserve
the opportunity to attend an engineering school, to students
who came from the dominant classes. In addition, the labour
market was still incipient, and was controlled by "engineer
entrepreneurs", or by eminent politicians and rich families,
which reserved the job opportunities for engineers, even in
the public services, for members of their own classes.

The attempt to promote economic development after the
1930s, did not affect engineering education and the labour

:market for engineers in the same proportion. In 1964 there
were only 4,534 engineers and 4,169 technicians, representing
only 0.4 per cent of this working population, respectively
(Junior, 1966:650). Only with the Military Government
(1964-1985), did the proliferation of engineering schools

occur and a more substantial engineering labour market

develop.
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2.2 Engineers as "New Middle Class"®

When the military government assumed power in 1964, the
traditional route for social mobility to the middle classes,
through savings, investment in small business and capital
reproduction, had already been narrowed, by the historical
economic concentration taking place in the country. As a
result, working and middle class people targeted education as
a new way to improve social mobility and their standard of

1living. Although a University degree did not guarantee by

\itself a better social position, as in the past, it did allow
degree holders to apply for better jobs and postulate social
ascension in an emerging professional labour market (Cunha,
1975:47) .

The middle classes had supported the military coup of

1964, and so the Military government attended their appeals
for better education, since this would legitimate the new
ruling class in power (Gomes, 1986). With the educational
reform of 1968, whose model prevails to this day, the
engineering and technical schools were structured to offer an
imminently pragmatic education. The courses were subdivided,
areas of specialization were created, and the content of

disciplines was altered towards attending to industrial

activities. Many technical schools and engineering faculties
were created. In addition, courses for technologists, as an
intermediate level profession between engineers and
technicians were also created. The post-graduate system was

strongly boosted too. A programme of "excellence centres" was
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_ initiated, through which Universities and Faculties, both
public and private, were elected, if considered satisfactory,

to receive financial support from central government (Cunha,

1975) .

Engineering was divided into various areas of
specialization, such as c¢ivil engineering, mechanical
engineering, electrical engineering, metallurgical

engineering, mining, naval and chemical engineering. These
areas of specialisation were defined strictly according to the
\\supposed market needs. For each course, a minimum curriculum
 requirement of 3,600 hours course-work was defined, to be
given in 5 years time (MEC,1977:5).

The Military government did not open engineering schools
with State expenses, but authorized the foundation of private
engineering schools all around the country. These schools were
set-up to balance, in the short term, the supposed market
needs. For example, in 1959 there was only 84 engineering
courses in the country, while in 1974 this had risen to 237
(MEC, 1977:18), and by 1988, to 332, including those in
agronomic engineering (IBGE - Anuario Estatistico do Brasil,
1990). In the 1950s, most courses were in civil engineering,
but by the 1970s, there were already specialised courses,
including a course for technologists.

Moreover, the new education system established a new
hierarchy within the engineering profession. Ranging from the
top to the bottom of the professional hierarchy, we find
Doctor engineers, Master engineers, specialist engineers,

engineers, technologists and finally technicians. By the
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 criteria of the school attended, we find professionals who have

graduated in "Excellence Centres" (the best schools), through
to those from "Non-excellence Centres". Here, the elitism
still prevails.

As a result of these policies, the engineering population
has increased substantially year on year since 1975. TABLE 5.1
shows that 12,425 engineers and technologists graduated in
1975; This annual figure almost doubled in 1985, to 19,945
graduates but decreased to 16,264 in 1987. This recent decline
is a result of the recession and the decline of the labour
\i’market between 1982 and 1984, which has led some students to
change their career orientation.

In 1991, Brazil had 450,000 engineers [1]1. This
translates to one engineer per 333 people in the country. This
figure is low when we consider that in 1970, Germany already
had on average one engineer per 15 people, and Argentina, one
engineer per 62 people (ABENGE, 1980:12).

TABLE 5.1 - EVOLUTION OF THE NUMBER OF ENGINEERS AND
TECHNOLOGISTS GRADUATED BETWEEN 1975 AND 1987.

Year Number of Graduated
1975 12,425
1977 11,549
1978 12,653
1979 13,400
1980 14,147
1985 19,945
1986 18,511
1987 16,264
Source: MEC (1977), "Nova Concepcao do Ensino de Engenharia no

Brasil", DAU\CFE, abril; IBGE (1990) "Anuario
Estatistico do Brasil" pp.188-203.
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However, with the stagnation of the Brazilian economy
,Wuring the last decade, the labour market for engineers has
been profoundly affected. The crisis of the early 1980s led
many students to reorient their career. As TABLE 5.1 reveals,
the number of graduates per vyear after 1985, has decreased.
This 1s the result of a decrease in the enrolment on
engineering courses, since the recession of 1982\1984.
Although the educational reforms of the late 1970s have
created more opportunities for people to attend University,

__elitism and privileges have not disappeared from Brazilian

°xi"society. The best courses and the best schools still offer very

few opportunities, and do not offer evening classes necessary
for working class candidates. Furthermore, they adopt a very
hard selection process, require full time dedication, and

their courses are of very long duration. A University course

in Medicine, for example, lasts for 6 years plus a further 2
years specialisation in hospitals. Engineering courses last
for 5 years full-time and 6 years part-time; Law requires

_ 5-years dedication; as does Economics and many other courses.

Thus, students who cannot afford to pay private schools fees
' or cannot afford to attend daytime classes in public schools,
cannot become a full professional.

Within this system, students who are capable of entering
the best engineering schools must also have had a very good
secondary education, Dbecause the competition and the
selection process to enter a public university is very tough.

Part of this is explained by the fact that public Universities

_are responsible for only one-third of the vacancies available
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 to superior education in the country. TABLE 5.2 shows the
number of vacancies offered by public and private universities
in 1988, and number of candidates who applied for selection
to £ill these places. We can see from this, that 66.4 per cent
of all students who enroled for superior education in 1988,
did so at private institutions. The proportion of total
applicants was very close for each of the two types of
institutions, although the number of wvacancies in public
institutions was much lower. This means that the competition
for public universities was much higher.

TABLE 5.2 VACANCIES OFFERED BY PUBLIC AND PRIVATE UNIVERSITIES
IN BRAZIL AND THE NUMBER OF CANDIDATES APPLIED FOR

SELECTION - 1988 (absolute and per cent) .

Type of University Vacancilies Applicants Enrolment
Public 149.593 931,136 144,312
(32.2) (48.0) (33.4)
Private 314,146 990,742 287.952
(67.8) (51.5) (66.4)
Total 463,790 1.921,878 432,264

Source: IBGE: "Anuario Estatistico do Brasil®" (1990:188-203).

The competition to attend the most prestigious courses of
private schools 1is also very high. For example, 1in the
selection process of 1991, undertaken by the Catholic
University of Minas Gerais, (a private institution), there was
on average, 6 candidates per vacancy for their engineering
courses (PUC\MG, 1991). Odontology, which 1is typical of the
new wave of liberal professions in Brazil, received an
incredible 40 candidates per vacancy, despite boasting the
highest monthly fees in private schools. TABLE 5.3 shows some

of the courses offered by the Catholic University of Minas
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Gerais and the number of applicants per vacancy, in 1991.

TABLE 5.3 - RATIO APPLICANTS/VACANCY PER SELECTED

COURSE OFFERED BY CATHOLIC UNIVERSITY OF MINAS
GERAIS, 1991

Course Time/Classes Number of

M=morning Applicants
A=afternoon per Vacancy

E=evening

Computing Sciences

A 7.95

¢ivil Engineering M 6.91