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For some years now Brazil has been wholly committed to rapid
zconomic growth. That it has been successful to date is attested
by the recent growth rates. From 1968 through 1972, for example,
the GNP per capita increased at an average rate of over 6 per cent

per year. in an effort to maintain this momentum, the educational
Legislation was recently rewritten to revamp public education so as
to train a more effective labour force. The new law clearly

asgumes that industrial productivity can be inereased by providing
the population with education appropriate for the occupations
cequired by the economy of the region. The Government is
zspecially concerned about the preparation of technical experts,
nanagers and supervisors, and technical support personnel, here
2alled "specialised personnel", required by the nation's factoriles.

The present research, conducted at the request of the Govern-
zent of Brazil, was concerned with the evidence regarding the
validity of this assumption, In 1970, when the project was8 begun,
there was not much evidence regarding the effects of formal prepara-
tion on occupationgl productivity in Brasil or other developing
cogntrles. This is not %o say, of course, that theory and some
£v1dence were altogether lacking (Schultz, 1961; Morgesn, David,
Johen and Braszer, 1962; Denison, 19663 Becker, 1967; and Blaug,
1970). ~ But even in the richer countries, definitive multiple
regression studies of the net effect of education, experience and
other key variables on the income and/or wages of individuwals have
been appearing only within the last half-decade or so (¥levmarken,
19727 Mincer, 1974; Sewell and Hauser, 1975).

Yet even these cannot suffice to determine whether cccupaticnal
preparation has a Bubstantial effect on productivity. As Thurcw
(2973} has pointed out, education may operate merely to certify
that the worker can learn the necessary skills once he has been
hired; whether he actwally learns any has yet to be shown. Indi-
cators specifically designed to measure oceupational preparation are
n§eded. We also need better measures of productivity at the indi-
vidual level in place of average or to%tal earnings, the measure
commonly employed, such as might be obtained by calcuiating the

total menetary value of 211 the worker's wages and other benefits
per unit %ime.

The present research was designed %o estimate, in their prnéer
causal order, the effects of occupational preparation, cccupaticnal
positicn, job experience, a2ge and seniority on standardised hourly
wages, taken as a proxy for the productiviiy of individuals. Data
obtained from a sample of specialised personnel in Brazil's manu-
facturing sector were subject to multivariate analyses. -

In 580 Paulo, the State selected as the site, 20 per cent of
Brazil's population produces 50 per cent of its GNP, Data were
gcllected in 1970-71 on the 22,587 specialised workers in 688
industrial firms, which constitute a stratified random sample of
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those with more than 20 employees in the 11 most productive
sectors. {Ffor details see Pastore, Haller and Buendia, 1974.)
The sawple includefl managerial, supervisory and support personnel,
amounting to & per cent of the total labour force of the firms.

The dependent variable is the worker's standardised hourly ]
wage, expressed in cruzeiros (W), the sum of his wages and benefits
divided by the number of hours worked during the year.

Occupatbional  preparation (E), in approximate year equivalenis,
18 the first antecedent variable. It includes basic educational
attainment and occupationally specific training. These scores
range from 4 te 17, as folleows: 4 - primary school plus in-
service training; 4 - some junior high scheool plus in-service
training: 8 - junior high scheol; 9 - junior high school plus
technical short courses (less than two years in length); 11 - high
school graduation; 12 - high school gradvation plus technical
schooling appropriate to one's occupation; 13 - some university
education appropriate to one's occupation; 14 - a three-year
university degree in one's occupaticnal speciality; 15 - same as
14, but four years; 16 - same as 14 but five years; and 17 - same
as 14 but six years. Note that the scale measures occupationally
relevant education rather than formal educaetion in general.

Ococupaticnal influence level (I} is a measure of the rank of
the person’s job (not necessarily the occupation for which he
trained) within the power hierarchy of his firm.1l Conbining span
and type of influence yields a slx-point index: 6 - managers and
directors - wide, linej 5 - experis {scientists, attorneys,
engineers, etec.) — wide, staff; 4 - department heads and super-
visors - medium, line; 3 - technicians -~ medium, staff; 2 -~ fore-
men - narrow, line; 1 - auxiliary office personnel - narrow, staflf.

Age (A) 'in years (Reynolds, 1964; Mincer, 1974) is included
as a measure of the total accumulation of work experience.
Seniority (8}, or years in the firm, is a second experience variable
which, net of age, measures one's knowledge of the firm's proce-
dures. Years in the current job (J) is a third measure of accumu-
lated experience variable, measuring one's knowledge of the
roufines specific to a job.

Industrial sector is a control variable included to determine
the effects of the variables by secior.

Model. The five independent variables were incorporated into
a recursive "vausal' model (Blalock, 1972) in which the standardised
houriy wage of the individual worker (W) is the dependent variable.
We posit that occupational influence lavel (1) has a direct effect
upon the dependent variable, and that indirectly it may transmit
part of the effects of %raining, seniority and age. QOccupaticnal
preparation (E}, an exogenous varlable, 1s taken as a measure of
trained competency, which, net of other variables, might directly
affect one's wage and might also do so indirectly by raising his

position in the firm. Age (A), indicating general experience,
might have direct and indirect effects by way of its impact on posi=-
tion in the firm and on job experience. These effects, too, would

) 1 This concept is more fully explained in Pastore, Haller and
Buendia, 1974.
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be net of those of all other variables. It is also exogencus.
Sentority ($) tec is exogenous, and affects the same variables as
age. Years in the preseant job (J) is endogenous. It is taken
to be partially determined by age and seniority {but not by cecu-
pational preparation or occupational influence level}). It may
only have direct effects on wages.

The estimation of effects assumes %that the above sequence of
the variables is correct. The total effect of an antecedent on
a subsequent variable is taken t¢ be the sum of its indirect and
direct effects. The direct effect of 2 variable is taken to be
its highest order partial beta weight on a dependent-variable.
Its indirect effect is the product of its direct effect on an
intervening variable times the latter's direct effect on the depen-
dent variable {Duncan, 1971; TFinney, 1972).

The main objective of this analysis is to present an intelli-
givle assessment and comparison of the network of effects of the
five antecedent variables on standardised wages and thus on pro-
uctivity. This leads to two key technical decisions. First,
the common practice of analysing the lognormal transformation of
the wage variable is thus unnecessary and the dependent variable
was not transformed. Second, path analysis requires linear
regression technigues. Both for this reason and because a separ-
ate analysis showed that little was to be gained by allowing for
non-linear relations, all relations were assumed to bhe linear.

Results. A detailed summary of all the path analyses was bre-
pared (Appendix A).L The cpefficients reported in the text are
taken from the total sample.

1. Occupational influence {(I), indicating the level in the
firm at which one exerts his influence on the company's operations,
is one of the most powerful variables affecting wages: Py, = 0.323.

This means that in SZc Paulo's industries, wages are highly depend-
ent wpon the position the individwal occupies in the power struc-
ture of the firm. The higher one's position, the higher his
salary. This variable is not merely an individual attribute; it
is a position in the hierarchy of the firm. In other words,
rewarda accrue to persons because of their location in the institu-
tional structure.

Disaggregating the effects of this variable on wages, we find
that 40 per cent of its total wage effect i3 due to the indirect
impact of occupational preparation, 20 per cent to age, and only
3 per cent o senlority. In all, 63 per cent is thus due to the
combination of formal preparation and experience. The remaining
37 per cent of its effect on wages is not relayed from any known

1 Readers interested in the standardised multiple regression
equations for wages can form them by compiling the data in the
second column of Appendix A. The five values for each sample (or
sector) are the partial beta (B) weights, or standardised regreasion
coefficients, of hourly wagés on_each variable. Thus the estimated
standardieed hourly wage .level (WT) in the total sample may be
written as follows:

Wo = .323I - .0597 + .258A + .359E + .069S.

The standardised regression eguations for the various sectors may
be formed analogously.

A,
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antecedent variable. Yet the worker's cccupational influence
level jtself is largely determined by such other factors:

sz g = 0.18, Future research should attempt to determine what

these are. in any case, the firm itself seems to take into
account a number of factors in allecating men to positions - line
and staff distinctions, span of contrel, etec., not to mention
individual echaracteristies. Cne influvences the operations of the
firm by his exercise of the powers inherent in his position,
together with whatever additional influence he can muster. The
zero~order coefficient of determination provides an estimate of the

total effect of position on wages: x~ = 0.24. In other words,
about one-guarter of the variance in standardised wages is due to
one's power position, Available theory on human capital tends to
ignore this aspect of the reward process, normally concentrating on
experience and education.

2, Occupational preparaticn is cne of the powerful factors
determining wage differentials. Since it figures in the alloca-
tion of power positions, it plays a substantial indirect role.
tts indirect effect is ”WE(I).= 0.130. Its direct effect is

PWE = 0.329, for a total effect of Tyg = C.459.- This finding

appeara to be consistent with the Brazilian policy of gearing
formal preparation to the occupational structure. To the extent
that ope's wvalue to the firm is measured by his standardised

wage - an assumption which seems justified - it would appear that
occupationally specific formal preparation considerably enhances
it.

In a rational economy it is to be expected that formal train-
ing for one's work wil} result in more effective performance. our
findings suggest that S4c¢ Pawlo's industrial system exhibits such
rationality.

This finding is not, of course, inconsistent with previous
work showing large effects of education on income (Mincer, 1974).
Qur main innovation {as opposed %o much human capital research) is
the emphasls on occupational preparation rather than education as
such.

3. Age i3 a third important variable. In thia study its
effects are measured met of formal occupational preparation and of
sepjority in the firm,. It thus seems reasopable t0 suppose that
its remaining wage effects are due to general work experience.
The large effect (total effect being 0.314) which it has on the
wages of these specialised industrial personnel implies that, at
least at this élite level of the firms, experience is a valuable
asaet, As we have just seen, a small part of its total wage
effect is relayed through occupational influence level, which it
influences to some extent. Yet most of its effect is normally
direot. In the over-all sample, for example, its direct effect
on wages is abkout BO per cent of its total effect.

4.. Sentority, years in the firm, is another measure, net of
formal preparation, age and time in the present job, experience
and knmowledge, especially routines unigue %o the firm. Perhaps
surprisingly, there is not one industrial sector in which this
variavle has any substantial influence, although what little it has
is positive. This seems to mean that the procedures of different
firms are so similar that it is not worth-while to use seniority as
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anything more than a weak criterion for rewarding S#o Paulo's.
specialised industrial workers. Apparently, formal preparation and
general work experience are far more important as sources of compe-
tency .

5. Wet of the effects of the other variables which are sources
of competence, job experience (years in the present job) goes
unrewarded, Indeed, it has a small negative effect in most indus-

trial sectors. The implicaticn is that the more capable specialised

workers do not stay in their jobs very long. They are evidegtly
rewarded by being advanced into better-paying positions, leaving
behind the less capable, who sometimes receive slightly lower salar-
ies. .

The above summaries seem genérally appropriate for almost every
industrial sector. The main exeeption is the clothing and shee
industry. This sector rewards occupaticnal influence and age the
least of all. It punishes longer job tenure most severely, and
rewards seniority and occupational preparation the mest highly.
Perhaps it is significant that formel preparation eounts most here
where it is least available. That is, where trained people are
egspecially abundent, training does not pay so well. The relation-

ship between scarcity and impact on wages does not, however, hold fox

any of the other variables,

Conecluysion. 8o far as we are aware, there are no other studies
comparable to this one in which multiple regression methods are
applied to the analysis of the effects of position, formal prepara-
tion, and experience on the standardised wages (or rewards)
obtained by individual specialised waorkers in the industrial sector
of a developing nation. Indeed, this project would appear io be
unigue in several respects: its use of fotal earnings gtandardised
to an houriy basis; its adoption of an occupaticnally relevant

measure of formal preparation; its use, under controlled conditions,

of age, seniority and years on the job as measures of general work
experience, experience in %he firm and experience on the job; and
its introduction of occupational influence level as a key variable.
And it is almest unigue (See Sewell and Hauser, 1975} in its appli-
cation of path analysis as a2 method for assessing direct, indirect
and total effects of antecedent variables on wages.

Beyond doubt, a more detailed discussion of the data presented
herein would be profitable, although space limitations unfortunately
will not permit it. In other publications, we intend to provide
additional studies of them. But we hope that, by making the sec-
toral path analytic data and other basic statistics (Appendices B
and €) available here, other researchers may be able to examine them
fruitfully without waiting for further publications to appear.

The main general conclusion which we draw from the present
examination iz that the S350 Paulo indusatrial system appears to
reward its most highly placed workers - here the top 6 per cent -
according +o0 national principles appropriate to the most highly
industrialiged countries. Even applying extremely restrictive .
constraints -~ linearity of relationships, measures of position, pre-
paration and experience conceptually and operationally independent
of each other, and an untransformed wage metric - we find that the
five antecedent variables, reasonably placed in a causal order,
account for about 36 per cent of the variance in hourly wage differ-

entials. The most powerful of these are one's position in the
firm's influence hierarchy, one's formal preparation for his occu-
pation, and one's over-zll work experience. Seniority in the firm

and years on the job count for little in compariscn.
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We hope that the present work may make a small contribution
to the growing body of evidence regarding the determinants of wage
differentials in general and to the analysis of the productivity
of specialised indusirial workers in developing nations in parti-
cular. . We also hope that simllar research may be undertaken in
other countries, developing and developed, and in cther strata of
the industrial labour force. Such comparative studies may help
provide the basig by which untested myths about indusiry and
development may be replaced by s0lid research findings.
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APPENDIX A

Partitioned effects of independent and intervenine varimhles on weges by industrial sactor

Total f?irzctf Indirect effects of the 2
. affect of eifect o i1th g
Sector Vﬂf;?ble e aib the itk i independent variasble RW.IJAPE S:?gte
variable: Yariable: Total
Mg Pgsl (Pry x Pgy) + (Pry * By ingivect
All sectors - ’ 0.363 22 587
I 0.323 (0_323; - - - - -
I -0.059 {-0.039 - - - - -
A 0.314 0.258 0.200 0.323 0.154 -0.059 0.056
B 0.459 0.329 0.401  0.323 - - 0.130
3 0.047 | 0.069 0.033  0.323 0.552  -0.059 0.022
Food processing ’ 0.330 1 341
I 0.314 (0.3_16; - - - - -
J -0.103 (-0.103 - - - - -
A 0,258 0.249 0.140 0.316 . 0,168 -0.103 C.027
B 0.482 0.347 0.427 0.316 - = 0.135
g -0.033 0.007* 0.049% 0.316 0.531 -0.103 -C.040
Clothing ané
shoes : 0.38% 183
1 0.253 (0.253; - - - - -
J -0.107 (-0.107 - - - - -
A 0.147 0.158 0.062% 0,253 0.066% -0.107 0.009
E 0.541 0.433 0.428  0.253 - - 0.108
s 0.168 0.240 0.059% 0,253 0.809 -0.107 -0.072
Textilea ) - 0.330 1578
I 0.343 50.343} - - - - -
J 0.014 0.014 - - - - -
A 0.310 0.272 0.106 0.343 0.135 0.014* 0.038
E 0.426 0.279 0.427  0.343. - - C.147
] -0,056 -0.062 -0.010% 0.343 0.659 0.014%* 0.006
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