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For some years now Brazil has been wholly committed to rapid 
~conomic 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 
assumes that industrial productivity can be increased by providing 
the population with education appropriate for the occupations 
cequired by the economy of the region. The Government is 
3:8pecially concerned about the preparation of technical experts, 
nanagers and supervisors, and technical support personnel, here 
::alled "specialised personnel ll , required by the nation's factories. 

The present research, conducted at the request of the Govern­
nent of Brazil, was concerned with the evidence regarding the 
validity of this assumption. In 1970, when the project was begun, 
there was not much evidence regarding the effects of formal prepara­
tion on occupational productivity in Brazil or other developing 
countries. This is not to say, of course, that theory and some 
evidence were al together lacking (S chul tz, 1961; Morgan, David, 
00hen and Brazer, 1962; Denison, 1966; Becker, 1967; and Blaug, 
1970), But even in the richer countries, definitive multiple 
regression studies of the net effect of education, experience and 
othe~ key variables on the income and/or wages of individuals have 
been appearing only within the last half-decade or so (Klevmarken, 
1972; Mincer, 1974; Sewell and Hauser, 1975). 

Yet even these cannot suffice to determine whether occupational 
preparation has a SUbstantial effect on productivity. As Thurow 
(:1'973) has pointed out, education may operate merely to certify 
that the worker can learn the necessary skills once he has been 
hired; whether he actually learns any has yet to be shown. 'Indi­
cators specifically designed to measure occupational preparation are 
needed. We also need better measures of productivity at the indi­
vidual level in place of average or total earnings, the measure 
commonly employed, such as might be obtained by calculatin~ the 
total monetary value of all the worker'S wages and other benefits 
per unit time. 

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

.In S~o Paulo, the State selected as the Site, 20 per cent of 
BrazLl's population produces 50 per cent of its GNP. Data were 
collected in 1970-71 on the 22,587 specialised workers in 688 
industrial firms, Which constitute a str~tified random sample of 
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T. Michael Carter, Tarcizio Rego Quirino, Ana Maria Bianchi 
and Darcio Caron for statistical advice and computational 
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those with more than 20 employees in the 11 most produc.tive 
sectors. (For details see Pastore, Haller, and Buendia, 1974.) 
The sample included managerial, supervisory and support personnel, 
amounting ~o 6 per cent of the total labour force of the firms. 

The dependent variable is the worker's standardised hourly. 
aage expressed in cruzeiros (W), the sum of fiLS wages and benefLts 
~vided by the number of hours worked during the year. 

Occupational'preparation (E), in approximate year equivalents, 
is the f~rst antecedent var~able. It includes basic educational 
attainment and occupationally specific training. These scores 
range from 4 to 17, as follows: 4 - primary school ~lus in~ 
service training; 4 - some junior high school plus ~n-serv~ce 
training; 8 - junior hi~h,school; 9 - junio: high school plus. 
technical short courses (less than two years Ln length); 11 - h~gh 
school graduation; 12 - high school graduation plus tec~nical 
schooling appropriate to one's occupation; 13 - some un~versity 
education appropriate to one's occupation; 14 - a three-year 
university degree in one's occupational speciality; 15 - same as 
14, but four yearsj 16 - same as 14 but five years; and I? - same 
as 14 but six years. Note that the scale measures occupat~onally 
relevant education rather than formal education in general. 

Occupational influence level (I) is a measure of the rank'of 
the peraonis job (not necessar11Y the occupation for whi?h.he 
trained) within the power hierarchy of his firm.l combln~ng span 
and type of influence yi.elds a six-point index: 6 - managers and 
directors - wide, line; 5 - experts (SCientists, attorneys, 
engineers, etc.) - Wide, staff; 4 - dep,artment heads and super­
visors _ medium, line; 3 - technicians - medium, staff; 2 - fore­
men _ narrow, linej 1 - auxiliary office' personnel - narrow, staff. 

~ (A) 'in years (Reynolds, 1964; Mincer, 1974) is included 
as a measure of the total accumulation of work experience. 
Seniori ty (S), 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 var~able, measuring one's knowledge of the 
routines specific to a job. 

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

Model. The five independent variables were incorporated in~o 
a recurs~ve !!causal" model (Blalock, 1972) in which the standard~sed 
hourly wage of the individual worker (W) is the depend7nt variable. 
We posit that occupational influence level (I) has a dLrect ef~ect 
upon the dependent variable, and that indirectly it may trans~~t 
part of the effects of training, seniority and age. Occupat~onal 
preparation (E), an exogenous variable, is ~aken as ~ meas~e of 
trained competency, which, net of other varlables, m~ght ~~rec~ly 
affect one'S wage and might also do so indirectly by rais:ng h~s 
position in the firm. Age (A), indicating general e~er~ence, . 
might have direct and indirect effects by way of its lmpact on pOSl­
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 exogenous. 
Seniority (S) too is exogenous, and affects the same variables as 
age. Years in the present job (J) is endogenous. It is taken 
to be partially determined by age and seniority (but not by occu­
pational preparation or occupational influence level). It ma~ 
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 to be the sum of its in.direct and 
direct effects. The direct effect of a 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 (~uncan, 1971; Finney, 1972). 

The main objective of this analysis is to present an'intelli­
gible assessment and comparison of the network of effects of the 
five antecedent variables on standardised wages and thus on pro­
ductivity. 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 techniques. 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 be linear. 

Results. A detailed summary of all the path analyses was pre­
pared~dix A).l The coefficients reported in the text are 
taken fr9m the total sample. 

1. Occupational influence (1), 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: PWA ~ 0.323. 
This means that in S~o Paulo's industries, wages are highly depend­
ent upon the position the individual ocoupies in the power struc­
ture of the firm. The higher one's posi tiOD, 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, 
rewards accrue to persons because of their location in the institu­
tional structure. 

Disaggregatlng the effects of this variable on wages, we find 
that 40 per cent of its total wage effect is due to the indirect 
impact of occupational preparation, 20 per cent to age, and only 
3 per cent to seniority. In all, 63 per cent is thus d.ue 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 (~) weights, or standardised regreSSion 
coeffioients, of hourly wages on each variable. Thus the estimated 
standardised hourly wage ,level (~T) in the total sample may be 
written as follows: 

WT = .3231 - .059J '+ .25BA + .359E + .06g8. 

The standardised regreSSion equations for the Various sectors may 
be formed analogously. 
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antecedent variable. yet the worker's occupational influenc'e 
level itself is largely determined by such other factors: 
R2

W.EA8 ~ 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 allocating men to positions - line 
and staff distinctions, span of control, etc., not to mention 
individual characteristics. One influences 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: r2 ~ 0.24. In other words, 
about one-quarter 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 preparation is one of the powerful factors 
determining wage differentials. Since ~t figures in the alloca­
tion of , power pOSitions, it plays a substant~al indirect role. 
Its indirect effect is "WE(I) ~ 0.130. Its direct effect is 
PWE ~ 0.329, for a total effect of "WE 0.459. This finding 
appears to be consistent with the Brazilian policy of gearing 
formal preparation to the occupational structure. To the extent 
that on'e' s value 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 will result in more effective performance. Our 
findings suggest that 8~0 Paulo's industrial system exhibits such 
rationality. 

This findlilg is not, of course, inconsistent with previous 
work showing large effects of education on income (Mincer, 1974). 
Our main innovation (as opposed to much human capital research) is 
the emphasis on occupational preparation rather than education as 
such. 

3. Age is a third important variable. In this study its 
effeots are measured net of formal occupational preparation and of 
seniority in the firm. It thus seems reasonable to 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 elite level of the firms, experienoe is a valuable 
asset. 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 
direct. In the over-all sample, for example, its direct effect 
on wages is about 80 per cent of its tota~ effect. 

4. Seniority, years in the firm, is another measure, net of 
formal preparation, age and time in the present job, experience 
and knowledge, especially routines unique to the firm. Perhaps 
surprisingly, there is not one industrial s·ector in which this 
variable has any substantial influence, although what little it has 
is positive. This seems to mean that the procedures of d~fferent 
firms are so similar that it is not worth-while to use sen~ority as 
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anything more than a weak cri teri·on for rewarding S110 Paulo's. 
specialised industrial workers. Apparently, formal preparat~on and 
general work experience are far more important as sources of compe­
tency. 

5. Net 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 implication is that the more capable specialised 
workers do not stay in their jobs very long. They are evidently 
rewarded by being advanced into better-paying positions, leaving 
behind the less capable, who sometimes receive slightly lower salar­
ies. 

The above summaries seem generally appr.opriate for almost every 
industrial sector. The main exception is the clothing and shoe 
industry. This sector rewards occupational influence and age the 
least of all. It punishes longer job tenure most severely, and 
rewards seniority and occupational preparation the most highly. 
Perhaps it is significant that formal preparation counts most here 
where it is least available. That is, where trained people are 
especially abundant, training does not pay so well. The relation­
ship between scarcity and impact on wages does not, however, hold for 
any of the other variables. 

ConclUSion. So far as we are aware, there are nO other studies 
comparable to ihis 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 workers in the industrial sector 
of a developing nation. Indeed, this project would appear to be 
unique in several respects: its use of total earnings standardised 
to an hourly basis; its adoption of an occupationally 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 the firm and experience on the job; and 
its introduction of occupational influence level as a key variable. 
And it is almost unique (.see Sewell and Hauser, 1975) in its appli­
cation of path analysis as a 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 C) 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 ~rom the present 
examination is that the S~O Paulo industrial system appears to 
reward its most highly placed workers - here the top 6 per cent -
according to national principles appropriate to the most highly 
industrialised 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 untrans~ormed 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 powerfnl of these are one' s position in the 
firm's influence hierarchy, one's formal preparation for his occu­
pation, and one's over-all work experience. Seniority in the firm 
and years on the job count for little in comparison. 
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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 industrial workers in developing nations in parti­
cular. We also hope that similar research may be undertaken in 
other countries, developing and developed, and in other strata of 
the industrial labour force. Such comparative studies may help 
provide the basis by which untested myths about industry and 
development may be replaced by solid research findings. 
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APPENDIX A 

Partitioned effects of independent and intervening variables on wages by industrial sector 

Total Direct Indirect effecta of the 
effect of effect of ~ independent variable 2 

Sample 
Sector Variable 

the ith the ill RW.IJAPE 
( ,) size 

variable: variable: Total 

"Wi PWil (PIi x PWi ) + (PJl x PWJ ) indirect 

All sectors 0.363 22 581 
I 0.323 (0.323; 
J -0.059 (-0.059 
A 0.314 0.258 0.200 0.323 0.154 -0.059 0.056 
E 0·459 0.329 0·401 0.323 0.130 
s 0.047 0.069 0.033 0.32.} 0.552 -0.059 0.022 

~ 

Food proceSSing 0·330 1 341 
~ 
~ 

I 0.316 (0.316; 
J -0.103 (-0.1'03 
A 0.258 0.249 0.140 0.316 0.168 -0.103 0.027 
E 0.482 0.347 0·427 0.316 0.135 
S -0.033 0.007* 0.049* 0.316 0.531 -0.103 -0.040 

Clothing and 
shoes 0.389 18) 

I 0.253 (0.253; 
J -0.107 (-0.107 
A 0.167 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 1 578 
I 0·343 ~0.j43; 
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 0.147 
s -0.056 -0.062 _0.010* 0.343 0.659 0.014* 0.006 


