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™is nomograpgh i the Frodoct of an intessive s¢ ady
over the course of 3 year conducted by Michael Lukoesmki with
the cullaboration of SINAI in 5% Pasls, Brazil. It sters
from a developing interest in pon-formal cducstion
ACtivities and institutions as they relate to the processes
of ecojsonic developsent,

Jt is of particular significance that the study could
be deme in Brazil which is attaining an cnviable record of
ecoromic growth, S¥o Paulo, of course, is the engine of the
Broav.iian train and the study acquires additional signifi-
cance for that reason. Furthermore, SENAI has baen the lsader
in Latin America in the establishment of vocational education,
S0 it is particularly appropriate that this study was under-
taken there,

Orie of the isportant legsons learned--or at least con=
firmed--in the conduct of this study is the very great asount
nf work that is required to produce Aefinitive results.
Initially a much broader abjmctive wis set taan was ultimately
possible ta accomplish. Sights were successively reduced

cause of the demands of sarple size, the cost of inter-
‘Aewing, and the significant differences between occupation
groups. We finally thought it bettey to be able to say some-
thing solid about even one small group than to be superficial
regarding a number of groups. In this connection the choice
of lathe operators as a group for study proved to be very
good, but the penalty of successive roduction of the target

group increases the difficulting of “costing® enorrously.

v




AS the group becomes more specialized, problens associated
with joint cosrs Decoma mOre SeVNIY. Vary littlae could
deternined regarding cost effestivesess and coss

e
bereiits.

b

Mrthodologically, lukomski has esploved Professor
Harbison's "tagging” technique, but in reverse. Pather than
following the products of educatiunal ¢xperiencesn to their
‘destinations,” Lukomski has selected o carefully defined
destination and then worked sackward 0 find out the various
routes followed by lathe operators in obtaininc the skills
they have and the positions they occupy. Sume very usefql
data concerning institutioms and their agparent effects
emerged.

This study will provide additional insight into the
evaluation of non-formal educational activities in the
developing world, It is useful for the information it
provides and for the questions it raises and leaves unansvered.,

Lukonski and I are grateful for the graciocus cooperation
received from SENAI in SRo Pauln. Its president, Prof.

Faulo Ermesto Tolle was receptive im the initial 2Trangements
and then extended continued support. Prof. Jolo Baptista
Salles da silva, likewise, provided constant support and
encouragement. Collaboration of many others of the SENAL
staff was critical in the execution of tne study. We hope

it will have proven a useful exercise for SFNAI as well as

for its broader audience.

John M. Hunter
Latin Arerican Studies Center
Michigan State University
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| This srtedy deals with the development of skilled indusssial

| workers in the State of 53¢ Paulo, Brazil. targe nusbery of
skilled industris]l workers recently have been developed
rapidly in this arva, and three broad Guastions concarning
their origin, developrent and prtltnt{ﬂ;tuaticﬂ are examined.
First, what was the origin of the Preseni skilled industrial
laborers? The study attespts to determine if they were in
fact drawn randomly from the total Brazilian population or if
their geographic, socic-eccnomic, and other characteristics
of oriyin =ake them significantly different from the remaindor
of the population. Second, how did these individuals learn
And develop their mental and manyal skills? a0 examination
is nmide of the institutional dirrangerments, content, duration,
and sequence of thei: lsarning experiences, Third, and
periapr most isportant, do variations in the origins of
individuals and in the types of learning experiences to
which they were exposed influence the nature, quality, and
market valuation of the wark they porform on the job? A
general model relating factors important in the developrent
of skilled industrial workers is elaborated. This model

] Berves as a basis for the developpent of several linear

: . Fegression podels which are used to “explain® variation in

what is done on the job, wage rates, and the time taken

to reach the skilled occupational level.

! General considerations--Skilled manpower is important

to industrialization. Once a nation selects and begins on
= |




the course of ihdacerialization as a prirary path toward

economic dewloprent, demand expanda for new skills, and
ever increasing numbers of workers. Thesh human resources
PoEt BOSWMIDOW o4 '.0‘-‘-'.".",*! s Srowty rates are not t2 b

retarded,

At any timp, as ecoaomy possesses a papulation pool
from which those vo are to becomm skilled industria
pyst be drawn. Two of the major factors leading to the
differences botween individuals in the population nre: |
the conditions at birth (when, where, and t¢ whonm an
individual is bora): and (2) past icarning @xperiences (type
and duration of loraal education, work experience, and
training). oy some process, individuals (generally a smail
percentage of the total population) must be “choren®, and
by som¢ means they must be “"transformed® into skilled
industrial workers. As used here, transforpation should be
understood to mean the process by which an individual who
is not a skilled industrial worker becopes one. The type
of transformation required is directly related to the ty)»=
of individual chosen and to the skills to be learned.

In soxi cases the transformation may consist of nothing
more than one shirt course in which the skills associated with
a specific shillied accupation are developed. 2 transforma-
tion such as thin (generally called o progran) can be success-
ful only if 4hik Andividusl possosses some 4bilities prior to
the progras witjcli allow hias to complete his developrent
rapidly. For nxasple, he may have a high school education,
several years nf industrial work experience, and & previous
course in some related occupational arca. These past learn-

ing experiences giw him « veneral foundation (set of

2




-

abilities) upon which the short cou.se can quickly build.
As his abilities prior to the Frogran are similar to the
abilities Lo be deweloped through the proqran, the required
transformation can be rapid,

In other cases the transformation may be well beyond
the capacities of a simple short cjurse ur progranm, There
are cases in which the candidates for development into skilled
industrial workers are individuals having little or no formal
adacation, no industrial work exparience, and no tralning
experiences of any type. 1If such an individual were to be
developed into a skilled industrial worker, the transforma-
tion requiced might include several Years of forral educa-
tion, some intreductory industrial work experience, and
finally, an industrial training program of relatively long
duration.

In both hypothetical examples the transformation can be
accomplished. That is, an individual who is not a skilled
industrial wvorker can be transformed into one. The types
of transformations required, however, are very different:
the first consists of a single “program,” the second, of
what is generally thought to be a series of “programn.”

Even if the final products (skilled industrial workers)
of the two transformations are identical, a definitive com-
parative evaluation is still very difficult. PBoth the
individuals who are transformed and the transformations
differ. Each transformation is efficient in the sense that,
given the characteristics of the individual to be trans-
formed, the transformation can be accomplished.

When evaluation is undertaken it is generally only
the first type of transformation which is considered. That

3




is, & specific, defined short-term progras is identified
and avaluated, taking the prior learning experiences of the
individual, and thus his abilities prior to the program, as
given Iin the analysis, From a short run point of view,
treating past investaents in formal education, work experi-
ence anc training as irrelevant may be justified. From a
ranpower planning point of view (which should be long-run)
it 1s not. Investments in formal education made today
influence the “quality® of individuals who may be “chosen”
to become skilled industrial workers in the future.

It is not legitimate t¢ view the second type of trans-
formations as a series of three independent "programs®
i.0., formal education, work, and training. They are not
independent as the qutput of one serves as an input to
anotheér. Any decision in one area will affect all other
areas. Each individual “program®™ is in reality only a part
of a total learning system. While the evaluation of progrags
in isolaticn may serve some purposes, this practice is likely
t¢ give misleading inforpation to the educational planner.
What is Important is the system of learning, for it is
only if the total system is known that individual programs
can be viewed in their proper perspective as they relate
to all other parts of the learning systen. Given this type
of information, the identification of alternatives (transfor-

mations capable of working on the same types of individual)

is possible and, thus, comparative evaluation meaninaful.
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BACKGROUND NOTES

This section provides general historizal and institu-
tional information on Brazilian industrial growth and the
development of industrial labor. Many types of data
cosmonly available iv advanced countries sisply do not exist
in Brazil. Brazil's data collection systems have improved
greatly in recent years, but reliable, long-term, time series
data in almost all areas remain scarce, Cross-sectional
data collected in different years are not always comparab's
due to yariations in coverage and definitions. FEven today,
on some topics comprohendive data is non existent, especially
in the case of the operations and output of private industrial

training schools.

Growth, industry, and skilled labor--Real Gross Domestic

Product in Brazil has increased over 500 percent since 1947.
The average annual rate of increase has bSean over £.0
percent (see Table 1). Since 1965, the average annual rate
of increase has been over 8.1 percent. Per capita ~oal
Gross Domestic Product since 1947 has grown at an average
annual rate of over J.7 percent, and since 1965, over 5.1
percent. Presently Brazil is one of the fastest growinc
and most rapidly industrializing countries in the world.
Thﬁ leading growth sector in Brazil has been the
industrial sector. Since 1947, real industrial productiun
has increazed by over 800 percent (see Table 2). The
average annual rate of growth in industrial production since
1947 has been over 8.8 percent, and since 1965, over 11.2

percent.



TABLE l.--Domestic Produst at Constant Prices--Total and Per Capita; Selected Years,

1947-1972.
Total Gross Domestic Froduct Gross Domestic Product-Por Capita

At 1549 Annual At 1949 Annual

Pricos Index Variation Prices Inder Variation

{CR$million) (1965=100) (1) CR$1.00 {3365=100) (%)
1947 200.7 34.2 = 4.1 56.2 -
1930 244.8 41.5 6.5 4.7 64.¢6 4.0
1955 340.0 57.7 6.9 5.6 €9.9 : K
1960 472.9 80,2 9.7 6.0 23.2 6.6
1965 509.5% 100.0=- 2.7 7.3 100,90 =0.1
196¢ t1%.¢ 165.1 3.1 7.% 182.% 2.2
1947 649.2 119.1 1.0 7.€ 164.1 i.»
ares e P8 88 N | B, 4 B0 111.8 il
1965 e B 130.1 %.0 i.£ 132:n L
1975 Ri7.2 itl. % 9.% .1 134,17 Sl
1971 942.9 158 .6 11.) 5.3 154.2 %2
3 i i 1.,045.0 375.1 0.4 - .- -
“Estimated,

fodrcel A economlia bracilel 'y e suas forspectivas, PEEAPECAG T3 (Bin de Janelro) AT
oFra, 1%:3), p. 35 :
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SABLE s.""Real Produst Ingex by BRectors) felected Years, 2747=1%72.

e ——— s

1930 ‘9.2 38,0 ih. ) 35:.2
2255 £2.7 51.9 §3s3 51.9
1960 7%9:7 3.3 5.9 80,1
1965 100,00 160,14 100,0¢
196¢ T8 131.7 107.72 106, ¢
1967 122.3 115, 112.4 14,9
i 1a 103.7 132.% 124.° P ¥

1% 109.9 347,13 2 36 .8 1)

2 27C 2181 1835 idn .8 324 &

te?,3 Akl.N 168, 4 =
1972e 133,38
*ralinated,
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The State of Sic Paulo is by far the leading
industrial center in Brazil. 1In 1949, 49 percent of all
Brazilian industrial manufacturing originated there. Ten
years later in 1359, Sic Paulo's share had increased to
over 55 pﬁrCtnt.: The Department of Statistics (Departamento
de Estatistica) for the State of Sho Paulo estimates that
in 1967, S&o Paulo accounted for over 57 percent of all
Brazilian manufacturing production.* It is generally
assucad, though data are not available, that this trend
is continuing. Sac Paulo's share of a rapidly expanding
industrial product is also increasing.

The 1370 census (Censo Demografico-Brasil) reported
the total population of Brazil in 1%70 as more than 923
mi1lion.’ Approximately €6 million (71 percent) were ten
years old or older. Of these 66 milllyn, only 30 million
(46 percent) were economically active, and of thone
economically active, 5.3 million (17.6 percent) voere
working in the industrial sector.? The Mational Departaent
of Labor (Departamento Nacional de Mao-de-Obra) estimates
that in 1970 over 51 percent of all Brazilian industrial
exployees were working in the State of Sio Paulo.5 The
data clearly indicate that S3o0 Paulc is the dominant and
most dynamic industrial center in Brazil. SENAI astirates
that in 1972 there were more than 1.5 million individuals

employed in Sio Paulo's industrial sector (see Table 3).
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TABLE 3.-~Industrial Workers in the State of Sao Paulo,

1972,
:====::===:===:=========ﬁ::::f=:==:::::::iifiiiff::======:
Unskillod 175,541 11.56
Senmi-skilled 794,530 52.1)

Skillec 266,913 17.58
Yoreman, etc. 27,066 1.55
Techniclians 18,820 1.24
Engineers 7,502 43
Other 237,631 15.65
Total 1,518,405 100,60

Source: Servigo Nacional de Aprendizager Industrial
(SENAI), Departarents Fegional de S3o Paulo,
"Levantamento Industrial 1972." Unpublished
internal Document.

Over 17.5 porcent were classified as skilled industrial
workers. According to the SENAI definition:

A skilled in:ustrial worker is a worker

capable of performing all the operations

required in a skilled industrial

occupation. His work ir varied and

not subject to automation. A relatively

long training period (3,000-4,000 udurs)

is required to develop the necessary skills,

™0 ty?el of training are possible (1) for

a 'nevw’ worker apprenticeship training, or

(2) for a semi-skilled worker rapid train-

ing courses. Knowledge of the technical

aspects of the occupatior is required.

Time series data on the nusber of skilled industrial workers

in the State of SAo Paulo are not available, but a good
proxy is. SENAT has kept records on the nurbur of "qualified”
(qualificados)industrial workers in the state since 1346. The
qualified category contains, in addition to skilled industrial
wovkers, foresen, technicians, and engineers. 1In 1972, 20.9

percent of S13 Pav o's industrial workers were classified as

“




Gualified. Within the qualifiza category, E4.] percent werc
skilled industrial workers. The develcprant of the indus-
trial labor force iu S&o Paulo since 19/1é is fAlustrated in
Table 4.

Since 1946, the numbor of industrial erployees in the
State of Sao Paule has increased by over 274 percent. The
nusber of qualified industrial workers has increased by at
least 280 percent, and perhaps by as much as 350 percent.’
The rapid development of the industrial sector in Sac Paulo
has been “matched” by an impressive Incresse in the quantity
of skilled industrial labor. The failure to devalop skilled
labor at these high rates would surely have resulted in
significantly lower rates of industrial expansion. In the
following sections. sore of the rajor msources of industrial

training are identified and briefly discussed.

The formal school systems--There are fouy basic levels in the

drazilian formal school systcu:‘

1. Primary School (primario)--4 years

2. Middle School (ginasio)=--) or 4 years

3. High School (colegio)--1 or 4 years

4. Udiversity (superior)=-3 or 6 years
In 1970, approximately one-third of al} Brazilian children
betwveen the ages of 7 (the legal age for starting primary
school) and 14 vere not anrolled in any formal school
proqran.’ For those who ao begin the first Year of pri=mary
scheol, the prospects for completing the required four-year
Progras are not very jjood (see Table 5). Leus than 27
percent of those who begin primary school graduate. Of those
who da graduate from primary school, less than 16 percent

begin a middle schonl Program. This patiern is repeated at

i0




TABLE §.--Industrial Workezs in the

State of Saoc Paulo; Selected Yoarn, 194€-1972,

e ———————— e ——— —— _—_—'—_—"—"——-l—-———.f

__._"_.___nn___________________.___.ﬁ__________________________________“____._____
Arl Qualizfied Al Qualificd
Industrial Industrial Industrial Industrial
Workers Workers Workers Workers

Yvar (000) (0G0) Year {000) (000)

1946 232.5 109.8 1966 1,209.6 232.9

1550 £72.9 196.7 1967 1,211.5 236.1

1935 856.5% 209.0 1968 1,256.¢ 245.8

1955° 856.% 168, 3 1969 1,331.8 266.9

1960 969.1 194.3 1970 1,391.6 280.9

196% 1,187, 227.9 1971 1,449.4 291.9

1972 1,510.4 310,7

*In 3935 the definition of
Sufficient info

initiated.

and post=-15%35% series comparable.,

Source: Servigo Nacional de A
Regional de
SENAL/SP,

1946-1972).

qualified was changed and
rmation was not

prendizagem Industeoial
Sao Paulw,

A now serics was
available to make the pre-195%

(SENAL),
Rolatério 1946--Relatdrio 1972

Departamonto
Sa0 Paulo:
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TABLE 5.--Hypothetical Experience of 10,000 Students Who DBegan Primary School.

e _“___“—-_——__—-____—_—'_—___————-—'—_,___“——'——m-——______-_-__

Percentage

loss from Percentage

Preceding
Step Enrollment Step Accumulated
Beginning primery school 10,0C0 —— -
Completing primary school 2,673 73.27 73.27
Beginning middle school® 952 64.19 90.48
Completing middle schocl 400 57.99 96.00
Completina senior high® 188 $3.00 98.12
Beginning university® 76 59.5%8 99.24
Completing university 34 55.27 99.66
Agindsio
bcoldqio
Csuperior

Source: John M. Hunter, Economic Aspects of Nigher Fducation in Brazil, Monograph

No. 5, Latin Amsrican

niversity. p.

24,



all levels. Only 4 percent of those who start in the formal
school system graduate from middle school. Less chan .§
percent graduste from a university.

To help overcose this Preblom the government has
instituted special equivalency examinations zt both the
niddle and high school levels, giving adults who have drop 4
out of the formal school System an opportunity to further
thelr educations. Both television and radio are used to aid
individuals with their self-study programs. The United
States Agency for International Development (AID) reports that
very little data on the nusber of individuals preparing for
the exams or on the nusber who have passed the exazms are
avallubic.lo AID does report, however, that in the State of
540 Paulo over 85,000 individuals presented themselves for
the oxams in 1970. The certificate Granted upon passing the
exam 16 recognized as a legal equivalent to the regqular,
formal school diploma. One notable effect has been increased
pressure on the universities,

In 1970, there were over 17.3 millicn students enrolled
in the Brazilian formal sechool system: 74.0 percent in
prim=ary school, 17.8 Percent in middle school, 5.8 parcent
in high school, and 2.4 percent in universities. !

Albost 4 percent of all Erazilian secondary students
(both the middle and high school levels) were enrolled in
industrial vocational prograns in 1971 (see Table 6). Over
13 percent of these industrial students were in the State
of Sao Paulo.

Publicly financed industrial traininrg in the State of
$ao Paulo has a long hi:tory.lz Prior to the 1900's the
government generally felt that industrial training was only

13
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TABLE é6.--Studente

EnrolleZ in Prazilian Secondary fducational Programs, 1971.

— — e e e e
A of A of V of

TYpe Enrollment Total Mninlleent Total Enroliment Total
Academic 2,914,745 84.6¢€ 549,341 49.07 1.464 088 75.9)
Commarcial 233,174 $.77 244,770 21.86 477,944 19.48
Norral 51,75) 1.51 248,798 22.2) 300,551 .59
Industrial 116,111 3. 36 4,550 5.77 199,661 .96
Agricultural 11,143 «32 92,565 .85 20,708 45
Others: Art 1,166 .03 22) .02 1,30% .63

Home Econonics 2,174 . 06 1,626 .15 3. k00 .08

Nur+ing 2,590 .03 546 +05 3,136 +07

'Rorg Orienzad

Gindsios" 109,849 3.19 - - 109,849 2.41
Total J,442,705 100.00 1,119,421 100.00 4,562,126 100.00

Source: USAID/DPrazil, Human Rescurces Office,

Janeiro: Illuman Resources Office,

Brazil-Education Sector Analysis (Rio de

Rovermber, 1972),

4.



apgropriate for "/, . .) the poor (. . .} orphans, the
miserable {. ., ,) the abandoned, the blind, the deaf and

dues;, *13

This view changed slowly, and it was not until the
pPressures of a growing industrial sector were felt that the
government actively exntered the area of industrial training.
The pressures developed rapidly. In 1907 there were only
314 industrial establishments in 5a0 Paulo, by 1912 there were
3,321. During this period Sio Paule's share of the Brazilian
total jumped from 10.5 percent to 35 percent,
The federal government was the first to respond to the

need by establiohing an industrial training school in 1910.
The state established two schools is 1911 and two more in
1913. Until 1919 academic classes were =ot taught in the
state schools. When they were introduced, "the rraction
adgainst the introduction of general cultural courses into the
teaching of industrial skills was very ntron;.'l‘ The
prussures of industrialization slowly overcame the traditional
views and by 1931 there were nine State-sponsored industrial
training schools. 1In 1936 the nusber was 28, and by 1940
the nusber had grown to 42.

{. . .) industrial education in Sao Paulo

progressed. It passed the phase of

indifference and almost hostility on the

part of the people. 1In 1940, all realized

its advantagos and applacded enthusiasticazlir

whatever new attempt to increase its

realization (. . .) in 1911, 2 schools

with 435 students (, . .) in }zio. {2

schools with 11,503 studenta.

In 1342, there were two irportant laws passed which

changed the character of Brazilian industrial education.
The first was the Organic Law of Industrial Pducation (Lei

Crganica do Ensino Industrial) which legally recognized

15
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industrial educiation as part of the formal school system,

The second was the law which created the SENAI industrial
training system. Industrial training within the forsal

school asystem still exists today. The peak of its irportance,
fowever, was in the early 1940's. Although there are no
reliable tims series data available, the relative importazce of
the formal school system in the preparation of skilled

industrial labor Nas clearly declined,

The SENAL system—--The SENAI industrial apprenticeship and

training system was astablished by an act of the federal
government (Decreto-Lel No. 4948) in Jaauvary, 1542, It was
created in response to the demands of industry for more and
Setter trained qualified industrial workers. The cbijectives
of SENAI arw:dé

1. To realize in schools installed and
maintained by SENAI or in cooperation
h industry, a systes of industrial
apprenticeship for youth between the
ages of 14 and 1R,

é. %0 assist firms in the elaboration and
execution of general programs of train-
ing for workers at various skill levels,
and to arsist in the realization of
apprenticeship prograss within firms.

1. To give workers over }8 years of age the
opportunity to complete their professional
dewilopment in short courses given
eitler in SENAI schools or in the firms
where they are ezployed.

f. To give study scholarships for the
purpose of upgrading to both SENAL
perscanel and to individuals employed
in industry.
5. To cooperate in the development of
technical research of interest to
industry.
SENAI's initial efforts were mainly concentrated in the
developsent of apprenticeship courses. fMwver time the range

16



Gf SENATL training has iscreased to the prRsent variery of

iy
coursap:*’

b

2‘

&pgrtnalcatht;--?h¢su CoUTHeR Are

Or youlil ages 14 to 18 who arg Ritner
Fresently employed in industzy or whe
Are potential employeex. 6y law, such
industrial firem 1n Brazil =ust e=pley
and entoll ir SENAY achools the nunber
of apprentices eguivalent to 5 to 15
percant of its to*al skilled workers.
{In practice this duss not occur-~

the nusber enrolled in SENAT 'schonls
depends on SINAI's capaciuv.) A
complete four-year prisary oducation
and entrance tests (general education
and aptitude) are required %o enter
the prograe. The courses take between
1,600 and 3,000 hours and hawe a
duration of bLotweer 18 and 36 ronens.
Training is offered in over 40 OCCUpaA=
tional areas.

Industrial Preparation-~Intended for
those over ¢ yeara cld who do a0t huve
the qualifications for a skilled jok.
The courses are divided in three bLlocks
o approximately 180 hours ecach. Mast

courses are offered at nighe.

Uparading-=-Intended for iadividuals

Gﬁo are already working at tha skilieo
level but who want to (¥preve and update
their technical skills 2nd theoretical
knowledge. The duration of the courses
varics,

Spacialization--Intended for individuals

O are already working at the skilled
level but who wish to specialize in a
specific area within their field, The
duration of the courses varies.

Technical--Intended for individuals with
A complete middle school education who
want to work at levels botween the
skilled workers and the engineer.

Course generally takes over 1,200 hours.

Technical Assistant--Intended for individualn
O Wish to assist technicians. The course
duration is approximately 100 hours.

Other--Many other types of training courses
are also provided in response to industries'
needs. Content and duration depend pn thr
need,

i?




SLHALI is a national organization, subdivided ints 19

administrative regions. Thore is a National Council contrelled
by the National Confederation of Industry (Confederacgao
Nacional da Inddstria) and a regional council, for each
adasinistrative region, wnich is controlled by the correspond-
ing State Federation of Industries (Federacao das Industrias).
Representatives cof the Ministry of Education (Ministério da
Educacgao) and the Ministry of Labor (Ministério do Trabalho)
are part of the Naticnal Council. Every council has a depart-
sont under its direction charged with implesmenting the policies
adopted. Each region has a great deal of autonomy in
establishing and directing its wn progra=ms,

The SERALI systes i3 financed by a compulsory 1 percent
tax on the payrolls of all Brazilian industrial establishmonts.
The tax is conllected through the Naticnal Social Security
System (Instituto Nacional de Previdencia Social) and is
channeled to the National Dopartment and dispensed as follows:

§5 percent is returned to the state where it
was collected

5 percent gocs to the National Department

4 percent is used to assist less doveloped
regions

4 percent goes to the north and northeast
regions of the country

4 percent goes to the MNational Confederation
of Industry

In addition to the regular 1 percent tax, firms having more
than 500 e=mployees are taxed an additional .2 percent which
is collected by each regional department of SI'NAI and

transferred directly to the National Department. Over USS34

million was collected by SEMAI in 1971.



decause the State of Saoc Paulo has the highest concen-
tration of industry, the Regional Cepartment of SENAI in
5S40 Paulo (Departamento Regional de Sao Paulo) is the largost
in the country. 1In 1972, SENAI owned and operated 115
industrial training centers throughout Brazil.lf 0f these,
47 (34.8 percent) were in the State of Sio Paulo. Also in
1972, SEuAl supervised 100 training centers whirh were owned
and operated by larce industrial firma. wwenty of the
centers were located in the State of Sio Paulo. Sio Paulo's
share of individuals enrolled in the various SENAI programs
is oven greater. The total for all Brazil in 1972 was
237,126; Saoc Paulo has enrollsd 114,484 (§8.3 percent).

SENAI of fSac Paulo begat ‘speration in 1943, graduating
554 adults from its rapid training and upgrading courses
(see Table 7). 1In 1972, 57,372 adults were graduated. The
first class of apprenticesilp trainees was graduated in
1541 and contained 176 individuals. The 1972 apprenticeshi;
class contained 6,089 individuals. 1In ite early years, SENAL
owned no schools and "borrowed® the facilities uf the public
school system. Over the past 10 years the growth of the

SENAI system has been impressive.
‘s

Other sources of industriasl training--frivate industrial

training schools have existed for many decades in 5aoc Paulo.
No study has been published on the origin and history of

these schools, and data on their Qutputs are not collected

by any central agency. All Private schools which of fey
training (industrial or other) are required to reqgister =ith
the State Department of Technical Educaticn (Departa=ento do
Ensino Professional) in Sao Paulo. FKowever, schools are not
classified in the department's records by the type of training

1%




TABLE 7.--Training Certificates Awarded by SENAI of Sio Paulo: Selected Years, 1943-1972,

Minors Adulte Minors SENAY
Apprenticeship Rapid Up=-Grading :é::tl f:h:?::a Grand
(Total) Training of Skills Othear Total (Total) (Total) Total
1943 - 323 211 20 544 544 - 544
1944 176 4554 144 114 946 1,122 S v 1,122
1945 421 621 365 186 1,172 1,591 -—— 1,591
1950 1,376 817 290 258 1,40% 2,781 - 2,781
1955 2,489 62¢ 72 L 1,349 .o - 1.0
1960 2,480 1,04} 197 1,797 ). 275 3,741 = 5. 741
1965 3,327 § .94 LR 4 .92 8,983 T -== -1 Fas
1970 5,238 10,199 5,004 23,726 18,935 41,193 12,09¢ 5745
1971 $,050 1l.e0% $ 044 36,7487 £7,68% 83,718 37,114 4 545
1972 6,uly 13,707 4,537 LS 27,372 £, 461 2. 4¢e0 25,908
Total 73,554 2,445 8,158 132,518 297,47 338,9% .32 10% 604

- — o

Source: Servigo Macional 4 Aprendlzagen industrial (2rEar), Pepartamento Besiona! de
Sdo PFaulo, Rsiavass) 3972 (70 Faulo SERAIJER, 1972y,






THE IMPORTANCE OF THE STUDY

As Myint has noted in The Economics of Developing

Countries:

It 35 increasingly recognized that
rany underdeveloped countries are
held back by (. . .) a shortage of
skills and knowledge (. . .}
attention has shifted from capital
to education (. . ;) to investment
in human can;{nl.'é

The importanne of education, and particularly industrial

education. has long been appreciated in Sac Paulo. The high
rates of industrial expansion which have been noted would not
lave been possible without large investments in the develop=
ment of skilled labor. For the past 10 years, at least 1
percent of all industrial wages and salaries paid 13 Sao

Paulo have been channeled un SENAI iur the purpose of -develop-

int skilled indvstrial workers. The magnitude of other
investrents for similar purposes is not known.

Sao Faulo's industrial expansion 18 impressive as an
example of highly successful rapid industrial development.
Much can E? learned from the means by which this was
accomplished, in particular by the study of the development
of the necessary skilled .adustrial manpower. lew educational
laws presently bring implemented in Sdo Paulo were developed
without complete knowledge of either the past or the present
system of industrial skill development. Other parts of Brazil,
as well as other counlries, are presently in the stage of
industrial development that S3 Pauls was in 30 or 40 years

ago. Many of the problems they will encounter as they

22




industrialize will probably be the same problens that wore
solved in Sao Paulo many Years azc.

A major problem is the lack of knowledee regarding the
solution of manpower problems in Sao Paulo., The SENAL
Program is the only part of the industrial truining systen
that is well known. The contribution of SENAI, or any other
source of i{ndustrial training, cannot be evaluated without
knowledge of the total skill development system, One obinctive

of this study is to provide this tyYpe of information.
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THE MODEL

The general model used in the study is represented in
Figure 1. At the highest level of abstraction tha model
containg three bazic clements: the conditions at birth,
leariisng which takes plice over time, and the prosent situa-
tion. The conditions at birth are ropresented by the block

labeled initial couditions, Learning !s represented by the

three blocks labeled formal education, work sxperience und

training, The positions of thess three blocks is not
interded to suggest ordering in time or that the different
types of learning take place during separate pericds of time.
The present situation is represented by the two Llocks

prasont work situation and present work situation curitrol.

The model suggests that: (1) the initial conditions (when,
where, and to whom an individual is born} may influence not
only the present work situation of the individual (occupation
and (\ay received) but also the type ancd duration of his
}2arning experiences (formal educaticn, work exnerience, and
training): (2) the combination of botli factors, inttial
conditions and learning axperiences, may influence the presant
vork citusticr: and (3) other factors not related to initial
conditions and learfmaiq may also influence the present work
situation--these other factors are represented by the block
labeled present work situation control.

The model contains six blocks of variables and serves
shree purposes: first, it is used to identify fac:ors which

may be important in the development 0f skilled industrial

4
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Figute l.--The Genoral Model.

vorkers; second, it facilitatca ths organization of relevant
inforration to describe meaningfully what has happensd in the
Braziliar case: and third, it allows for the annlysis of
different types of learning to determine {f some have hid
more favorable results than others.

Initial conditinns--It is rcasonable to assuse that the

situation in which an individual is born (whe=, where, and to
whom) would have an influence on: (1} the occupaticns
known to him: (2) what occupations are considered ag acceptadle;
and (3) what occupations are actually attainable.

An occcupation that is not known to exist cannot he an
occupational goal. For example, individuals born in backward
arcas to uneducated parents may not even know that a particular

skilled industrial occupation exists. Such an occupation, thus,

lies ocutside of the set of occupations defined by the individual's

or his parentd knowledge. In some casas an occupation may be

known and yet it may not be an acceptible occupational goal.
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The scn of a doctor living in the Greater S3c Paulo area

would almost certainly know that skilled industrial
occupations exist. However, due to the high socio-econoric
position of the father, this probably would not be an
Acceptable occupacion for the son. In some cases an occupa-
tior is both knowm and acceptable, but it is not attainable.
again, an individual born in a backward area of unedu‘ated
parents may know that skilled industrial occupations

exist and regard such an occupation as acceptable. Yat,

if some form of education is required, and if the costs
associated are judged to be too high, the occupation is

not attainable.

Even when an cccupation falls within the sets of
what is known, what ig acceptable, and what is attainable,
the particular path taken toward the realization of the
occupational goal may be influenced by the resources at the
disposal of the individual and his ianily. An individual
with few rosources, might become a skilled industrial worker
through work experience only, while an individual with
greater resources might pay for a special industrial trairine
course,

It is possibla that the initial conditions of the
individeal may influence the cccupational goal chaosen and
the path taken toward the realization of that goal. Con-
sequently, the following variables are entered in the
initial conditions block:

1. age

2. place of birth

J. place of primary e¢ducation

26




4. educational levels of parents
5. occupationsl arca of father

€. occupational level of father

Formal education-=-Generally, an indivi*al learns to read

and write, acquires the knowledge of busic science, and
learns the basic use of mathematical tools in the formal
school system. As the individual moves through the higher
levels of the system the obiectives and the specific content
of learning change. The lower levels may be viewed as founds-
tion buildinc for the higher levels. Entry into skilled
industrial occupations may require sose critical nininum of
formal “ducation. On the other hand, theru may be a point
beyond which more formal education is not requsyed for the
satisfactory performance of the tasks of a skilled industrial
worker. There also may be a strong relationship between the
level of formol education and what is viewed as an acceptable
occupation. Probably few high school graduates work in
blue collar positions in Brazil. On the nther hand, more forral
education might facilitate specific skill development. 1In
sum, formal education may be important in the developnent of
skilled industrial labor, so the following variables are
entered in the formal education block:

1. age started school

2. highest grade completed

3. proairam of highest grade completed

4. age when highest grade cospleted

Work experience--Through informal demonstration, imitation,

and experimentation an individual may learn by sisply working
in any occupational area. The importance or relevance of
27
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what was learned dependsl on the final occupational objective,
i.0., the skilled indus’rial occupation in which the individual
is eventually employed. Three factors should be considered:
{1) the relationship of the work experience to the eventual
skilled industrial occupation; {(2) the duration of the exper-
ience; and (J) the time sequence of all different work
experiences.

There are four points in the individual's work history
which are well defined:

1. the first job ever (the beginning of thle worx history)

2. the first job in the occupaxional area of the present

occupation (generally less than skilled)
3. the first job as skilled in the present occupation
4. the present job (all individuals in this study are
presently working as skilled industrial workers)

In some cases two or sore points may coincide, but, i{n the
general case the four points are distinctly separated by time.
Any given work experience can be related to the present
skilled occupation using the following scale:

l. in the area of the present occupation

2. related to the present occupation

}. scme other industrial occupation

4. agricultural occupation

5. other (neither industrial nor agricultural)

Given that the four points can be established and fixed
in time, and given knowledge of the time sequence of all
wWOork experiences betwesn these points, it is possible, using
the relevance svale, to construct the following variables

which are entered into the work experience block:
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1. age at time of: (a) first 4ob ever:

job in area of present occupation; an

Job as skilled in present occupation
2. position on relevance scale for first
3. entry level llearning, semi-skilled,

into araa of present occupation

4. relevance and duration of work experience between:

(a) first job ever and first job in area of present

cccupation; (b) first job in area of present
ocCupation and first job as skilled; and (c) firse

job as skilled and present job as skilled
. i )

Training-=-Training in defined as jocb-oriented learning
——— e -

which takes place under various fores of
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various periods of time, but is toward a sponmifi
occupation. It differs from work experience (learning by
doing on the job) because it generally hus come type of

number of hours during a certain period of time, and ceneralls

included. In the Brazi

by the many and varied

wide range of sources. The SENAI apprenticeship programs are
an oxcellent exarple of the type of lzng-term training avaii-
able. Shorter-term industrial training courses are pf{ered

TR
4

©Y variocus public and private entities, as well ax by

A wide range of courses is available frum a great

variety of sources, hut no central clearing house for
ra y

information on these courses e¢xists. SENAI keeps its own

records, and althnugh private schools jenerally are registered



With the state government, no records are kept on the

number of individuals who have taken private school courses.
Courses given by the factories are recorded oaly by the
factories themselves. Even in the case of the course% given
through the public school system, no time saries data are
available. In short, a training system exists, but there is
RO Way to estimate its total magnitude or to place its
Corponents Iin perspective.,
iraining courses may be extremely irportant to the develop-
of skilled industrial labor, and the following variables
are entered in the training block:
i. nusder of courses taken
2. for each course:

d. sponsor

O. occupational area

. <ontent (classroom/shop)

d. total hours planned

£. percentage of courses cosploted
9. Year course started

“. geographic location

Present work gituation--Two factors in the individual

present work situation are of interest:

l. what is actually dcne on the job

2. the pay received
Within linits deternined by the occupation, differences arong
individual workers are expected, Specifically, some indiwviduals
=ay do rore varied types of work, some may do more difficuls
work, and these differences may be reflected in labor market

prices.
30
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With respect to what is done on the job previous
research Ly SENAI can be used. Some of the rost interest-
ing and useful products of this research are the analytical
tables (quadros analiticos) of tasks and operations that
are genorally associated with specific skilled industrial
accup.ztonl.zo In the analytical table a task in defined
as the turning out of scee specific intermediate product
{e.g. a gear) in the firpe® productive process. The com-
pletion of a task requires one or more distinct, physical
Cpurations. As the complexity of the task increases, the
nusber and complexity of the required operations also
increase. The specific Operations associated with an
occupation are finite in number and arranged in order of
increasing difficulty. Using the cperations table as a
bases, two types of information cin be developed, Firge,
the nusber of specific operations perforred on the job can
be established, and second, an index raflecting the dogree
of difficulty can be constructed.

Given what is done on the Job, it iz assumed that,
other things equal, differences in the guality of work are
reflected in differences in the market valuation of the
individual's work. Gross monthly earnings adjusted for
hours of work is used as a measure of market valuation.

In su=, the present work situation block contains
three variables:

1. nu=ber of operations performed

2. an index of the difficulty of operations performed

1.  pay rate

31
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Present work situation control--It is possible that factors
h

noL related to initial conditions or learning (formal
education, work exparience, and training) may influence
the present work situation, {.e., what is done on the job
and the pay received. The type of final product produced
by the firm can influence the types of operations performed
en the 3ob. SENAI has developed and uses an industrial
classification systex for firms based on the type of final
product. Using this code it is possible to introduce into
the model variables which control for differences in the
pPresent work situation which are caused by differences in
the final product.

Somewhat related are differences in factory size.
Individuals working in ssall job shops which concentrate
on specialized, smali-scale Contract work might be expected
te perform different Operations than individuals working
in large establishments employing mass production techniques,
Even within the larger factories, variations might be
expected between individuals working in productio: and
others working in maintenance. Differences in the specific
t¥pe of machine used right also be éxpected to lead to
differences in operations performed.

Given that these factors might be expected :o influence
the nusber and types of operations performed, four specific
variables are placed in the Present work situation control
block:

1. factory industrial group

2. factory size

3. sector of work in factory

4. ‘type of machire used
12
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4. educational level of parents
3. occepational area of father
6. occupational status of fathi:r

IV, formal education (FID)

1. age
a. started school
b, finished school
2. highest grade completed
3. program of highest grade comploted

V. work experience (WEX)

1. age
a. first job
b, first job in present occupational area
c. first job as skilled in present
occupationial arva
2. occupational area of first job
3. entry level in area of present occupation
4. work exparience

1
i
a. after first job, but before entry into
*
t

presmnt occupational area
b. aftex entry into present occupational
area, but before reaching the skilled
level
c. after reaching tho skilled lewvel
Vli. training (TR)
» number of courses taken

ach course taken

tional aroun
hours completed
d. dduraticn of course in sonths
e. age course began
he specific variables used in cach block, and their
associated codes, vary with the type of analysis being
conducted. The analysis is conducted at two levels. Pirs:,
the model is used to organize and describe relevant informa-
tion. Second, the model serves as a baris for the develop-
ment of several regression models. The most comprehensive
regression model has the generzl forms (PKS) = £ (PHSC, IC,
FED, WEX, TR).
The regression analysis is used to determine (1) whict

hlocks of variables, and (2) which specific variables are
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significant in explaining varistions ir. the present work

slituation.
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RESTRICTIONS AND METHODOLOGY

Because of time and other resource constraints the study
was restricted to one important skilied industrial occupa-
tion, metal lathe setter-operators (torneiros mecinicon).
This occupation is codad 8-133.20 in the 1968 edition of

the International Standard Classification of Occupations,

The nccupational description is:
£-33.20 Lathe Setter-Operator.

Sets up and cperates a power-driven
satalvorking lathe:

exanines drawings and specifications of
part to be made; fastons metal and tools
in position on lathe using chucks, jigs
arid other fixtures as roquired; adjusts
guides and stops:; sets rotation speed

cf metal and starts machine; manipulates
hand wheels, or sets and starts automatic
controls, to quide cutting tool into or
along metal; controls flow of lubricant
on cdges of tools; checks prugress of
cutting with measuring instruments and
makes gecessary adjustments to machine
setting.

Hay spocialise in a particular type 2!
lathe and be designated Accord:nql".‘l

“fie occupation of skilled lathe setter-operator was chosen
Lecause it is basic to the producticn of modern machines

and machine parts. According to the 1970 Demographic

Census, 19 of every 1,000 workers in Saoc Paulo's industrial
sector were employed in the area of lathe operation.zz Since
1956, SENAI of Sao Paulo has trained 9,225 lathe setter-
cperators through its apprenticeship prcgram. This represents
18.5 percent of all industrial apprentices trained by SENAIL

ince 1956.23
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The study was also restricted to the three highly
industrialized counties of Sante Andrd, Sao Bernardo do Campc,
and Sdo Caetano do 51, commOnly known as the “"ABC" area of
Greater S30 Paulo. The ABC area is slightly more than &00
Square kilometers, yet in 1967 it accounted for Approxirately
10.8 percent of the total value of Brazilian sanufacturing
production.z‘ SENALI of Sao Pault estimates that in 1972
approximately 12.7 percent of the gqualified industrial workers
in the state were employed in these thres counties.2?

Finally the study was restricted to the machlinary
industrial sub-group., Metal lathe satter-operators can be
found in all types of i dustrial establishmonts. Hherever
there are machines to be repaired and maintained a lathe
settor-operator may be erployed, MHowever, the highest
concentration of lathe setter-operators is in industries
which specialize in the production and repair of pachines
and machine parts. It is in this type of establishrment that
the lathe setter-operator works in both production and
=aintenance capaciries.

Data was obtained using the “reverse tracer” technigqua.
A sample of lathe setter-operators from the "ABC” area was
selected using SENAI industrial census data as a sample
frame. Workers were interviewed on the job and detailed
information was obtained on thair prosent work situations,
origins, and past learning experiences /formal education, work
experience, and training).

. Interviews were conductad in 74 different firms, and 546
skilled lathe setter-coperators were interviewed. S5ix

questionnaires were not usable and discarded. A total of
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540 questionnaires were usable and coded for coeputer

analysis.
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TABLE H,--Grosn Monetary Parnings [lIn
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Total

4

o

540

*In 1273 U.5.

51.00 equaled approximate
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concerning the present work situation are dealt with later:
first, what explains the variation in wage rates, and second,
what explaing he variation in wnat s done on the job

lespecially the nurber of! cierations jerforred:!.
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question s beyond

¢ srope

nf this study, but zhe first

will e dealt with later,
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TABLE 13¥.--Occupational Area of Father.

%—_—

Individual

| Nu=ber Percentage
. > o
. Lathe Operation 15 4.78
clated to lathe operation 20 1,70
ther industrial (not construction) 172 31.85
: Construction 71 13.15
l = 1™ ==
, Agriculture 93 17.22
|
. Dther 141 26.11
Unknown 28 5.19%
.
' Total 240 100,00

sector. Some 20 or 30 years ago this percentage was
certainly less, The data suggest that hav

worked in an industrial occupation gives an individual a

nigher probabi) ©: bLecoming an industrial worker. The
lowest level of occupational atatus ls associated with
unskilled manual workers. Over €3 percent of the sarple

fad fathers who had occupations which ranked above the
tilled level (see Table 14). Further, over 19 percent

fad fathers at or above the skilled worker

fathers who were erployed in white collar

Susmary- general the skilled industrial

workars hic

W ene
i BOC

3 ic

vere woll educated in comparison to

Most are second generation industrial




TABLE 14.--0Occupational Status of Father.

%

Status Scale Hurber Percentage
1. w%white collar and higher sl 9.44
2. Supervision of manual workers 1€ 6.67
3. Skilled worker 124 22.96
4. Senmi-skilled worker 130 24.07
5. Unskilled worker 171 311.67
Unknown 28 5.19
Total 540 100,00

workers (only 17 percent hawve fathers who worked in the
agricultural sector). Also, smost had fathers who workad at

least at the semi-akilled lovel.

Formal Education

In the total sample of 540, only 32 individuals (5.9
percent] did not have at least a complete four-year primary
education (see Table 15). A majority (59.6 percent) had
completed, but not studied beyond the primary level. of
those who did have some secondary education, 66.7 percent
were enroiled in standard acaderic programs, and 6.4 percent
wera enrolled in job-oriented business or cormorcial
programs. The rermaining 26.9 percent (50 individuals) were
earolled in industrial middle and high school programs. In
the total sample 9.3 percent received industrial training
within the formal school systes,

When compared to all esployees (industrial and
commercial) in the State of Sio Paulo, the sa=ple differs

in two respects (gee Table 16). First, the sample has a
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TABLE 15.-=Formal Education, Grade and Program,

Highast Secondary
Crade
Completed Primary Academic Industrial Commercial Number Percentage
1 | 1 .19
2. 5 - «93
3, 26 26 4.81
4. 322 122 59.6)
- 15 54 4 3 60 1¥.12
6. 25 L 4 37 6,85
7. 24 13 2 39 7.22
8. 13 18 1 32 3.9)
5. 2 3 1 [ 1.11
10, i 4 0 B 1.4%
11, 3 0 ) 3 .56
I 0 1 1 .19
Total 154 124 50 12 540

Percentage 65.5%6 22.96 .26 .22 100.00




Y it a i

TABLE 16.--Formal Education Levels.

All Fmployces
(State of Sac Paula-

Sample 1979)
Percen- Number* Percen-
Nu=mber tage {Thousands) tage

No formal

education g - 25.8 1.4
Prizary School

Incomplete 32 5.92 295.13 16.0

Complete 322 59.63 954.1 51.7
Middle School

Incorplete 123 22,97 208.5 A EY

Couplete 45 8,33 118.1 6.4
High Scacid

Incosplete 14 2.59 66.4 3.6

Complete - <74 108.9 5.1
University 0 0,00 68.3 3.2
Total 540 19¢.00 1,845.4 100.00
*Estimated.

Sourte: DNata for all employees iz from: Brazil, Ministério
4> Trabalho e Providéncia Social, Departamento

Nacional de Mao de Obra, Co;:nntcno e distribuicao
de mao de obra--fia Paula 10 de Janeiro:
Departamento Waclonal de Mac de Obra, 1972), p. 92,
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in one year. Based on the offort expended to obtain a
reqular formal school degree, it was expected that many

in the sample would have completed such special programs

©r be in the process of doing go0. This did not prove to

be the case (see Table 17). Over 92.5 percent of those

in the sample have had no contact with these special
Programs. Of the 14 who completed the middle school prooras,
four were enrolled in the high school Program, A totail of

25 were enrolled in the niddle school program, and ome
individual was enrolled in the high school proarar who did
not complete the middle school Program. #io one had cospleted
the high school progran,

TABLE 17.--Gpecial Program Fgquivalents for Middle and Migh
School (madureza).

\ High
School

Middle Completed Completing Mevor

School Progranm Progran Fnrolled Total
Completed Program 0 3 10 14

Completing Program 0 0 25 25

Never Enrolled 0 1 500 501

Total 1] 5 535 540

Susmary-formal education==The high percentage of individuals

with at least a cosplete prirmary education Suggests that such
a level of formal education is necessary for the development
of specific industrial skills. In general, the educattional
levels of those in the sSample Aid not differ greatly fros
the educational levels of the general labor force. Cetitainly,
the level of formal education cannot explain the sarple's
high position in the total income distribution.
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Work Experience

The mean age at vhich those in the sample first started
working in reqular, full time jobs was 14.) years. The
asscciated standard deviation was i.] years. About 21
percent had started their work lives bofore the age of 14;
and by the age of 18, over 95 percent had started workinag.

The majority (about &) percent) started their work lives
directly in industrial occupations (see Table 18). Few
started in agricultural or other (not industrial or agricul-
tural) occupations. A large percentage (almost 40 percent)

started directly in the area of lathe operation.

TABLE 18.--Occupational Area of First Job.

Individuals
Area of First Job Nusber Percentage
Lathe Operation (LOD) 214 19.63
Related to Lathe Operation (RLO) 85 15.74
Other Industrial Occupation (OTHIND) 152 28,15
Agriculture (AG) i3 B.15
Other (OTH) 45 8.33
Total 540 100.00

Of the 126 individuals who started working octside the
area of lathe operation, about 41 percent either started in
an area related to lathe oporation or had work experience
related 2o lathe operation before they actually entered
the area of lathe operation (see Table 19). Annther 47
percent either started in other industrial octupations or
had other industrisl experience. In total, only 137 individuals
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{about 7 percent of the total sample) entered the area of
lathe operation without some type of prior industrial work
exparience.

TABLE 19.--Occupational Area of First Joh and Work Experience
Before Entering Area of Lathe Operation®

%

Work Experience Before Entering
Area of Lathe Operation

First Number

Job RLO OTH AG OTH
IND

RLD as 8s

OTH IND 152 24 {128)

AG 44 14 14 (1€)

OTH 45 il 13 0 (21)

TOTAL 326 134 155 16 21

PERCENTAGE 100.00 41.10 47.11 4.9 6.44

*214 started directly in area of lathe operation,

Note: RLO--related to lathe cperation: OTH IND--other
industrial occupation: AG--agricultural; OTH--other
Occupation (not industrial and not agricultural).

The tirme span (duration of the work experience) between
the first job and the first Job in the area of lathe operation
varied greatly (see Table 20). Over 10 percent had rore
than nine years of work experience before they enterecd the
area of lathe operation. Some worked the entire time in
Occupations related to lathe operaticn, others were not
even working in industrial occupations. The cosbinations

of types and durations of work are extremoly varied and
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TABLY. 20.--Type of Years of Work Exgerience Before
Enter.ng Area of lLathe Oseration.

Years of Work Experience

Type of Work % or
Experience o 1-2 3-4 S5=6 1-8 more Total
Lo P38 ) 214
RLO 47 25 6 1 L 8%
OTH IND - RLO 3 . € 6 5 24
OTH =3 RLO 0 8 1 2 14 25
OTH 1IND 67 26 18 8 9 128
OTH -» OTH 1IND 3 . 3 2 14 27
oTH 13 5 3 <] 11 37
Total 214 133 73 37 24 59 540

Note: LO--started in lathe operation; RLO--started in area

related to lathe operation; OTH IND -» RLO--started
in othor industrial occupation but had experiiace
related to lathe operation; OTH » RLO--gtarted in
otier occupation but had experience related to lathe
operation; OTH 1ND--started in other industrial
occupation and went directly to lathe operation;
OTE - > OTH IND--started in other occupation, had
other industrial experience, thern entered lathe
operation; OTH--started in other cccupation and
want directly to lathe operation,

there are no readily wisible patterns. It is reasonable Lo
assume, however, that the type and duration of work experiency
prior to eantering the area of lathe operation, would have an
influence on the individual after he enters the area.

The mean age at which the first job in the area of
lathe operation was taken was 17.3 years. The associated
standard deviation, however, was quite large (almost 4 yoars).
Less than 3.6 percent entered before the age of 14. The
Eajority (almost 61 percent) entered between the ages of 14
and 17. By age 21, over 86 percent of the total had enterced

he area of lathe operaticw.


http:E-nter.nq

There are three possible levels at which an individual
may enter the area of lathe operation; learning, semi-
skilled, and skilled. The use of the word "learning” to
designate the lowest entry level is not intended to imply
that leaming (the improvoment of skills) Joes not take
pPlace at the other leveis. It surely does. The first lovel
{learning) consists Primarily of approntices and helpers
<.0., wWorkers who are Just beginning to learn the trade. The
second level (semi-skilled) consists of workers who are able
to do some operations on the lJathe, but who generally must
have a skilled worker do the set Up work for the job. They
usually do repetitive work using automatic lathes. The
final level consists of fully skilled lathe Setter-cperators.
Such workers are capable of reading and interpreting designs,
setting up the lathe, and expcuting any type of job for
witich the lathe is suited. Only 36 individuals in the
sample (about 6.7 percent) entered the area of lathe

operation at the skilled level (see Table 21).

TABLE 21.--Entry Lewvel Into Area of Lathe Oporation

—_——— —

Individuals
Level Nusber Percentage
Learring 401 74.26
Semi-skilled 102 19.07
Skilled &1 6.67
Total 540 100.00

The great majority (almost 75 percent) entered at the learning

level. Abou: 15 percent entered as semi-skilled workers.
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the 149 apprenticeship courses were taken in the Greater Sao

i area. Only 4 were taken in the interior of the state
and 5 were taken in other states. The i apprenticeshis

progran was started in 19

sanple was udents. ' Ten

in to 1950, During the
1950~ least three graduates
for each year. Only one 19%7]1 graduate was encountered, and

n 1972 or 1973 graduates were found in thoe sapple,

spo was numerica
the 3 f the skilled
n the sa=ple, Over 68 percen

n at least special training course (see Table 221).
Almost 30 percent had taken two or three. 0Of thoue

Nu=ber of Special Courses Taken.

2} STh individuals
WO r of

Ce Nundber Porcentage
Rone 171 31.67

WY 103 19.07 206 J6.40

- = y - )
nree < 8. 70 141 24.31
- 1 g M \ -

iotal 540 100.00 5be 100,00

$), 86 had SENAI apprentice-

school programs. As the result, only 62 individuals, 11.5
percent of the sample, became skilled lathe getter-pperators

purely on the basis of work experience. All of the memaining




“¥.2 percent ementec by some
‘orm of special ustrial tr g.
The types of courses taken can be divided irto four
jories. Fiist there are courses specifical ::' iesigned

.

o

.-
.

) e theoretical

pohas §
emphasis

some degree thi

of the lathe opara

. They differ b

- y * P ' - 1 as ~ - « ~ rr i "
Are not restricted directly to the area of lathe operation

cover the area

of the sample had as l.-ast one

study of

*to

category

Exanples are courses in the use of power Saws, power drills,

ucture of these courses is s =ilar to that of the
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TABLE 24.--Types of Courses Taken.

Individuals

Typey of Courses Taken Number Percontage
Lathe Operation (only) 99 26.81
Lathe Opcration + Design 39 10.57
Lathe Operation + Design + (Related

to Lathe Operation or Other) 20 5.42
lathe Operation + (Related to

Lathe Operation or Other) 35 3.49
Deaign (only} 99 26.83
Design + (Related to Lathe Operaticn

or Cther) 30 8.13
Related to lLathe Operation + Other 3 .8]
Related to Lathe Operation (only) 23 6.2
Other (only) 21 5.69
Total 369 100.00

The final category is labeled “"other®™ and includes
industrial courses not related to lathe operations, as well
as small numbers of courses not specifically industrial.

The percentage of courses which originated from SENAI,
was 31.6 percent (sce Table 25). As with the SENAI apprentice-
ship progras, this figure was spuch lover than expected. Most
unexpected of all was the high percentage of cow'.es which
criginated from the private, tuition charaing, industrial
training schools, almost 55 percent. Though it was known
baefore the study that the private schools existed, there
sirply wac no indication or expectation that the private
schools would be providing almost 1.7 times as wany courses

as SEMAI. PFPublic schools, the industrial middle schools,
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TABLE 25.--Courses, By Sponscr and TYpo.

Total Type (Number)

Sponsor

NO L] Lo DES RLO oTH
SENAL 179 31.€ i1 43 a5 o4
Frivate 310 54.8 142 143 24 L}
Public 43 7.6 21 12 b i
Other 34 6.0 7 F | 0 20
Total 566 100.0 207 208 18 (1]
(Percentage) {100.0) (IE.6) (36.2) {(13.R) (12./3
Note: LO--lathe Operation; DES-~Dasign: RLO--Related to Lathe

Operaticon: OTH--Other

Sponsored 7.6 percent of the Lraining courses. Within the
“other" category, 11 courses were sponsored by factories and
the remaining 21 wers Sponsored by varicus religious groups
and a few unidentified organizations.

It is interesting to note that the private school courses
are not a recent phenomenon. The first private school course
taken by an individual in the sample was in 1842, the same
Year SENAL waz founded. Most,. however, wore taken sfter
1960, althouyh, about 24 percent were taken in the 1942-1%¢€0
pPericd. The existence bf Such a relanively largse, long
historied, private industrial training "system” was one . of
the most interesting and Perhapt =08t isportant findingn of
the study,

The time variation {nuvdber of houry scheduled) amopg
courses was oxtremely great. Some were rchoduled ot as
tittle as 4% hours while others were scheduled for ovir
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5,000 hours. The tipe Spen over which the courses were
tacght ranged fro= 1 month to owver % years, Even cross
classification by sponsor and tyre of courses did jsot
feduce the time variation. For example, over 49 percent
of the private schyol courses in design wore scheduled for
over 1,000 hours. At the same time, ower 10 percent serge
scheduled for less than 600 hours. Several were scheduled
for less than 100 hours. The determination as to whether or
not such differences are significant in explaining the varia-«
tion in the quality of work is left to a future section.
Here, it is only noted that the variation is oextremely great.,
Abtut B percent of those who have taken courses took
them {rod only one sponsor (see Table 26). It is interesting
to note that of those who have taken sore than one course,
alrost 43 percent’ took their courses from= iifferent sponsors.

The remaining 57 percent took their second (and third) ceourse

TABLE 26.--Sponsors of Courses Taken.

Individuals

Sponsors of Courses Taken Number Porcentage
SENAI (only) 74 20-nz
SENAL + Private 37 10.03
SENAT 4 Private v (Pablic or Other) 6 1.63
SENAL + (Public or other) 5 1.36
Private (only) 190 51.49
Private + (Public or other) 1€ 4.34
Fublic (only) 25 6.78
Other (only) 16 4.34

Total 369




from the same sponsor as the first. Particularly interest-

ing is the SFENAI (only) case (again see Table 25), the
number of individuals who had more than one SENAI course
(36} is alrost as great as the nusber who had one SENA
course (18). 1In other words, aleost 50 percent of those
wWho had taken a SENAI course had taken more than one. This
tendency for individuals to take more than one course from
SENAI reduces the relative nusber of different individuals
that SENAI courses reach. Thus, though SINAI sponsored
about 32 percent of the courses taken, these courses only
reached 33 percent of those who had at least ono course.

On the other hand, private schools sponsored ahout 55 percent
of the courses, but over 67 percent of those who had at least
ne course, had at least one private sihool Tourse. Viewed

in this sanner, the relative {psortance of private schools

i8S even greater.

surmary-Training--Two findings are particularly significane.

First only 11.5 percent reached the skilled occupational
level without some form of special industrial rraining,

and second, the private schools have trained many uwore of
the workers than SFNAI. Private schools sponsored over 54
percent of the training courses, while SENAI sponsored only
31 percent. Further, of those who have taken at least one
course, 66 percent have taken at least one private school
course, while only 33 percent have taken at least one

course from SENAIL.



LEARNING PATHS

At a highly aggregatec level, four basic learning paths
have been taken to reach the skilled occupational level. A
complete four-year primary education seems to be a necessary
base for the development of specific industrial skills
and this level of formal education is common to all four
paths. The distinguishing feature of cach path is the major
type of industrial learning experience after primary school
is completed. The four paths are:

1. SENAI--those who nave been enrolled in
a 1 apprenticeship progras,

2. Industrial School=--those who have not
been enrolled In a SENAIL apprenticeship
program but have attended a formal
industrial middle school.

3. Courses+~those who have neither been
enrciled in a SENAL apprenticeship program
not attended a formal industrial middle
school, but who have taken part-time
industrial training courses.

4. Work--those who have no specific industrial
training (neither SENAI, industrial middle
school, nor training courses) and developed
their industrial skills through work
experience only.

In the sample of 540 individuals, 149 (27.6 percent)

have taken the SENAL apprenticeship training path, and 41
(7.6 percent) have taken the industrial school path. The
majority, 288 (53.1 percent) have taken the courses path,
Only €2 (11.5 percent) have reached the skilled occupational
level without some forn of special industrial training.

Those who have taken the SENAI path tend to be younger

than those who have taken other paths. The mean age for
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tha SENAI class is 28.48 years (see Table 27). ©On the other
hand, those who attended industrial middle schools tend to
be older than the others; the mean age is 15,20, Within
each path, however, there is a great deal of variation and,
thus, the differences botween cell means should be inter-

preted with care.

TABLE 27.--The Four Major Learning Paths

7 Individuals Age
Percent- Standard
Path Nusbor age Mean Deviation
{1) SENAI 149 27.6 28.48 7.10
{2) Industrial School 41 7.6 15.20 9.79
{3) Courses 288 5353 30.40 2.50
(4) Work €2 11.5 14.77 11.34
Total 540 100.0 30.74 8.39

The formal educational levels of the puarents of those who
followed different paths did not differ greatly. In each
case there was a small percentage with no formal education
and a small percentage with rore than a cenplete primary
education. The majority in each path had at least one
parent with a complete four year primary education., In
general there was a tendency for the fathers to have slightly
more education than the pothers. The only uxception was
the Industrial School path where there wore more rothers
wWith a corplete prirmary education.

With respect to both the occupational areca and the
occupational level of the father, the SENAI path differed
significantly from the other three paths. About 57 percent
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of the SENAI path fathers worked in industrial occupations

{see Table 28). The next highest percentage was in the

TABLE 28.--Occupational Area of Father by Learning Path
(percentage distribution).

—

Path
Occupaticnal Industrial
Area SENAl School Courses Work Yatal
Industrial {(not B ied 35.0 34.8 30.7 40.4
construction)
Construction 12,2 ] 13.3 17.7 13.5
Agriculture 3.6 21.5 22.6 25.8 18,2
Other 27.1 20.0 23.1 25.8 27.5
Total 100.0 100.0 100.0 100.0 100.0

Industrial School path where 35 percent of the fathers had
industrial occupations. Very few in the SENAI path had fathers
who worked in agricultural occupations {().6 percenti. Each
of the other paths, on the other hand, had over 22 percent.
Lesgz than 20 percent of the SENAI path fathers wvorked at the
unskilled level (see Table 29). The other paths all had over
35 percent of the fathers working at this level. All four
paths had about the same percentages at the white collar
lovel. The SENAI path thus had a relatively hich percentage
of fathers (70.7 percent) who worked either at the semi-
skilled, skilled, or supervision of manual workers levels.
The other paths all had about 50 percent who worked at these
levels,

Though the evidence is not conclusive, the data indicate
that having had a tfather who worked in an industrial

occupation at a semi-skilled or higher level may have given
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TABLE 29.--Occupational Level of Father by Learning Path
(percentage diseribution).

Path
Occupational Industrial
Level SENAL School Conurses Work Ttal
Unskilled 19.3 37.5 19.6 35.5 13.4
Semi-skilled 32.1 10.0 23.7 27.4 25.4
Skillad 30.17 3J0.0 20,4 22.6 e4.2
Supervision of
manual workers 1.9 10.0 6.7 4.8 7.0
White collar 10.0 12:5 2.6 9.7 10.0
Total 100.0 100.20 100.0 100.00 190.0

the individual a greater probability of enterine a SENAT
apprenticeship program. It is reasonable to assume that those
fathers who worked in industrial occupations would have had
both greater knowledge of the training opportunities available
to their sons and, perhaps, more personial conta-t= within
different firas. Both "advantages® conld have been used to
put their sons "in contact®™ with the apprenticeship program.
As was noted, the four major learning paths all have
45 a cormon base a complete four year prisary education.
The distinguishing feature is the major type of industrial
learning experience after primary school is completed, When
other types of learning (more formal education, work experi-
ence, and other industrial training courses) are added to the
basic paths, the paths become nuch more ¢ifficult to
distinguish. For exa=ple, though only a complote four-year
primary education is required to enter the SENAIL apprentice-

ship program, about 44 percent of those who had SENAR
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TABLE 11, --Numher of fourses Taken by loarning Pash
{percentage distribution).

%

Path

Susher of Industrial

Courses SENAL school Coursces Work Tntal
None 37.7 56.1 Stew i —inypy .7
One 27.5 29.3 57.6 = 40.5
o 11.4 14.6 27.8 -—- 193.1
Threo 1.4 — 14.6 - 8.7
Total 100.00 100.900 100,00 - 100.0

One course from a private industrial school ' (se¢ Table 12).
Over 30 percent also took at leastone course from SPMAY.
That is, SENAT appronticeship was followed by Sryal train-
ing courses. Those in the Industrial Schoal path have

also taken courses from SENALI as well as fron private
schools. This is also true for the Courses path. Recard-
less of which path was followed, ahout twice as many of the
courses taken were sponsored by private schools a8 ware by
SENAT.

If the different types and durations of work expoerionce
were also added to the paths and the areat variatisn in the
duration of the covrses were taken into account, it oulekis
becomen obvious that "pure” learning paths do not exis:.

The nusber of possible combinations of different types and
curdtions of formal education, work oxperiencs, and training
18 great. Simple cross tabulations are not sulted to 'the
type of analysis that is required to evaluate the wffects of

different typas of learning.. There are simply too many




TABLE 32.--Parcentage Having at Least Ono Ceourse Fro=m a

Given Sponsor by Learning Path,

Path

Sponsor of Industrial

Course SENAL School Courses Work Total
SENAT 0.2 38.9 313.3 —— 13,1
Private aLe 72.2 66.3 ——— 67.%
Public 6.3 5.6 1178 = 10.3
Other 3.5 -—— 8.3 - B.}
Note: The table is interpreted as follows: For the first

path (SENAl)--of these who have had at least one
training course, J0,2 percent have had at Teast one
course sponsored by SENAI, 71 percent have at least
one course from a private school, etc.

variables to be taken into account. Under such conditions

linear regression technigues are appropriate. In the follow-

ing sections several linear regression models are developed

and used to evaluate the effects of different types of learn-

ing experiences.
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ANALYSIS OF THE FINDINGS

he purpose of this section is to "explain® the observed
variation in four important variables, each of which has
been discussed in tlile previous sections. The four variables
ar .t
1. wage per hour (WA H)

<. nusber of operations performed (OP DO)

(]
f+S

ifficulty of operations perforsed (TOP OP)

time taken to reach the skilled occupational level
(YRS AR LO-SLO)

In the sestion which explained the general model used in
this siudy, it was suggested that variation in what was done

on the job and the pay received (present work situation)

might be explained in terms of when, where, and to whom an

individual was born (initial conditions), the types and dura-

tions of different learning experiences to which the individual

was exposed (formal education, work experience, and training),

and by the physical situation in which work took place

(present work situaricn control). To establish which of the

above montioned factors actually did have a significant
influence, standard linear regression techniques were
csqloycd.zg

1’1 it3s most general form the linear regression sodel
cont/ined six blocks of variables, ecach of which corresponded
directly to one of the six blocks suggested in the general
model. The six blocks of variables were:

1. (PW5) presant work situation

2. (PWSC) present work sitiat.on control
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TABLE 31.--continued

fable
Variable ( cantin-
Variable Name uous
alock Variable Description Code {b} binary

place of primary cducation
(PL PRI ED)

a. jreater Sac Paulo GSp b
8. Intericr of state of
5ac Paulo S5P1 b
c. other state or other
country OTH ST or C* b
tional level of Father
(ED FATHER)
a. no formal education k
b. primary incomplete b
C. primary complete b
d. mniddle school incomplete
or highor MID+ b
e. don't knua DN L
educational jevel of Mother
(ED MOTHER)
a. no fcrmal educatior NONE? :
b. primary incomplete PR INC b
*« Pprimary complete PR CPLT :
d. middle school incomplecte
or higher HID+ b
e. don't know DN b
ional of Pather
L FTHR
te collar and above WC + b
upervisor of manual
workers SUFS i -
c. skilled SKLD b
d. semi-ski'led S~SKLD b
e¢. unskilled or don't know N=-SFLD® b
occupational area of Father
(OC AR FTHR)
a. industrial IRD h
b. agricultural AG* b
c. other OTH b
d. don't know DN b
FED Formal Education

level and program (LVL-PR SCHL)
a. primary incompliete FRI INC
b. primary complete PRI CPLT* b

8




TABLE 13.--continved

Variavle
Code
Variable (¢) contin-
Variable Nare wous
Block Variable Description Code {b) binary
€. academic or comsercial
=iddle school incomplete M AC INC b
d. academic or commercial
middle school complete
and higher M AC CPLT+ b
e. industrial middle school
incomplete M IED INC b
f£. industrial middle school
complete or higher M IND CPI7 b
ffort to complete highzst
grade (EFRT SCuH-L;
&. normal ti=e HORMAL t
b. 1 year extra +1 b
€. 2 yernrs extra 2 b
d. 1 yaars extra +3 b
€. s 0or 5 years extra *4 or 5 b
€. 6 or pores years extra 64 b
special formal education
(SPECIAL SCHL)
a. rone NONE b
b. middle school program in-
complete M INC b
€. middle school program
complete or high school
incosplete M CPLT+ b
WEX Kurk Experience
exiwrience before encering
the area of lathe operation
{AFR AR LO)
4. dtarted in area ST LO b
. |started in related area ST RLO b
C. /started in other indus-
trial area, but had
related experience G RLO b
d. started in other area,
but had related
experience OTH RIO b
€. started in other indus-
trial area, and a0 re-
lated experience oI b
f£. started in other arca,
but had indvstrial
experience OTH UI b
9. start in other occupation,
and had n= industrial
elperience CTH* 5
79
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Ya al
1 ti
Variable 3
Block Variable Description : At
SENAI apprenticeshis (SEXAL APR)
o r
a. lathe operation cosplote LO Cpie
b. lathe operation
incomplote 1O 1NC t
*» related to
operation RLO 'TPLT !
d. related to
operatiocn vC
e. no SENAL o i !
tted binary varia
**Uependent variable for one of the regression px -
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WA H' (FHS, PWSC, IC, FED, WEX, TR)

variable (variable
WSC, IC, FED, WeX,
f

where: WA H refars to the dependen
- l 4
independent variables

to be explained), and PKS, P
and TR refur to the blocks o
lexplanatory varisples) used in the construction of
the linear yaqression sodel. All blocks, with the
uxception of PWS, contained the variables specified
in Table 31. The PWS block contained only two
viriables: nusber of operations performed (OF CO),
and the index of the difficulty of the operations
ferformed (TOP OP).

Wage per hour - factors not significant--The variable blocks

1IC (infitial conditions), FED (formal education), and TR
{training) did not contain any variables vhich had a signifi-
cant influence on the hourly wage rate (WAM). When, vhere,
and to whom an individual i{s born (initial conditions) may
have an influence on the occupational area that is entered
and the types of learning experiences to which the
individual is exposed: but after the skilled occupational
level is reached, the effects of such differences are lost,
It could not be established that having more than a
complete primary education resulted in higher earnings,
Regardless of the type of secondary education (acadenmic or
industrial), there vas no significant difference in earnings.
Given the scope of the study, the clain that =ore formal
education leads to higher earnings could not be supported.
Regardless of the type, sponsor, or duration of the
industrial training received, there was no significant
difference in earnings. There was ro significant difference
between the earnings of those whe had SENAI apprenticeship
training and those who did not. Further, private school
courses were not shown to be inferior to SENAI sponsored
training courses. The hourly earnings of those who had
Private school courses were not significantly diffo-ent

from the hourly earnings of those who had SENAI courses.
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Wage mer hour - significant factors--The variable blocks

FWS (present work situation), PWSC (present work nituation
control), and WEX (work experience) all contai: variables
which had a significant influence on the hourly wage rate
(WA Hj, What is done on the job (PWS) does have A signifi~
cant influence on the wage received. There was a significant
and positive relationship betwsen the nusber of op;ratlonﬁ
perforred and hourly wage rates. Other thinga equal, the
=ore operations performed on the job, the higher the hourly
wage rate.

Prior work experience did influence hourly wage rates.
The influence, however, was felt only in the early yoars of
the professional work life. During the first five or aix
years that the individual worked at the skilled occupational
level, there was a significant positive relationship between
the number of years working at the skilled level and the hourly
wage rate. There was some indication that work experiencve
prior to entering the areca of lathe operatinn wis important.

The level at which the individual entered the factory was

also significant. Those who entered in the area of lathe
cperation, but at less than the skilled level, were paid
less than those who entered at the skilled level. Those

using old type lathes were paid less than those ysing modern

lathes, As stated, the influence of these factors faded
with time. After 6 or 7 years of work at the cki’'led level,
the length of time the worker was erployed ir the firm
became significant. Other things equal, the more years the
individual \orked in the firm, the higher the fnourly wage

rate.
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Hegardless of the stage of the professional work life,

the size and type of firm in which the individual was
exployed had a strong influence on wage rates. Larger flrms,
in genera., paid more than sraller firms. Though there was
sore evidence that the type of product produced by the fim
and the type of market served had an influence on wage rates,
the patterns were not clear. Both factors, however, must

still be juwilged as significant.

EXPLANATION OF TEE VARIATION IN WHAT WAS DONE ON THE JOR

There are two wvariables which define what was done on
the jot: nusber of Sperations performed (OF DO), and an
index ot the difficulty of the operations perforred (TOF OP).
The nusber of operations performed on the job ranged from 1
to 41. The mean was 30.5 und the associsted standard devia-
tion was 9.6. The variation in the difficulty of the
operations performed was not so great as the variation in
the nusber of cperaticns performed. The mean rank on the
dilficulty scaie was 39.4 and the associated standard dovia-
tion was 4.3. Though both variables were treated separately
in the criginal regression analysis. the regression rodels
used and the results obtained were essentially thoe same.
Thus, in the discussion which fellows the two variables,

(OP D0O) and (TOP OP) are treated as oné. The variable which
combines both the original dependent variables is referred
to as (DOJ), done on the job.

The genersl form of the regression =odel used to explilin
the variation in what was dcne on the job (DOJ) was:

DOJ {FWEC, IC, FED, WEX, TR)




where:s DOJ refers to the ieperdent variahle irtable
to be oxplained), and PWsC, 1c, FED, WEX, and

Teler to the blocks of independent variable
lexplanatory wi tructior
of the linear B
contained the e 113
Done on the job ~ factors not significant~-%The variable
blocks IC (initial conditions), FED (formal education . WEN

(work experience), and TH (training) did nox AN
variables which had a sinificans influence on what was done
on tae jJob (DOJ). Aftar the skilled occupational lovel

reached, differenves in oriain (ind'cial conditions) and

the types of learning experiences to which an individual

“as exposed (formal oducatioy, worz exparience, and training)
do not have any significare influence on either the nunhor

of operations performe” or sthe difficulty of the operations
performed. Any claim that having either more or less formal
education, one type of prior work experience or anothor, ot

that industrial truining of Gne type or another from one

source or another results in =ore and sore difficult wor)
being performed on the Job, cannot be supported. Oncoe

the skilled level is reached, the origin and learning path

taken are no longer important.

Done on the job - significant factors--The cnly variabla

block which contained variables which had a significan:
influence on what was done on the job was PHEC f(present
work situation control). Specifically, those wha worked
in the maintenance sector did Loth rore ard more difficolt
operation than those who worked ia the production sector.
Tha opposite was true for those who used aither old or

specialized lathes. Those who used old and specialized
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lathes did both fewer and less difficult operations than

those using modern lathes., There wau sorme avidence tha:
those who worked in larger firms diéd both fewer and less
difficult operations than those working in smaller firms.
The exact relationship, however, fepended on the type of

product produced by the firm. The final factor which had a
significant influeace vn what vas done on the job was the
nusber of years that thy individual had been esployed in

the firm. The longs 'y the individual worked with the firm,
the more operations he performed. In goneral, what was done
cn the job was determ=ined only by the situation in which
work took place.

EXPLANATION OF TIME TAKEN TO REACH THE SKILLED OCCUPATIONAL
LEVEL

The time taken to reach the skilled occupational level
was defined as the tire span between the first job in the
area of lathe operation and the first job as a skilled
lathe settar-operator. It was shown that the range i: years
was from 0 (16 individuals started as skilled lathe setter-
operators) to 21. The mean number of years was 1.9 and the
associated standard deviation was 2.9.

The general form of the regression model used to explain
the variation in the time taken to reach the skilled occupa-
“ional level (YRS AR LO-S5L0) was:

YRS AR LO-S5LO (IC, FED, WEX, TR)
where: YRS AR LO-SLO refers to the dependent variable

{variable to be explained), and IC, FED, WEX, and
TR refer to the blocks of independent variables
(explanatory variabluos) used in the construction
£ the linear regression model. The IC, FED, and
TR blocke contained the 3ame variables specified
in Table 33. The data, however, were adjusted to
include only those events which came before the
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suilled OCcupational level was reached., The
L the two variat

iime to reach the sxilled level - factors not significant-=The
variable blocks 1IC {initial conditions) and Ta training
sontalined no variables which were significant ir explaining

CCcupational level. 30 Again, when, where, and to whos an
individual was born finitial influence
the area ente learning experd

ences to which the individual was exposed, but after the area
of lathe operation is entered, the effects are lost.,
Regardless of the t¥pe, sponsor, or duration of the
industrial training received, there was no significant
<ifference in the time taaen to reach the skilled occupational
level. It was not possible to establish that SENAL apprentice-
Ship graduates reached the skilled level any more quickly
than those who developed their skills through short courses.
Further, there was no Significant difference between private
Schiool courses and SENAL courses. Neither the form of the
training Tapprarntlcesh:p Oor course) nor the Sponsor of the
training (private or SENAI) was Significant in explaining
the variation in the tise taken to reach the skilled

occupational level,

Tire to reach the skilled level = significant factors--Hoth

the FED (formal education) and WEX (work experience; Llock
contained variables which were siqgnificant in explaining the
variation in the time (\taken to reach the skilled occupational
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ievael, In general, tnose who had more than s corplidte
primary school education reachad the skilied level nore
jUickly than those with just a pramary school education
Further, thase who conpleted the specisl siddle schoal
equivalency progran (madureza) also resched the skilled levael
fore gquickly. The results for the industrial schocl graduates
wnre expacted, as the industrial school qracduate beging his
work 1ife already trained. This is not the case ¥ith formal
dradesic edugation. Generally, industrial training (work
experience and training) does not begin until after the

forsal education is completed and the work 1ife begins. The
CGata indicate that more formal acaderic education facilitates
tho more rapid developront of spocific industrial skills., As
noted, a skilled industrial worker sust be able to do such

Pore than porform certain physical operations. le sast be

able to read designs and make sote rather difficult mathomat-
ical calculations. The classroon part of rost industrial
training rourses is devoted to such topics. The better base
developed in mathenatics in the formal school syster, the less
that sust be learned in courses or on the job. Furthe:, it

it possible, that the formal school system teaches an individual
how to learn, That is, the techniques of learning and the
discipline obtained in the forpal school systes may be trane-
ferable to other types of learning situations. Though
definitive answers are not possible, the study does show that
sore formal academic education is associaved with reaching

the skilled occupational level sore quickly.

Work experience was also found to be isportant. BRoth

the type and duration of work experience prior to envering

as
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(% Although t} tudy has s wWrn that many factors are
jrurtant in the developnent f 8kille industrial workers,
incustrial training of sose sort is qgene required o
reach the skilled spational level, The two maior urces
0f seh training ave the private industrial hools and 6
Nurderi ally, the pirivatn school nave jiven ore iraes an
reached core individuals thar ENATL. In terss { sarnings,
whae | Jong n tha G, and the time taken ¢ reach Zhe
ikilled ipational level, privete school trainine was not
Wn to be inferior i ANy way to OENAI training. This
irplies that, for those vhe do attain Akilled
FOS tions, the betwefits of private school training are the
sarer as the bencfing of tr ng. ther thi equal,
society's decislon to invest in on form of training ior
mother should be based on thke Iriso? s telative costs
ind Lenefits,
The major gquestion in Imparative cost/bencfis analysis

48 hox whether the entire private schaol System ig an alterna~

tive to the entire SEMAL system but ruther, whether SO

Lypes Of private school training are alternativer to some

tyPes o@ SKNAT training. Alternative i'rodrams are those
designed for the same “types” of ividuals and which have

as an cbjective the development of the same pecific type of

skilled industrial worker. For exasple, the SENAI apprentice-

individuals 14 years of age

wWiho hDave

i¥ completed their primary educations and have







rationally and the most efficient programs identified, such
research is called Ior. This study has provided some basic
information on alternatives. The next logical step is to
cost-out these alternatives.

(2) More than a complete fcur-year primary education
was not shown to result in higher carnings. Such formal
education must be judged on other grounds if it is to be
justified. SENAI's apprenticeship courses are currantly
being "upgraded" to include acadenmic subjects which will make
the SENAI program cquivalent to the middle school level
of the formal school system. Graduation from the SENAI
program will give the individual the right to enter the
formal high school. If the objective of the SENAI apprentice-
ship program is to develop skilled industrial workers, then
two problems may develop. First, the type of individual
who is drawn to the SENAI program may change. As has been
noted, the prazilian formal .chool system is extremely
selective at all levels. Very few who began a particular
level complete that level. 0f those who do, very few go
on to the next. As graduation from the SENAI program will
give the individual the legal right to reenter the formal
educational stream, the SENAI apprenticeship program will
become an alternative path to the aniversity. Those who
enter the SENAI program may have no intention of ever
working in a blue-collar industrial occupatiocn. Second,
even if the intentions of the students are to become skilled
blue-collar workers, the added cost of providing academic
subjects probably cannot be justified in terms of increased

earnings. Although there may well be social and even private
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non-monetary returns to such additions. A clear statement

of SENAI objectives would help to clarify the issue. Research
on the chairacteristics of entering students before and after
the new program is implemented would give an indication of

the problems that might develop.

{3) The present skilled industrial workers in Saoc Paulo
were not drawn from the lower socio-economic levels of Brazilian
society nor were they drawn from the agricultural secctor.
Other areas in Brazil or other countries which are now begin-
ning to industrialize do not have such an urban-lower middle
class pool from which to recruit potential sliilled industrial
workers. The problems to be faced in thesec arecas may be the
problems faced in Sao Paulo during the first decades of the
1900's. The transfer of the industrial educational
technology presently used in Sao Paulo may not be appropriate.
Research, of a nature similar to this study, conducted in an
area less industrialized than Sao Paulo would be useful to
identify possible transfer problems.

(4) This study deals with only one important industrial
occupation. The results probably are applicable to other
similar skilled industrial occupations. There are, however,
many industrial occupations which are dissimilar and

to which extension of these results may be doubtful.
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10.

FOOTNOTES

Brasil, Governo do Estado dc Sao Paulo, Secretaria de
Economia e Planejamento, Departamento de Estatistica,
Segdo de Estatisticas da Produgao Industrial do Estado

de Sdo Paulo. These figures were calculated from
Industrial Census data and released by the above mentioned
department.

Ibid., this figure was calculate® from unpublished data
and released by the above mentioned department.

Brasil, Ministério do Planejamento e Coordenagao Geral,
Fundagao IBGE, Instituto Brasileiro de Estatistica,
Departamento de Censos, Censo demogrdfico Brasil, VIIT
Recenseamento geral, 1970, v. T (Rio de Janelro:
Fundacao 1BGL, 1970), p. 2, Table 1.

Iibid., p. 81, Table 21.

Brasil, Ministério do Trabalho e Previdéncia Social,
Departmento Nacional de Mdo Departamento Nacional de Mao
Obra, Composigdo e distribuigdo de mido de obra, Sao
Paulo (Rio Ge Janeiro, Departamento Nacional de Mao de
Obra, 1970}, p. 13.

Italo Bologna, A mao de obra industrial (Sao Paulo:
Centro de Estudos Roberto Mange, 1967}, p. 2 (Mimeographed)

This discrepancy is caused by the change in definition
of "qualified" noted in Table 4. The lower ecstimate is
calculated directly from the published data. The upper
figure is obtained by applying the 1955 adjustment
ratio to the published 1946 data. Both figures should
be recognized as rough estimates.

Adapted from: Robert J. Havighurst, and Aparecida J.
Gouveia, Brazilian Secondary Education and Socio-Economic
Development (New York: Praeger Publishers, 1969), p. 20.
There i1s some variation in the structure at the formal
school system in different areas of Brazil. In some
rural areas only three ycars of primary school are
offered, while in some urban areas, pre-primary as well
as one or two years of supplemental primary school is
offerecd.

USAID/Brazil, Human Resources Office, Brazil, Education
Sector Analysis (Rio de Janeiro: Human Resources Office,
Yovember, 1972), p. 25. (Mimeographed)

Ibid., p. 42.
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11.

12.

13.
14.
15.

16.

17.

18.

19.

20,

21.

22.

23.

24,

25.

Brasil, Ministério do Planejamento e Coordenagao Geral;
Fundagao IBGE, Instituto Brasileiro de Estatistica,
Anudrio Estatistico do Brasil 1972 (Rio de Janeiro:
Fundagao IBGE, 1972}.

The following discuszion relies heavily on: Celso Suckow

da Fonseca, Hist6ria do ensino industrial no Brasil,
vols. I & I1 (Rio de Janeiro: Lscola Tecnica
Nacional, 1961).

Ibid., p. 313.
Ibid., p. 326.
Ibid., p. 356.
Italo Bologna, SENAI: origens, evolugdo, organizagao

(Sdo Paulo: Centro de Estudos Roberto Mange, 1972)
p. 10. (Mimeographed)

Jodo Baptista Salles da Silva, and Paulo Lrnesto Tolle,
SENAI: An Instrument of Brazilian Industries for Man-
power Training Through Formal and MNon-Formal Fducation
(Sao Paulo: SEUAI/SP, 1974), pp. 11-14. -

Servigo Nacional de Aprendizagem Industrial (SENATI),
Departamento Nacional, Relatorio 1972, Ed. provisdria
(Rio de Janeiro: SENAI/DN, 1972), p. 24.

Hla Myint, The Economics of Developing Countries
(New York: Pracger Publishers, 1964), p. 173.

Servigo HNacional de Aprendizagem Industriel (SENAI),
Departamento Nacional, Manuel do docente de tornearia
(Rio de Janeiro: SENAI/DN, 1972).

International Standard Classification of Occupations
(Geneva: International Labour Office, 1969) p. 199.

Brasil, Ministério do Planajamento e Coordenagdo Geral,
Fundagac IBGE, Instituto Brasileiro de FEstatfstica,
Departamento de Censos, Censo demografico Brasil.

Servigo National de Aprendizagem Industrial (SENAI),
Departamento Regional de Sadao Paulo. Data taken from
unpublished internal documents.

Brasil, Governo do Estado de 3ao Paulo, Secretaria de
Economia e Planejamento, Departamento de Estatistica,
Segdo de Estatisticas da Produgdao Industrial do Estado
de Sdo Paulo.

Servigo Nacional de Aprendizagem Industrial (SFNAI),
Departamentc Regional de Sdo Paulo, "Levantamento
Industrial 1972." (unpublished internal document.)

Brasil, Ministério do Trabalho e Previdéncia Social.
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27. Ibid.

28. Ibid.

29, See: Jan Kmenta, Flements of Econometrics (New York:
Macmillan Co., 1971).
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