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Tils study deals with the development of skilled industrial woL.ers it 'he Stave ofSho Paulo, Braail. Large numbers .f skilled industrial worket 'recently have beendtvolopod rapidly in this area, and three broad questions concerning tlhaLr origiu,dtvelopment and present situation are examined. 
First, what wac the or: gin of thu
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The study attempts to deLt, Tmwine ii :hey wereIn fact drawn randomly fr(xu the total Brailian pcpulation or iV their 3a.agraphic,
tocio-economic, and other characteristics of origin make them s/.nlficartt)y
ciitfierent from the remainder of 
the population. Second, how di. rhvse inaviduals4etrn and develop their mental and manual skills? 
An examination . made of the
:3nsttutionai arrangLuents, content, duration, and sequence of tluutr learrang
,Ixperiences. Thitd, and perhaps most Important, do variations it Lhe origins ofindividuals and in te types of learning experiences to which they were exposedInfluence the na.ture, quality, and market valuation of the work they perform on thejob? A general model relating factors important in the development of skilledindustrial workers is elaborated. This model serves as a basis for the development
o( several linear regres,ion models which are-usedto "explain" variation in 'i.at
is done on the. job, wage rates, and the time taken to reach the sk4l.led occPationAi 
level.
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1Ths mIOnraph to the provict of an Intemsive stuty 

over the course of 3 yar conducte4 by PUtaoel LfAoms t vit 

the Lu.AaboratitO of SENAI in Sbo faulo. bragl. It steve
 

from a developing intor st tn non-for-mal cdwt ati
 

activitiesOed itstiLutioos 
As t y relate to the process**
 

of ecomoftic developent.
 

1.t is of particular significanct that the study could 
be 4cmt in Braill which is attaining an cnviable record of
 
economic growth. 
 So Paulo. of course, to the enline of the 
Srah,.lian train aisd the study acquires additional siqnifti

ciance for that rason. rurthermore, SMAI btvon the
has leader 
in Latin Aaerica in the establishrent of vocational education, 

so it is particularly appropriate that this study vas umder

taken there.
 

One of the iiportat lessons learned--or at least con
firmed--in the conduct 
of this study is the very great amount 

of work that is required to produce Aefinitive results. 

Initially a much broader objective ".is set than was ultirsately 

possible t% accomplish. Sights wore successively reduced 

because of the demands of sample size. the cost of inter
'iewing# and the significant differences between occupation 

groups. i finally thought it better to be able to say soe
thing solid about even one small qroup 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 reduction of the target 

group increases the difficulties of "costing" enormously. 



As the troep tbeomos mre specialoed. probleo" asociated 

with )oint c ots bcome more senr*. Vry Itttl4 c uld 

be deterinetd re"rdin; Cost eff*etlenr.aS WW cost 

beefits. 

tJ~loqical ly. ~ukmek i has eqploye4 Professor
 

Warbisot'is *taqginq techniqe., but in revorse. 
 PVther thmi 

following the products of edac&tknal ,eperlences to their 

,destinatioms," Lukomaki has selected . carefully detined 

destimation and then worked oackvard :o find out the \arious 

routes followed by lathe operators in obtaining the skills 

they have and the positions thoy occupy. Scim very useful 

data concerning institutions and their apparent effects 

emerged. 

This study Viii provide additional insight into the 

evaluation of non-formal educational activities in the 

developing vorld. It is useful for the Information it
 

provide, and for the questions it raises leavesand unansvered. 

Lukoki and I are grateful for the gracious cooperation 

received from SMAI in Slo Paulo. Its president. Prof. 

Paulo trnasto Tolle vat receptivo in the initial arranqements 

and then extended continued support. Prof. Joko Saptista 

Salles da Silva. likewise, provided *onstant support and 

encouragement. Collaboration of smy others of the SAI 

ptaff wam critical in the execution of the study. We hope 

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

for its broader audience. 

John N. Hunter
Latin American Studies Center 
Richigan State University 
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This stwly deals Witt~ tre develeopWM! -mr Vk11.f-A J:+Ar 
OCrkers In te State of Sbo Paul, Brazil. La? nur*r of 

skilled industrial workers recently have been 4Iovelpel
 

rapidly in this arva, and 
 three broad qi.stions c4oerning 

their origin. development and present :'ituAtic% 
are examined. 

First, wihat was the origin of the presen skilled industrial
 

laborers? The study attempts to deternino if they were in
 

fact drawn randomly fron the total Brazilian population or if
 

their geographic, socio-econoalc, and other characteristics
 

of origin ake then significantly different 
 fron the remainder 

of the population. Second, how did these individuals learn 

.nd develop their mental and manual skills? An examination 

is n de of the institutional arranqements, content, duration. 

and sequence of their lkarnIng experiences. Third. and
 

perhapr "ost isiportant, do variations in 
the origins of
 

individuals and in the 
types of learning experiences to 

which they were exposed rifluenc, the nature, quality, and 

market valuation of the mark they perfor= on the 3ob? A
 

general 
.nodel relating factors imtportant in the develop ent
 
of skil)ed Industrial workers 
 is elaborated. This model
 

serves as a basis for the development of several linear
 

regression models 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 cmsiderations-Skilled manpover is irportant 

to industrialization. 
Once a notion selects and begins on 

1 



the cour" of .Jd*Atrialisatioa cca privary path tcverd 

ocooomic deyelqpmet, 4emamd expamf for row skills, a"d 

ever Ilcreasing numbers of warkars. meoso huwman r.osourt 

vast samfhow be Cevolopd it groth rates are not to be 

retarded. 

At any tie. an econcoy poosesses a pepulation pool 

from wich those who are to b*com skilled industril wor'ers 

wast be drawn. Ivo of the major factors leadinq to the 

differences between individuals in the populatlon ore: (1) 

the conditioas at birth (when, where, and to whom an 

individual i borm): and (2) past learning bxperiencas (type 

and duration of foroal education, work eyperience, and 

training). *)y some process, individuals (qnerally a small 

percentage of the total population) must be "choens, and 

by some means they must be "transforu.d" into stilled 

industrial workers. As used here, transformation should be 

understood to man the process by which an individual who 

is not a skilled Industrial worker becones one. The type 

of transformation required Is directly related to the typo 

of individual chosen and to the skills to be learned. 

In soun cases the transformation may contist of nothing 

more than omm sfv'rt course in which the sksll. as Aociated with 

a specific sXilod occupation are developed. A transforma

tion srch as tk1ni (9enerally called At progran) can be success

ful only if tI.Wkin4dvidual possesses some /Abilities prior to 

the program wtfli'c allow, hia to complete his developrent 

rapidly. Ner exaple, he may have a high school education, 

several years of industrial work experience, and a previous 

cowrse in so" related occupational arto. These pest learn

ing experiences giveo him oeueral foundation (set of 

2 



abilities) upon which the short CouSe can quickly build.
 

As his abilities prior to the program are 
siailar to the
 

abilities to be developed through the proqram, 
 the required 

transformation can be rapid. 

In other cisss the transformation may be W ll beyond
 

the capacities of a simple short course or program. 
There 

are 
cases in which the candiiates for development into skilled 

industrial workers are individuals having little or no formal 

odacation, no inditrial work expirience, and no tratning 

experiences of any type. 
 If such an individual were to be
 

developed into a skilled industrial worker, the transforma

tion rsiuied miqht include neveral year* of forwal educa

tion, so*a introductory industrial work experience, and 

finally, an industrial 
training program of talatively lonq
 

duration.
 

In both hypothetical examples the transforration can be 

accomplished. 
That is, an individual who 
is not a skilled 

industrial t-vrker can be transforred into one. The types 

of transformations required, however, are very different: 

the first consists of a single *progran," the second, of
 

what is generally thought to be 
a series of "projrama. 

Even If the final products (skilled industrial workers)
 

of the two transformations are 
identical, a definitive com

parative evaluation is still very difficult. foth the 

individuals who are transformed and the transformations 

differ. Each transformation is efficient in the sense that,
 

gien the characteristics of the individual to be trans

formed, the transformation can be accomp,,ished. 

hlen evaluation is undertaken it is qeneraliy only
 

the first type of transformation which is considered. That 



Is, a specific, defined short-term program is identified 

and eval ate4, taking the Prior learning experiences of the 

individual, and thus his abilities prior to the program, as
 

viven in the analysis. From a short run point of vtw. 

treating past investments in formal education, work experi

ence and training as irrelevant may be justified. From a 

xanpower planning point of view (which should be long-run)
 

it is not. Investments in formal education wade today 

influence the *quality' of individuals who may be "chosen" 

to become skilled industrial workers in the future. 

It is not legitimate to, vier. the second type of trans

formations as a series of three independent 'proqrams* 

i.e., formal education, work, and training. They are not 

independent as 
the output of one serves as an input to 

another. 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 programs
 

in isolation nay serve some purposes, this practice is likely
 

to give misleading information 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 system. Given this type 

of information, the identification of alternatives (transfor

mations capable of working on the sam types of individual) 

is possible and, thus, comparative evaluation meaningful. 

4
 



BACXGRO.D ,7TES 

This section provides general historical and institu

tional infornation on Brazilian industrial growth and the
 

development of industrial labor. many types of data 

commonly available in advanced countries simply do not exist 

in Brazil. Brazil's data collection systers have improved
 

greatly in recent years, but reliable, lonq-tern. tte series 

data in almost all areas remain scarce. Cross-sectional
 

data collected in different years are not always ccmparabl, 

due to v'ariations in coverage and definitions. rven today, 

on some toics conprehensive 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 Dopestic 

Product in Brazil has increased over 500 percent since 1947. 

The average annual rate of increase has been oier f.8 

percent (see Table 1). Since 1965, the average annual rate
 

of increase has been over 8.3 percent. Per capita -col 

Gross lmestic Product since 1947 has grown at an average 

annual rate of over 3.7 percent, and since 1965, ove- 5.1 

percent. Presently Brazil is one of the fastest growinq 

and must rapidly industrializing countries in the world. 

The leading growth sector in Brazil has been the 

industrial sector. Since 1947, real industrial production 

has increased 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.
 
5 
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The State of SAC Paulo is by far the leading
 

industrial center in Brazil. 
 In 1949, 49 percent of all
 

Brazilian industrial manufacturing originated there. 
 on
 

years later in 1959. SAo 
 Paulo's share had increased to 

over 55 percent. 1 The Department of Statistics (Departamento 

de Estatfstica) for the State of Sbs Paulo estimates that
 

in 1967, Slo Paulo accounted for over 57 percept of all
 

Brazilian manufacturing production. 2 It is generally
 

assuned, though data are not available, that this trend
 

is continuing. 
 Sao Paulo's share of a rapidly expanding
 

industrial product is also increasing.
 

The 1970 census (Ceanso D mogrifico-Brasil) reported
 

the total population of Brazil in 1910 more than 93
as 

million. 3 Approximately 66 million (71 percent) %ere ten 

years old or older. Of these 66 millon, only 30 million 

(46 percent) were econmically active, and of those 

economically active, 5.3 	million (17.6 percent vere 
4working in the industrial sector. The lVational Department 

of Labor (Departamento ,lacional de Mio-do-Obra) estimates 

that in 170 over 51 percent of all Brazilian industrial 

employee* were working in the State of SAO Paulo.5 The 

data clearly indicate that Sio Paulo is the dominant and 

sost dynamic industrial center in Brazil. SEfAI ostimates
 

that in 1972 there were more than 1.5 million individuals 

empluyed in SAo Paulo's industrial sector (see Table 3). 



TAXLZ 3.--lndustrial Workers In the State of so Pailo, 

1972.
 

Number Percentage 

Unskillod 175,541 11.5f 

Seni-skilled 794,530 52.33 

Skill 266,*13 17.53 

Forman, etc. fl,1E6 1.55 

Technicians 1,320 1.24 

Engineers 7,502 .49 
Other 237,633 15.65 

Total 1,516.405 100.00 

Sources 	 Serviqo Nacional 4. Aprendizaqea Industrial
(SENAI), Departamento Regional do $so Paulo. 
Levantanento Industrial 1972." 
 Unpublished


Internal Document.
 

Over 17.5 percent were classified as skilled industrial 

workers. 
According to the SEXAX definition:
 

A skilled Ir.ustrial worker is a worker
capable of performing all the operations
required 	in a skilled industrial
 
occupation. 
His work is varied and 
not subject to automation. A relatively
long training period (3,000-4,000 :.3urs)
is required to develop the necessary skills.Two types of training are possible (1) for a 'new worker apprenticeship training, or
(2) for a semi-skilled worker rapid train-

Ing courses. Knowleoge of the technicpl

aspects of the occupatiot is required.0
 

Time series data on the number of skilled industrial workers 
in the State of S4o Paulo are not available, bit a good 
proxy is. SENAT has kept records on the nuwbvr of 'qualified* 

(gualificados)indutrial workers in the state sAnce 1946. The
 
qualified category contains, in addition to skilled industrial 

wovkers, 	 foremen. technicians, and engineers. In 1972, 20.9 
percent of SAI) Pay a's industrial workers were classified as 

9
 



qilalifled. Within the qualifit' category, 54.3 percent vere 

skIlled industrial workers. The develoapent of the indus

trial labor force lit $Ao Paulo since lJE is Plustrated in 

Table 4. 

Since IS46, the number of industrial employees in the 
State of Sao Paulo has increased by over 274 percent. The 
ntmber of qualified industrial workers has increased by at 
least 250 percent, and perhaps by a much as ISO percevit. 7 

the rapid development of the industrial sector in Sao Paulo 
has been =matched" by an impressive increase in the quantity 
of skilled industrial labor. The failure to develop skilled 

labor at these high rates inwould surely have resulted 
significantly lower rates of industrLail expansion. In the 

folloving sections, sae of the major ,ources of industrial
 

tra2ning are identified and briefly discussed.
 

The formal school system--There are four basic levels i ,the
 

iArauilian formal school systems$
 

I. Primary School (primario}--4 years 

2. Middle School (qinaslo)--3 or 4 years 

3. High School (colgio)-3 or 4 years 

4. Uoiversity (superor)- or 6 yeatrs
 

In IS70, approximately one-third of all Brazilian 
chtldren 

between the ages of 7 (the legal age for starting primry 
school) and 14 were not enrolled in any formal school 
program. 9 For those who do begin the first year of primary 

schc-*l, the prospects for completing the required four-year 
program are not very ilood (see Table S). Lests than 27 
percent of those who begin primary school graduato. of those 
vho do graduate from primary school, less than 36 percent 

begin amiddle school program. This pattern is repeated at 

1O
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all levels. Only 4 percent of those who start In the formal 
school system 9iaduate from middle school. Less yhan .5
 
percent graduat, from a 
university.
 

To help overcoue this pr"blom the government has 
instituted special equivalency examinations at both the
 
middle and high school levels. giving adults who 
have dropk-.'
 
out of the formal school system an opportunity to further 

their educations. both television and radio are used to aid 
Individuals with their self-study proqrams. 
 The Vnited
 

States Agency for International Development (AID) reports that 
very lttle data on the number of individuals preparing for 
the exaxs or on the number who have passed the exams are 
available.1 0 


AID does report, however, that in the State of
 

S~o Paulo over 85,000 individuals presented themselves for
 

the exams in 1970. The certificate granted 
upon p4ssing the 
exam is recognized as a legal equivalent to the r*gular,
 
formal school diploma. One notable 
effect has been increased 

pressure on the universities.
 

In 1970, there were 
 over 17.3 million students enrolled
 

in the Brazilian formal school system: 74.0 percent in 
primary school, 17.8 percent in middle school. 5.8 porcent
 

in high school, and 
 2.4 percent in universities. 1 1 

Alaost 4 percent of all trazilian secondary students
 

(both the middle and high school levels) were enrolled in 

industrial vocational programs in 1971 (see Table 6). Over 
43 percent of these industrial students were in the State 

of SAo Pauo. 

Publicly financed industrial trviining in the State of
 
SAa Paulo has a iong history. 1 2 Prior to the 19 00's the 

government generally felt that Industrial training was only 

13 
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aPPropriate for 6..) the poor (...3 orphans, the
 
miserable I. the
-.. abandoned, the blind, the deaf and
 

dm.0
 1 1 This view ch qed slowly, and it was not until the 
pressures of growing sectora industrial were felt that the 
government actively eiAtered the 
area of industrial training. 

The pressures developed rapidly. In 1907 there were only
 

314 industrial establishments in 
 Sao Paulo, by 1912 there were 
3,321. During this period So Paulo'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 industrial training school
an in 1910.
 

The state established two schools In 1911 and two more in
 

1913. 
Until 1919 academic classes were 
ot taught in the
 

state schools. 
When they were introduced, "the reaction
 

against the introduction of general cultural courses 
Into the
 

teaching of industrial skills was very strong."1 4 
 The 
pressures of industrialization slowly overcame the traditional 

views and by 1931 there were nine state-sponsored industrial
 

training schools. 
 In 1936 the number was 28. 
and by 1940
 

the number h.%d grown to 42.
 

(. • -) industrial education in Sao Paulo 
progressed: It passed the phase of
Indiffelence and almst hostility on the part of the people. 
 In 1940. all realized

its advantages and applauded enthusiasticadl
 
whatever new attempt to increase 
its 
realization (. 
 ) in 1911. 2 schoolsvith 43, students (. .) In 1140, 42schools with 11,503 students.42 

In 1942, there were two Important laws passed which 

changed the character of Brazilian industrial education.
 

The first was the Organic Law of Industrial i-ducation (Lea 

Or'gnica do Enino Industrial) which legally recognized 

http:students.42


in4ustrial education as part of the formal school system.
 

The 	second was the law which created the SZXAt industrial
 

training system. Industrial training within the formal
 
school system still exists 
today. The peak of its importance, 

however. was in the early 1940's. Although there are no 

reliable tim series data available, the reltIve iMportaoc of 
the formal school system in the preparation of skilled 

industrial labor has clearly declined. 

The SZIA sgstea--VTe SMhAI industrial apprenticeship and
 
training system was established by an act of the federal
 

government (Decreto-Lei RM. 4048) in January, 1942. It was
 

create4 in re ponse 
to the demands of industry for more and
 
better trined qualified industrial workers. The objectives
 

of SAI are:i4 

I. To realize in schools installed and
 
maintained by SIAI or in cooperation• h industry, a system of industrial 
apprenticeship for youth between the 
ages of 14 and Is. 

1. To assist firma in the elaboration and
 
euecution of general programs o! train-

Ing for workers at various skill levels.
 
and to assist in the realization of
 
apprenticeship programs within firms. 

3. 	 To give workers over 33 years of age the
op.portunity to ioplete their profwasional
devilopment in short courses given
eit*er in SEAti schools or in the firms 
where they are employed. 

.I. To give study scholarships for the 
purpose of upgrading to both SEXAZ 
personnel and to individuals employed 
in industry. 

S. 	To cooperate in the development of
technical research of interest to 
industry. 

SEMI's initial efforts were mainly concentrated in the 

development of apprenticeship ccurses. nver time the range 

16 



Gi SEVAl training has ktCrasod to the Prvs.r't varirty !of 

Courses; 

.	 -Tihqso XCuesIS 4re 

ptew&ntly eployod In industry or vhc 
are potential exployees. fy iw, a4,t.
indstrial fire in Brazil eusgt oy
and 	endoli ir SE AI schools the Awber

of apprentices equivalent to S to 15
 
percent of its tot*1 skilled workers.
 
(In 	practice this dcqs not occur-
the number enrolled in SEA schools 
depends on SMAt's capacity.) A 
complete four-yOr priary l ucation 
&;W entrance tests (general education 
and 	aptitudft are required to enter
 
the 	program. The courses take betmen

1.600 and 3.000 hours and have a
duration of ltween IS and 16 mntns. 
Training is offered in over 40 occupa
tional areas.
 

2. 	Industrial Preparation--lntended for 
those over .6 years old who do not nhar
the 	qualifications for a skilled )ot.

The 	courses are divided in three Llocks 
of approximately 180 hours each. 
Sast
 
covrse* are offered at night.
 

3. 	Vqr~dJ 
r-Intended for inditviduals 
who are already working at tr-hskiliec
level but who want to isprtvo and update
their technical skzil xrnd theoretical 
kno Io qe. The durAtion of the courseq
vsries. 

4. 	S&cialzatton--Intended for individuals
 
woar already working at the skilled
 
level but who wish to specialize in a
 
specific area within their field. 
 The
 
duration of the courses varies.
 

S. technical--Intended for individual2 with
 
a complete etddle school education 'ho 
want to work at levels between the 
skilled workers and the engineer.
Course generally takes over 1,200 hours.
 

6. 	Technical Assistant--Intended for individualt
who wish to assist technicians. The 	course

duration is approximately 300 hours.
 

7. Other--*Any types of coursesother traininq 
are also provided in response to industries'
needs. Content and duration depend on thr 
need. 
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SEVAl is a national organization, subdivided int* 19
 

administrative regions. There is a National Council controlled 

by the National Confederation of Industry (Conftderavao 

Nacional da Inddstria) and a regional council, for each 

administrative region, which is controlled by the correspond

ing State Federation of Industries (Federacao das Inddstrias). 

Representatives ef the Ministry of Education (tinistdrio da
 

EducA4ao) and the Kinistry of Labor (Kinistdrio do Trabalho)
 

are part of the National Council. Every council has a depart

mmnt under its direction charged with implementing the policies 

adopted. Each region has a great deal of autonomy in, 

establishing and directing its wrn programs.
 

The S MI; system is financed by a compulsory I percent 

tax on the payrolls of all Brazilian industrial establishnonts. 

The tax is collected through the National Social Security 

System (Instituto Nacional de Previdincia Social) and is 

channeled to the Nationat Department and dispensed as follows: 

65 percent is returned to the state where it 
was collected
 

S percent goes to the National Department 

4 percent is used to assist less developed 
reqions 

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

2 percent goes to the National Confederation 

of Industry 

in addition to the regular 1 percent tax, firms having more 

than 500 employees are taxed an additional .2 percent which 

is collected by each regional department of SFLAi and 

transferred directly to the National Department. Over US$34 

million was collected by SENAI in 1971. 
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because the State of Sao Paulo has the highest concen

tration of industry, the Regional Dopartmwnt of SEHA? in 
Sao Paulo (Departamento Regional do Sao Paulo) is tho largest
 

in the country. In 1972, SEKAI owned and operated 115
 

industrial 
training centers throughout Brazil.
 13 Of these,
 

47 (34.8 percent) wore in the State of Sao Paulo. Also in
 

1972, SEAI supervised 100 training centers whirh were owned
 

and operated by lar.e industrial firm.. Twenty of the
 
centers were located in the State 
of Sao Paulo. Sao Paulo's 

share of individuals enrolled in the various SENAI prograns 

is even greater. The total for all Brazil in 1972 was
 

237.126; Sao Paulo has enroll.d 114,484 
(43.3 percent).
 

SEMAT of Sao Paulo began 'peration in 1943, graduating 

554 adults from its rapid training and upgrading courses
 

(see Table 7). 
 In 1972, 57,372 adults were graduated. The
 

first class of apprenticeship trainees was graduated in
 
1943 and 
 contained 17,6 individuals. 
The 1972 apprenticeship
 

class contained 6.019 individuals. 
 In itQ early years. SENAZ 

owned no schools and *borrowed' the facilities of the public 

school system. 
Over the past 30 years the growth of the
 

SEAX system has been impressive.
 

Other sources ofindustrigi training-Private industrial 

training schools have existed for many decades in Sao Paulo. 

No study has been published on the origin and history of 

these schools, and data on their outputs are not collected
 

by any central agency. 
All private schools which offer
 

training (industrial or other) are required to register with
 
*
 

the State Department of Technical Education 
(Departamento do
 
Lusino Professional) in Sio Paulo. Kowever, schools are not 
classified in the department's records by the type of training 
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TIE IMPORTAICt OF TNE STUDY
 

As Ryint has noted in The Economics of Developing
 

Countries:
 

It Js increasingly recognized that 
Pany undc=developed countries are 
held back by (. .) a shortage of 
skills and knowledge (. .) 

attention has shifted from capital 
to education (. . ) to investment 

1
in h%-an cavital.

The importance of education, and particularly industrial 

education. has long been appreciated in Sio Paulo. The high 

rates of industrial expansion which have been noted would not 

have been possible without large investments in the develop

sent of skilled labor. For the past 30 years, at least 1 

percent of all industrial wages and salaries paid in Sao 

Paulo have been channeled i r SEXAI x.Ar the purpose of evelop

iwn skilled indrstrial workers. The magnitude of other 

investments for similar purposes is not known. 

Sao Paulo's industrial expansion is impressive as an
 

example of highly succoasful rapid industrial development. 

much can hi learned fron the means by which this was 

accomplished, in particular by the study of the development 

of the necessary skilled .Adustrial manpowev. nlew educational 

laws presently bving implemented in Sko Paulo were developed 

without complete %nowledge of either the past or the present 

system of industrial skill development. Other parts of Brazil, 

as well as other coultries. are presently in the stage of 

industrial development that Sao Paulo was in 30 or 40 years 

ago. Many of the problems they will encounter as they 
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industrialize will probably be the sam problens that were 
solved in Sio Paulo many years ago.
 

A major problem is tim lack of knowledqo regarding the 
solution of manpowar problem in SAo Paulo. 
The StNAI 
program is the only part of the Industrial trining system 
that is well known. The ontribution )f L
EAI, or any other
 
Source of industrial training, cannot be evaluated without
 
knowledge of the total skill development system. One objectivw
 
of this study is to provide this type of information.
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Tot MOOL 

The general model used in the study is represented in 

Figumr 1. At the highest ?*vol of abstraction tha model 

contains three basic slete: the conditions at birth, 

time, situalWarning which takes pl - over and th present 

tion. Te conditions at birth are represented by the block 

labeled initial couditions. Learning is represented by the 

three blocks labeled formal education, work ex*rienc and 

of these three blocks is nottraining. The positions 

inze rded to suggest ordering U. time or that tte different 

types ot learninq take place during separate periods of time. 

The present situation is represented by the two ulocks 

prosent work situation and present work situation cotrtl. 

The model suggests t.at: (1) the initial conitions (when. 

where, and to vhom an individual is born) may influence not 

only the present work situation of the individual (occupation 

and 'lexy received) but also the type and duration of his 

)4arning experiences (formal educaticn. iork experience, and 

training): (2) the combination of bothl factors, initial 

conditions and learning oxperiences, nay inluenc, the present 

work cituatior: and (3) other factors not related to initial
 

conditions and lears,iq say also influence the present work 

situation--thes other factors are represented by the block
 

labeled present work situation control.
 

The model contains six blocks of variables and serves
 

three purposes: first, it is used to identify fac'!*ors which
 

may be important in the development of skilled industria
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rigurt 1.--The Genorl Model.
 

uorkers: second, it facilitattz th2 organization of relevant 

information to describe weaningfully wt.t has happeto d in tho 

Brazilian case; and third, it allows for the anilysis of 

diffetent types of 2earning to deterrtine if sop* have htd 

more favorable results than others.
 

Initial conditicns--It is reasonable to assuse that the 

situation in which an individual is born (whe-, where, and to 

whoa) would have an influence on: 11) the occupations 

known to him: (2) what occupations are considered a: acceptable:
 

and (3) what occupations are actually attainable.
 

An occupation that is not known to exist cannot be an
 

occupational goal. For example. individuals born in backward 

areas to uneducated parents may not even know that a particular 

skilled industrial occupation exists. Such an occupation, thus,
 

Lies outside of the set of occupations defined by the individual's
 

or his raronti knowledge. In some casoa an occupation may be
 

known and yet it say not be an acceptAble occupational goal.
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The son of N doctor living in the Geaster Sao Paulo area 

would almost certainly know that skilled industrial
 

occupations exist. However, due to the high sol-econoric 

position of the father, this probably would not be an
 

.'cceptabl. occupation for the son. In some 
cases an occupa

tio, is both known and acceptable, but it Is not attainable. 

gain, on individual born in a backward area of unedu-sted
 

parento 
may know that skilled Industrial occupations
 

exist and regard such an occupation as acceptable. Yet,
 

if soe form -of education is required, and if the costs
 

associated are judged to be too high, the occupation t 

not attainable.
 

Even when an occupation falls within the sets of 

what is known, what is acceptable, and what is attainable. 

the particular path taken thetoward realization of the 

occupational goal way be influenced by the resources at the 

disposal of the individual and his Zanily. An individual 

with few resources, might bocome a skilled Industrial worker 

through work experience only, while an individual with 

greater resources might pay for a special industrial training 

course. 

It is possiblo that the initial conditions of the 

individual may influence the occupational goal chosen and 

the path taken toward the realization of that goal. Con

sequently, the following variables are entered in the 

initial conditions block:
 

1. age 

I. place of birth
 

3. place of primary education 
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4. educational levels of parents 

S. occupational arta of father 

6. occupational level of father
 

formal education--Generally, an indivL'.al learns to read
 

and write acquires the knowledge of hibsic 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 objectives and the specific content
 

of learning change. 
The lower levels may be viewed as fognda

tion buildinr for the higher levels. Entry into skilled
 

industrial occupations may require some critical mininum of
 

formal .ducation. On the other hand, therQ may be a point
 

beyond which more 
formal education is not requi',ed for the
 

satisfactory performance of the tasks of a skilled industrial
 

worker. 
There also may be a strong relattonship between the
 

level of formal education 
sad what is viewmd as an acceptable 

occupation. 
Probably few high school graduates work in 

blue collar positLons in Dratil. On the other hand. formalmore 

education might facilitate specific skill development. In
 

sum, formal education may be isportant in the developient of 

skilled industrial labor, so the following variables are 

entered in the formal education blocks
 

1. age started school 

2. highest grade completed
 

3. progran of highest grade completed 

4, age when highest grade completed 

workexperience--Through informal demonstration, imitation0 

and experimentation an Individual may learn by simply working
 

in any occupational area. The importance or relevance of
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what was learned depend10 an the final occupational objective, 
i.e.. the skilled induselxal 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 occupations (2) the duration of the exper

ience; and (3) 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 evr (the beginning of the wo k history) 

2. the first job in the occupational 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 ere 
presently working as skilled industrial workers)
 

In some cases two or more 
points may coincide, but. in 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:
 

1. in the area of the present occupation 

2. related to the present occupation 

3. scae other industrial occupation 

4. agricultural occupation 

S. oth r (neither industrial nor agricultural)
 

Given thut the 
 four points can be established and fixed 
in time, and given knowledge of the time sequence of all 
work experiences between these points, it is possible, using 
the relevance stale, to construct the following variables 
which are entered into the work experience block: 
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age9.at trn of; (a) first job ever: 
(b) first
 

job in ara of present occupation: and (ci first
 

job as skilled in present occupati'wa
 

2. 	position on relevance scale for first job ever
 

3. 	entry level Ilearning, s*a-skilled0 or skilled)
 

into area of preiant occupation
 

4. 	relevance and duration of work experience between:
 

fa) first job 
ever and first job In area of present
 

occupations 
fb) first job in area of preseat
 

occupation and first job as skilled; and to) first
 

job 	as skilled and present job as skilled
 

TLraining--Training is defined as job-oriented learning 

which tAkes place imder various forms of sponsorship, for 

various periods of tiaw, but is oriented toward a specific
 

occupation. It differs from work experience (learnknq by
 

doing on the job) because it generally his ec type of 

defined structure. 
T1hat is, it is scheduled for a certain
 

number of hours during a certain period of tir". and generally 

both classroom instruction and supervised shop work aroi 

included. In, the Brazilian context. training is repre"ented
 

by the many and varied types of courses available fro- a 

wide range of sources. The SMUAI appronticeship programs are 

an excellent eoxa le of the type of lngq-terv training avail

able. Shorter-ttrn industrial training courses are offered 

by various public and private entities, as well as by SEZA1.
 

A wide range of courses is available fron a qreat
 

variety of sources, but no central clearing house for
 

inforsation on these courses exists. 
SMLAK keeps its own
 

records, and although private schools generally are registered
 



with the state government, no records are kept on the
 
number of individuals who have 
 taken private school course1i. 
Courses given by the factories are recorded only by the
 

factories themselves. Even i. the case 
 of the coursej given
 

through the public school system, no time series data are 
available. In short, a training system exists, but there is
 

no way to estimate its total maqnitude or to place its
 

components in perspective.
 

Training courses may be extremely important 
 to the devvlop
ment of skilled Industrial labor, theand followinq variables
 

are entered in the training blocks
 

1. number of courses taken 

2. for each course: 

a. sponsor 

b. occupational area
 

c. content (classroom/shop)
 

d. total hours planned
 

e. duration in months
 

f. percentale of courses completed 

g. year course started
 

h. geographic location
 

Present work rituatior---To factors in the individual's
 

present work situation are of interest:
 

1. what is actually done on the job 

2. the pay received 

Within limits determined by the occupation, differences among 
individual workers are expected. 
Specifically, some individuals 

may do nore varied types of work, some may do more difficult
 
work, and these differences may be reflected in labor market 

prices.
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With respect to what is done on the job previous 
research by SMAI can be used. Som of the post interest-
Ing and 
meful products of this research are the analytical
 

tables 
(quadros analiticos) of tasks and operations that 

are 9enerally associated with specific OI illed industrial 

occupations. 2 0 

In the analytical table a task is doftnod
 

as the turning out of some 
specific intermediato product 

(e.g. a gear) in the firom' productive process. ,he coir

pletion of a task requires one or nore distinct. physical 

operations. 
 As the cmnplexity of the task 
increases, the
 

numhor and complexity of the reiTuired operations 31*n 

increase. 
The specific operations assoc&t.ed w an 

occupaticn are finite in number and arranQed in order of 

increasing difficulty. Using the operations table as 
a
 

bases, two typos of inforniation cion be developed. Firat, 
the number of specific operations perforred cn the job can 

be established, and second, an index reflectina the degree
 

of difficulty can be constructed.
 

Given what is done on the lob, it is assu.4 that, 
other things equal. differences ih the 
 uality of work are
 

reflected in differences in the mrket valuation of the
 

individual'i work. 
Gross monthly earnings adjusted for
 

hours of work is used as a measure of market valuation. 

In sun, the present work situation block contains 

throe variables: 

1. number of operations perforrood 

2. an index of the difficulty of operations performed
 

3. pay rate
 

k 
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1rosent work situation control--It is possible that factors 
not. related to initial conditions or learning (formal
 
education. 
 work experiece,, and training) may influence 
the present work situation, i.e., 
what is done on the job
and The type of final product produced 

the pay received. 


by the firm can influence the 
 types of operations performed 
on Vve 3ob. SENAI has developed and uses an industrial 
classification syste 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
 
present work situation which are caused by differences in
 
the final product.
 

Somewhat related are differences in factory size.
 
Individuals workinq in small job shops which concentrate
 
on specialized, smali-scals contract work night be expected
 
to perform different operations than individuals working

in large establishments employing mass production techniques.
 
Iven within the larger factories, variations might be 
expected between individuals working in productioi4 and 
others working in ftaintenance. Differences in the specific 
type of machine used etight also be expected to lead to 
differences in operations performed.
 

Given that these factors might be expected to 
influence
 
the nunber and types of operations performed, four specific 
variables are placed in the present work situation control
 

blow-k: 

1. 
factory industrial group
 

2. factory si:e
 

3. sector of work in factory
 

4. type of "chiLe used 
12
 



In addition to the number and types of operaticns
 
performed, 
 wage rates ay be influenced by the occupational 
level at vich an individual was 
0irst 'eployed in the
 
factory and 
by the nurner of years that he hAs been
 
emploed. 
 ror example. an individual who entered a factory 
at the apprentice level and worked his way up to the skilld. 
level tthout ever entering the outside labor market night,
 
because of 
his lack of labor, narket knowledge, offer his
 
services 
 to the factory at a relatively low rate. Other 
thinqs equal, however, a positive correlation between the
 
wage rate and the nmber of years of service might be 
expected. Accordingly, two rre variables are adled to tAo 
block:
 

S. factory entry level 

6. nuaner of years workinq in the factory 

Sgurmiry of odel--7he general -del develcped has six r- or 
blocks of variables. Vari.ble blocks and the specific 
variables within each block are 
reviewed below:
 

I. present work situation IPWS)
 

1. 9oss hourly earnings
2. 

3. 

number of operations performdindex of the difficulty of operations

performed
 

1I. present %ork 
situation control 
fPRSc) 

1. size of factory
2. industrial group of factory
3. sector of factory
4. 
type of fachine used
5. factory entry level
6. years working in factory
 

111. 
 initial conditions$ (IC) 

1. Age
2. place of birth

3. place of primary education
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4. 	 educational level of parentis 
5. 	 occapattonal area of father 
6. 	 occupational status of fathorz 

IV. formal education (FED) 

1. 	age
 
a. 	 started school 
b. 	 finished school
 

2. 	 highest grade completed 
3. 	 program of highest grade completed 

V. 	 work experience (WIrx 

1. 	 age 
a. 	 first job
 
b. 	 first job in present occupational area
 
c. 	 first job as skilled in present
 

occupational area
 
2. 	occupational area of f'.rst job

3. 	entry level in area of present occupation
 
4. 	work experience
 

a. 	 after first job, but before entry into 
present occupational area 

b. 	 afte entry into present occupational
 
area, but before reaching the skilled
 
level 

c. after reaching the skilled level 

VI. training (TR) 

1. 	number of courses taken
 
2. 	 for each course taken
 

a. 	 occupational are&
 
b. 	 sponsor
 
c. 	 total hours completed
 
d. 	 duration of course in months
 
e. 	 age course began
 

'he specific variables used in each block, and their
 

associated codes, vary with the type of analysis being 

conducted. The analysis is conducted at two levels. First,
 

the 	model is used to organize and describe relevant informa

tion. Second, the model serves as a basis for the develop

ment of several regression models. The most comprehensive
 

regression model has the general forms (PWS) a f (PWSC, IC,
 

FED. Wrsx, TR). 

The 	regression analysis is used to determine (1) which
 

blocks of variables, and (2) which specific variables are 
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significant in explaining variations ir. the present 'ork 

s1tu1tion.
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RESTRICTIONS AND METHODOLOGY
 

because of tine and other resource constreints the study
 

was restricted to one important skilled industrial occupa

tion. swtal lathe setter-operators (torneiros mecAnicou).
 

This occupation is codad 8-33.20 in the 1968 edition of
 

the International Standard Classification of Occueations.
 

The occupational description is:
 

6-33.20 Lathe Setter-Operator.
 

Sets up and operates a power-driven

neta! #orking lathe:
 

examines drawings and specifications of
 
part to be made: fastens metal and tools
 
in position on lathe using chucks, jigs

and other fixtures as roquired: adjusts 
quides and stops: sets rotation speed 
of metal and starts machine; manipulates
hard wheels, or sets and starts automatic 
controls, to guide cutting tool into or 
along metal: controls flow of lubricant 
on edges of tools: checks progress of 
cutting with measuring instruments and 
makes aecossary adjustamnts to machine 
setting. 

Xay specialise in a particular type f 
lathe and be designated accordingly." 

The occupation of skilled lathe setter-operator was chosen
 

because it is basic to the production of modern machines
 

and machine parts. According to the 1970 Demographic
 

Census, 19 of every 1.000 workers in Sio Paulo's industrial
 

sector wore employed in the area of lathe operation. 22 Since
 

1956. SINAI of Sio Paulo has trained 9,225 lathe setter

operators through its apprenticeship program. This represents
 

18.5 percent of all industrial apprentices trained by SERAI 

since 1956.23
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The study was also restricted to the three highly
 

industrialited counties of Santo 
Andrd, SAo Bernardo do Caqw*,. 

and SAo Castano do S#nl, commanly known as the "A8C" area of 

Greater Sao Paulo. The ABC area is slightly mre than 600 

square kilometers. yet 
in 1967 it accounted for approxieately
 

10.8 percent of the total value of Brazilian manufacturinq
 

production. SM2;AI of sao 
Paulo estimates that in 1971 

approximately 12.7 percent of the qualified industrial 
workers 

in the state were employed in these three countles. 25 

Finally the study was restricted to the nachLnory
 

industrial sub-group. ,Ietal lathe setter-operators can be
 

found in all types of I austrial establishments. W'herever
 

there are machines to be repaired and maintained a lathe
 

setter-operator nay be eaployed. However, the highest 

concentration of lathe setter-operators is in industries
 

which specislize in the production and repair of machines 

and machine parts. It is in this type of establishment that 

the lathe setter-operator works in both production and 

maintenance capacities.
 

Data was obtained using the *reverse tracer* technique. 

A sample of lathe setter-operators from the "AWC area was 

selected using SZAI industrial census dat.a as a samp!. 

frame. Workers were interv4fwed on he job and detailed 

information was obtained on thir present work situations, 

origins, and past learning experiences Ifornal education, work 

experience, and training). 

Interviews were conducted in 74 different firms, and S46 

skilled lathe setter-operators wore interviewed. Six 

questionnaires were not usable and discarded. A total of 

37 
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$40 quQ tionnalres were usable and coded for computor 

analysis.
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concerning the present work situation are dealt with later; 

first, what oxplains the variation In waqe rates, and second, 

whlat exi~lalns ".he ','Irlatior. In wn.at is ",one or. the itob 

Present1 W-r, Ito.:,.., r7., . 

than 5^ . rcc 30 1the $sarile: merei !r. - rk: : .s--!.r,<;: n,ra.r a} s:hps 

prod u- d -c I s-; !(r . )t. 

Mediun 

*~ . 0 

L~lrqe1.4 

49.(-3 

Total S41. 
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TABLr 12.--Place of birth and Place of Primary rducation.
 

Pria- Interior ofIao Greater Sao Paulo
 

SAo Paulo (rest of Other Other
Birth (city) state) State 
 Country Total
 

Greater Sao
 
Paulo (city) 197 
 197
 

Interior o;
 
Sao Pdulo
 
(rest of state) 96 )27 4 227
 

Other State 36 
 4 55 
 95
 

Other Country 8 3 1 
 9 21 

4otal 
 337 134 60 
 9 540
 

Educational level of parents--Over fl percent of thosc in 

the sample had at least one parent with a coalete four-year
 

primary education. ror Brazil this is ar extrermly ?lh
 

figure. According to data published in the 
1970 DerOgralrhiz: 

Census, less than 27 percent of the total population of 30 

years of age and older had a cooplete prirary educaition. 

The parents of those in the sample would zone frov, this part
 

of the population. Or. the other hand, 
 approximitely 14 

percent of the sample had parents who h3d no 
form3l education.
 

In general, however, the educational levels of the parentr
 

must be considered to be relatively high.
 

Occujation of Father: 
 Area and Level
 

Over 51 percent of the sample had fathers who had
 

industrial occupations (see Table 13). 
 ;.cs than 18 percent
 

had 
fathers who worked in agricultural occupations. 
Accord

in; to 1970 census results, abuut 17 percent mof 
the
 

economically active population is eoployeO, in the 4dustrial 
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TABLE l3.--Occupatlonal Area of rather. 

Individual
 

Number Percentage 

Lathe Operation 15 2.78 

41lated to lathe operation 20 3.70 
Other industrial (not construction) 172 31.95 

Construction 71 13.15 
Agriculture 93 17.22 

Other 141 26.11 
tnknonrn 20 5.19 

Total 540 100.00 

sector. Some 20 or 30 years ago this percentage was
 
certain!y less. 
 The 41to suggest that having a father who
 

worked in an 
industrial occupation gives an individual 
a 

higher probability of becoming an Theindustrial worker. 


lowest level of occupational otatus ls associated with
 

unskilled manual workers. 
 Over 63 percent of the sample 

had fathers who had occupations which ranked above the
 

unskilled level (see Table 14). 
 Further, over 39 percent
 
had fathers at or above the skilled worker level. Few.
 

however, had fathers who were enployed in white collar
 

occupations.
 

Sumary -initial conditons--In general the skilled industrial 
workers studied had relatively high socio-econonic starting 

points. Their parents were well educated In copmarlson to 
the 7eneral population. Most are second generation industrial 



TABLZ 14.--Occupational Status of Father. 

Status Scale 
 Number Percentage 

1. tihite collar and higher s1 9.44
 

2. Supervision of manual workers 36 6.67 

3. Skilled worker 124 22.96 

4. Semi-skilled worker 
 130 
 24.07
 

5. Unskilled worker 
 171 
 31.67
 

Unknown 
 20 5.19
 

Total 
 540 100.00
 

workers 
(only 17 percent have fathers who vorked In the 

agricultural sector). 
 Also. most had fathers who worked at 

least at the semi-skilled lovel. 

Formal Education 

In the total sample of 340, only 32 individuals (5.9
 

percent) did not have at 
least a complete four-year privary 

education (see Table IS). A najority (59.6 percent) had 

completed, but not studied beyond the primary level. Of 

those who did have soa secondary education. 66.7 percent 

were enrolled in standard academic programs, and 6.4 percent 

enrolled in job-orientedwere business or coimrcial 

programs. The remaining 26.9 percent (50 individuals) were 

enrolled in industrial middle and high school programs. In 

the total sample 9.3 percent received industrial training 

within the formal school system. 

*wn compared to all employees (industrial and 
comercial) in the State of SAo Paulo, the sample differs
 

in two respects (oe Table 16). First, the sample has a 
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TABLE 16.--ftrnal 

No formal
 

education 


Prinary School
 

Incomplete 


Complete 


middle School
 

Incomplete 


Complete 


Hiqh S%'1=-4 

Incomplete 


Conplete 


Lniverstt, 

Total 


*Estimated.
 

Education Levels. 

Saeple190
 

Percen-
Nuiter tage 


---. ... 


32 5.92 

322 59.63 

123 22.97 


45 8.33 


14 2.59 


4 .74 


0 0.00 


540 10.00 


Sourc: Pata for all enployees ia from: 
do Trabalho 

All i'nployo~s

(State of Sao Pauln-

Number* 
 Percen
(Thousands) tag* 

2.8 1.4 

295.3 16.0
 

954.1 51.7
 

208.5 
 11.1
 

118.1 
 6.4
 

66.4 3.6
 

109.9 
 5.1
 

61.3 3.1
 

1,845.4 100.00
 

Brazil, Minist~rio
 
e Previd4nc.t Social. flepartattento

saclona 
 do Xio do Obra, Corxsiciao dstrbuivao 
domPo do obra--_j"n Paulo Min de Janeirot 
epartaionto Nacional de .ao do Obra. 1972), p. 92. 
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lower percoritag* of indintduals with less than a complete 

primary education. In te general labor force there are
 

manny individtials who work at the un-skilled level. It 


expected that a large percentage of such individuals would 

not have a complete primary education. Second, the qneral 

labor force has a highew percentage of Individuals with 

vore a- comalete riddle school education. If the indi

viduals in the sample ha vtcb high levels of formal 

education, they probably would be working in whit. ll1ar.
 

occupations and not as 
 skilled blue collar workers.
 

Only 37 percent of the sample completed their formal
 

educations in the fnormal" time of one calendar year 
 for 

each grade. About 30 percent took ne or two extra years. 

whilW over 24 percent took three or four. Thirty-seven
 

(about 7 percent) actually took more than five extra years.
 

legardless of the highotst grade completed, the pattern was 

the same. Few completed their formal educations in the 

*normal* time. 
 This problen., generally called *evasion.' 

Is not uncommon and has troubled educational planners in 

Brazil for many years. It was not possible, due to the 

nature of the questionnaire used, to separate those indi

viduals who were not passed various fromat levels those who 

simply dropped out of school and men later returred. It 

is known. however, that about 24 percent finished their
 

formal educations after they had already taken regular,
 

full-time employment.
 

As noted, a special program (madureza) has offered
 

adults the opportunity to complete a four-year academic 

middle sctool program or three-year high school program 
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in one year. Based on the effort expended to obtain a 
regular formal school degree, it was expected that many 
in the sample would have completed such special proqraps 
or be In tho process of doing so. This did not prove to 
be the case lsee Table 17). Over 92.5 percent of those 
in the sample have had no contact vith these special
 
programs. Of the 14 who covpleted the middle school proarar, 
four were enrolled in the high school prograsm. 
 A totail of 

2S were enrolled in the aiddle school progran, 4n'1 one 
individual was enrolled in the high school 
progra who did 
not complete the middle school proqram. Io one hAd cocpleted 

the high school program. 

17
TAaL .--Special Program Equivalents 
for Middle and Hiqh
School (*adureza). 

High
 

Middle School
Sddle Completed Contpletinq 
Nevor
School 
 Program Progran 
 nfol led Total 

Completed Program 
 0 4 10 
 14
 
Completing Program 
 0 
 0 
 25 
 25
 
Never Enrolled 
 0 
 500 
 501
 
Total 


0 
 5 35 540 

S mir-formal education--yhe high percentage of individuals
 
with at 
least a complete primary education suggests that such
 
a level of formal education is necessary for the developnent 
of specific industrial skills. In general, the educational
 
levels of those in the sample did not differ greatly from 
the educational levels of the general labor force. Certainly, 
the level of formal education cannot explain the sarle's 
high position in the total income distribution. 
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work ExJerience 

The mean age at which those in the sample first started 

working in regular, full tine jobs vas 14.3 years. The 

associated standard deviation yas 2.1 years. About 21 

percent had started their work lives before the age of 14; 

and by the age of 11, over 95 percent had started working. 

The majority (about 83 percent) started their work lives 

directly in industrial occupations (see Table 18). rew
 

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 I8.--Occupational Area of First Job. 

Individuals
 
Area of First Job ?Xmber Percentage
 

Lathe Operation (LO) 214 39.63 

Relate*d to Lathe Operation (RLO) e5 15.74 

Other Industrial Occupation (OTIIIND) 152 28.15 

Aqriculture (AG) 44 8.IS 

Other (OTH) 45 8.33 

Total 540 100.00 

Of the 326 individuals who started working outside the 

area of lathe operation, about 41 percent either started in 

an area related to lathe operation or had work experience 

related .. o lathe operation before they actually entered 

the area of lathe operation (see Table 19). Another 47 

percent either started In other industrial occupati-ns or 

had other indtmtrial experience. In total, only 37 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
 

ex r ienco. 

1 9TABLE .-- Occupattonal Area of First Job and Work Experience
Before Entering Area of Lath. Operation* 

Work Experience Before rnterinq
 
Area of Lathe Operation
 

First 
 Nunter
Job RLO OTH AG OHi 

IND 

J 85 85 

OTH INO 152 
 24 (128)
 

AG 

14
44 14 (16)
 

OTH 
 45 
 13
11 0 (21)
 

TOTAL 
 326 
 134 
 M55 16 
 21
 
PERCEITAGE 100.00 
 41.10 
 47.11 
 4.9 
 6.44
 

"214 started directly In area of lathe operation. 

Note: RLO--related to lathe operation: OTH lMC--otherindustrial occupation: AG--agricultural, OTH--other
occupation (not industrial and not agricultural).
 

The tim 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 nre 
than nine years of work experience before they entered the 
area of lathe operation. 
Soue worked the entire tive in 
occupations related to lathe operation, others were not
 

even working in indu'atrial occupations. The corbinations 
of types and durations of work are extremsly varied and 
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TASIX 20 .--Type of Yeara of Work Experience before
 
E-nter.nq Area of Lathe O"eration.
 

Years of Work Experience
 
Type of Work 09 or
 
Experience more12 3-4 S-6 7-8 .0 Total 

LO 214 
 214
 

RWO 47 25 
 6 1 6 85
 

OTHHD -P RLO 3 4 6 6 5 
 24 

OTh -, RLO 0 8 1 2 14 25
 

OTli IND 
 67 26 1 99 128 

OTH -FMI IND 5 3 2 141 27
 

0"1 13 5 3 5 
 11 37
 

Total 214 133 73 37 
 24 59 540
 

Not: ,O--started in lath* operation; R1O--started in area
 
related to lathe operation: OTH IND -% PJ.O--started 
in other industrial occupation but had experi~nce
related to lathe operation 0Th ' RLO--,tarted in
 
other occupation but had experience related to 
lathe
 
operation: OTH IMD--started in other industrial
 
occupation and went directly to lathe op ration:
 
OTH PC0H I--started in other occupation, had 
other industrial experience. then entered lathe
 
operation; 0T1--started in other occupation and
 
wont directly to lathe operation.
 

there are no readily visible patterns. It is reasonable to 

assume. however. that the andtype duration of work experiencv 

prior to entering 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 years).
 

Less than 3.6 percent entered before the age of 14. 
 The
 

majority (almost 61 percent) entered between the ages of 14 

and 17. By age 21, over 06 percent of the total had entered 

the area of lathe operatic. 
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There are three possible levels at which an individull
 
way enter the area of lathe operation; learning, semi

skilled, and skilled. The use of the word "learninqg to 
designate the 
lowest entry level is not intended to inply
 
that 
learning (the improvoent of skills) joss not take
 
place at the other levels. It surely does. 
 The first level 
(learning) consists primarily of apprentices and helpers 
i.e. workers who are 
just beginning to learn the trade. 
The
 
second level (sei-skilled) L:%nsists of workers who are able 
to do some operations 
on the lathe, but who generally vust
 
have a skilled worker do the sot up work for the job. They 
usually do repetitive work using automatic lathes. The
 
final level 
consists of fully skilled lathe setter-operators.
 
Such workers are capable of 
reading and interpreting designs,
 

setting up the lathe, and ex*cuting any type of job for
 
which the latte 
is suited. Only 36 individuals kn the
 
sample (about 6.7 percent) entered the area of lathe
 
operation at the skilled level 
(see Table 21).
 

TABLE 21.--Entry Level Into Area of Lathe Operation 

Individua l 
Level 

umber Percentage
 

Learning 
401 
 74.26
 

Somi-skilled 

103 
 19.07
 

Skilled 
36 6.67 

Total 
540 100.00 

The great majority (almost 75 percent) entered at the learning 
level. About 19 percent entered as seti-skilled workers. 
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3.9 

The sean nuiber of years from the first entry into the area 

of tathe operation until the skilled ),ovel was reached was 

years. The associated standard deviation, howver. was
 

vezy laroi almout 2. 9ears), Leaving the area of the
 

latne operation was not a significant factor in explaining
 

the great variation, since only r,). percent ever left the
 

area. he data clearly show that there is groat variation 

in the tire takon to rea4.;I the skilled occupational level. 

The privary objective in a later section is to explain this 

variation.
 

The near age at which the skilled level was reached
 

ras 21.2 
years. Again, however, the standard deviation was 

greAt (about 4.2 years). After the skilled occupational level 

vas 
reached only 2.4 percent loft the area of lathe operation. 

The number of years those in the savfle have worked 

as skilled lathe setter-operators ranged fros less than one 

year to over 41 years. The man was 9.5 years and the 

standard deviation 7.6 years. About 42 percent worked at 

the skilled level for six or less years. and about percent38 

for between seven and !ifteen yeai's. About 9.5 percent have 

worked at the skilled level for over 21 years. 

5.iry-work experienc--Though rost of those ir tle 'arple 

started working in industrial occupations. there was great
 

variation in both the specific types of work experiences and
 

in the durations of the experiences. There was also great
 

variation in the tire taken to reach the skilled occupatinnal
 

level. The effectiveness of any given training experience
 

would certainly be affected by the prior work experiences 

(prior abilities) that an individual brought with bin. 
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Given the potential for such great variation in prior
 
abilities. the evaluation of any given 
proqrar cannot be 

properly undcrtaken without taking such factors into 

cons ideration.
 

Training
 

SEAI apprentice Pcor'Ar-Prior to the study it was expecto 

that over 60 parcent of the skille, r*tal lathe operators
 

in the AC area wnuld hafe 
 gone chrough a three-year Sb;! 

apprenticeh4p progran. 
 In the sample drawn for this study, 

the percentage was just under 27.6 percent (see Table .2). 

There is no readily available standard by vhch iudqito 


if this figure is high or low. 
 Certainly it shcvs that 
the SFMAI apprenticeship prograe has mAde a significant 

contrlbutlon to the developoent of this occupation. SrV:Al 
offic'ials thought it 
had done more. 
 Almost 92 percent of
 

Table 22.--StA Apprenticeship. 

SINAI Individua IsApprenticeship 
 urter Percntaqe
 

Hone 391 
 72.41
 

Lathe Operation
 

Complete 125 
 23.1
 

Incomplete 
 13 -gI 

Other 

Complete 
 9 l. (
 

Incomplete 
 2 
 .3?
 

Total 
 540 100.0
 



Ut 149 apprenticeship courves were 
taken in the Greater Sao
 

Paulo area. Only 4 were 
taken in the interior of the state
 

and 8 were taken in other states. The SAI apprenticeship 

program was started in 1942. and one individual in the
 

sample was part of that firbt group of students. Ton
 

individuals completed the program prior to 
1950. During the
 

1950-1970 period the sample contained at 
least three qraduates
 

for each year. Only one 1971 graduate was encountered, and
 

no 1972 or 1973 graduates were found in the savple. 

Courses--Training through special courses was numerically
 

an 
Important component in the developrent of the Ykilled
 

lathe setter-operators in the sample. 
Over 66 percent had 

taken at least one special training course (see Tab'e 23). 

Almost 30 percent had taken two or three. Of tho!.e without
 

TABLE 23.--.Humber of Special Courses Taken. 

umber of Individuals Courses 
Courses Taken Number Percentagre .uWber Pe rcnntaqg 

None 171 
 31.67
 

Ona 219 40.56 219 38.69
 

TWo 
 103 19.07 206 36.40
 

Three 47 
 8.70 141 24.1
 

Total 540 
 100.00 564 100.00
 

special courses (171 individuals), 86 had SVIAI apprentice

ship training and 23 had been enrolled in industrial middle
 

school pro rsas. 
As the result, only 62 individuals. 11.5 

percent of the sample, became skilled lathe tetter-operators
 

purely on the basis of work experience. All of the remaining
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OF.5 percent had their work experience supplemented by some
 

for= of spQcial industrial training. 

The types of courses taken,can be divided irto four
 
categories. 
 rit.t. 
there ae courses specifically designed
 
for teaching the operation of lathes. 
 There are generally
 
two parts to the ourse--theory and practice. 
The theoretical
 
or classroom portion deals with such thinos 
as mathematics,
 
design reading, and the use of precision instruments. 
The
 
practical 
or shop work part is concerned directly with the
 
development of lathe use skills. 
 Though the division of time
 
between classroon and shop varies, all courses in lathe oper
ation had both components. 
Over 35 percent of those in the
 
sample had at 
least one course in lathe oreration (see
 

Table 24).
 

The second category is coursus in mechanical design.
 
The emphasis is placed on 
readinq and interpretation. 
To
 
some degree these courses are 
like the theoretical parts
 
of the lathe operation courses. 
They differ because they
 
are not restricted directly to the 
area of lathe operation
 
and cover the area of design in i'ore depth. Over 34 per
cent of the sample had at Ijast one course specifically 
devoted to the study of mechanical design.
 

The third category consists of cou:sos related to
 
lathe operation. 
Any course on the cutting, grinding, or
 
shaping of precision metal tools or parts is 
included.
 
Examples are courses 
in the use of power saws, power drills,
 
shapers, milling machines, and grinding machines. 
The
 
structure of these courses is similar to that of the
 

courses 
in lathe operation.
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__________________ 

24TABLE .-- Types of Courses Taken. 

Individuals 

Typeu of Courses Taken number Percentaqe 

Lathe Operation (only) 99 
 26.63 

Lathe Operation * 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 9.49
 

Dexign (only) 99 26.83
 

Design * (Related to Lathe Operation 

or Cther) 30 8.13 

Related to Lathe Operation * Other 3 .81 

Related to Lathe Operation (only) 23 6.23 

Other (only) 21 5.69 

Total 369 100.00
 

Tne 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 fron SEUAI, 

'as 31.6 petcent (see Table 25). As vith the SEMAI apprentice

ship progran. this figure was much lower than expected. .ost 

umexpected of all was the high percentage of cow.es which 

originated from the private, tuition charaing, industrial 

training schools, almost 55 percent. Though it was known 

before the study that the private schools existed, there 

sirply wat no indication or expectatiob that the private 

schools would be providing almost 1.7 times as aany courses 

as SE AI. Public schools. the industrial piddle schools, 



T"LE 2S.-Courses, fy Sponsor and Typo. 

Total T

Sponsor yPe (fuwber)

:o 
 t 
 L £ 
 L

110 rs
D~ RLO OiH 

SINAI 
 179 31.6 77 43 35 24 
Private 
 310 
 54.9 lI2 143 
 34 31 
Pub'ic 43 
 7.6 
 21 12 
 9 i
 
Other 


34 
 6.0 
 7 7 
 0 20
 
Aotal 
 566 
 100.0 
 207 20S 
 73 6
 

(Percentage) 
 (100.0) 
 (36.6) (56.2) (t3.8) (1.')
 

Uote: LO--Lathe Operation: DES--Desiq,. RLO--RelitedOperation; OTH-Other to .athe 

sponsored 7.6 percent of the training courses. 
Withhi the 
other" category, 13 courses were sponsozed by !tctories and 

the remaininV 21 were sponsored4 by various religious groups 
and a few unidentified organizations.
 

It is interesting to note 
that the private school courses
 
are not a recent phenovenon. 
'he first private school course
 
taken by an individual 
 in the sar~pl was in 1942. the sazm
 
year SEZAI wa-
 founded. !ost, however, wore taken 4fter 
1960. althoulh- about 24 percint were taken in the 1)42-1560
 
period. 
 The existence of such a relatively large. lonq
historied. private industrial trainir.q syster 
 was one of
 
the rot interesting 
and perhapt nost irtportant findings of 
the study.
 

The tiwe variation tntber of hourit sc'hedultd) uvpq 
courses was extreiely great. Sore were rcheduled frtr* 
little as 48 hours while others jere scheduled for o%tr 
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5.000 hoqrs. The time span over which the courses were 

taught ranged froe 1 month to over 5 years. Even cross 
classification by sponsor and type of courses did not 

reduce the time variation. For example, over 49 percent 
of the private schtool courses in design wore ,Acheduled for 
over 1,000 hours. At the same tire, over 30 percent uere 

scheduled for less than 600 hours. 
Several wore scheduled 

for less than 100 hours. The determination as to whether or 
not such dtfference are significant in explaining the varia

tion in the quality of work is left to a future section. 
Here, it is only roted that the variation is extremely great. 

About 83 percent of those who have taken courses took 
them froT% only one sponsor (see Table 26). It is interesting 

to note that of those who have taken Pore than one course,
 
almost 43 percent took their courses 
from different sponsors. 

The remaininq 57 percent t-ok their second (and third) course 

TABLE 26.--Sponsors of Courses Taken. 

Individuals 
Sponsors of Courses Taken :umber Percentage 

SFM4AI (only) 74 20-q24 

SDRAI + Private 37 10.03 
SENAI + Private (Pblic or Other) 6 1.63 

SDCAI + (Public or other) 5 1.36 

Private (only) 190 51.49 
Private + (Public or other) 16 4.34 
Public (only) 25 6.78 

Other (only) 16 4.34 
Total 369 100.00 



from the sasm sponsor as the first. Particularly interest

ing is the SFA? (only) case (again Se Table 26); the 
number of individuals who had more than one SIAI course 
(36) is almost as great as the number who had one SE14AI
 
cotvrse (38). In 
other 4ords, :Almost 50 percent of those 

who had taken a SFrAI course had taken more than one. 
This
 
tendency for individuals to take nore than one course from 

LAI reduces the relative nuder of different individuals
 

that SMLNI courses reach. 
Thus, though SDAI sponsored
 
about 32 percent of the courses taken, these courses only
 

reached A3 percent of 
those who had at least or o course. 
On the other hand, private schools sponsored about 55 percent 

of the courses, but over 67 percent of those who had at least
 
one course, had at least one private s%.bool course. 
Viewed
 

in this manner. the relative importance of private schools
 

is even greater.
 

Sumary-Training--Two findings are particularly significant.
 

First only 11.5 percent reached the skilled ocupational
 

level without sone form of special industrial Oraining, 
and second, the private schools have trained many ure of
 

the workers than SFAI. 
Private schools sponsored over 54 
percent of the training courses, while SNAI 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 SENAI. 
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LU1NG PATHS 

At a highly a4greqatec 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 diinguishinq feature of each path is the major 

typo of industrial learning experience after primary school 

is completed. The four paths are: 

1. 	SLUAI--those who have been enrolled in

a!AI apprenticeship program.
 

2. 	Industrial School--those who have not

been enrolled in a SZNAI apprenticeship
 
program but have attended a formal
 
industrial middle school.
 

3. 	Courses--those who have neither been

enrolled in a SEAI apprenticeship proqr.m
 
nor attended a formal industrial middle
 
school, but who have taken part-time

industrial training courses.
 

4. 	Work--those who have no specific industrialtraTning (neither SEXAR. industrial niddle 
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 SEMIAI apprenticeship training path, and 41
 

(7.6 perccw.) have taken the industrial school path. The
 

majority. 289 (53.3 percent) have taken the courses p.th.
 

Only 62 111.5 percent)",have reached the skilled occupational
 

level vithout some fo p of special industrial training.
 
Those who have taken the SEZAI path tend to be younger
 

than those who have taken other paths. The mean age for
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the SCXAI class is 21.48 years (see Table 27). 
 On the other 

hand, those who attended industrial middle schoo!s tend to 
be older than the others: the mean a4e is 35.20. Within 

each path. however, there is 
a gre.t deal of variation and, 

thus, the differences between cell means should he inter

preted with care.
 

TABLL 27.--The Four Major Learning Paths 

Individuals 
 Aqo 
Percent- Standard 

Path Number ago MWan Deviaticn 

(1) SEiUAI 149 27.6 28.48 7.10 

(2) Industrial School 41 7.( 35.20 9.79 

(3) Courses 288 53.3 30.40 7.SO 

(4) Work 62 11.5 34.77 11.34 

Total 540 100.0 30.74 8.39 

The forrmal educational levels of the p.4rents of those who
 

followed different paths did not differ greatly. 
In each
 

case there was a snall percentage with no fornal education 

and a s all percentage with more than a conplete prirary 

education. The majority in each path had at 
least one
 

parent with a complete four year priinAry education. In
 

general there was a tendency for 
the fathers to have slightly
 

more education than the nothers. 
The only Uxception was
 

the Industrial School path where there were mrc rotiters 

with a complete prinary education. 

With respect to both the occupational area and the 

occupational level of the father, the SrmAI 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 23). The next highest percentage was in the 

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

Path 
Occupational Industrial 
Area SEI School Courses Work Yntal 

Industrial (not 57.1 35.0 34.8 30.7 40.4 

construction) 

Construction 12.2 lV.S 13.3 17.7 13.9 

Agriculture 3.6 21.S 22.6 2S.9 18.2 

Other 27.1 20.0 29.3 2S.3 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 (3.6 percent). Each
 

of the other paths, on the other hand, had over 22 percent.
 

Less than 20 percent of the SEHAI path fathers worked at the
 

unskilled level tsee Table 29). The other patht, all had over
 

35 percent of the fathers working at this level. All four
 

paths had about the same percentages at the white collar
 

level. The SINAI path thus had a relatively high 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 S0 percent who worked at these
 

levels.
 

Though the evidence is not conclusive, the data indicate
 

that having had a lather who worked in an industrial
 

occupation at a semi-skilled or higher level may have given
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TABLF: 29 .--Occupational Level of rather by Learni; Path
 
(percentage distribution).
 

Path
 

Occupational Industrial
 
Level 
 Si.AI School Coujrses Vork 1'nt, I 

Unskilled 19.3 37.5 
 39.6 35.5 11.4
 

Semi-skilled 32.1 10.0 23.7 27.4 25.4
 

Skilled 30.7 
 30.0 
 20.4 22.6 214.2
 

Supervision of
 
manual workers 7.9 10.0 6.7 
 4.8 7.0
 

White collar 10.0 12.5 
 9.6 9.7 10.0
 

Total 
 100.0 100.10 100.0 100.00 100.0
 

the individual a greater probability of enterina a SFfAI
 

apprenticeship program. 
 It is reasonable to assume 
that those
 

fathers who worked in industrial occupations would have had
 

both greater knowledge of the traininq opportunities available
 

to their son* and, perhaps, more personcAl cont ,tt within
 

different firms. Both "advantages" co'id have been used to
 

put their sons *in contact' with the apprenticeship program.
 

As was noted, the four major learning paths 41 have
 

as a co n base a complete four year primary education. 

The distinguishing feature is the major type of industrial
 

learning experience after primary school 
is completed. When 

other types of learning (more forml education, work experi

ence, and other industrial traininq courseA) are added to the
 

basic paths, the paths become nuch more difficult to 

distinguish. 
For example, though only a complete four-),var 

primary educatlorL is required to enter the SENAI apprentice

ship program, about 44 percent of those who had SP.AX 
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4141rcttireship training (the SF?,1 path) also had ore 
than just a coalete prir'Ary education (see Table 30).
 

'AULI: 1$.--E:ducational Level by Learninq Path 
(1ercentaqe dittrjbution).
 

llucational 
 Industrial
Leve I SEMI School Courses Work Total 

kirary
 

Incorplete 

7.3 
 14.5 5.9 

1 rivry
Cor.plete 55.7 69.1 67.7 59.6 

More than
 
CorTplete

Primary 
 44.3 
 100.0 
 23.6 
 17.8 
 34.5
 

Total 
 100.30 
 100.0 
 100.0 
 100.0 100.1>j
 

The sane is true of the courses and work paths. 11"ouqh lower 
than in the SLiA path, sienificint percentaqes had more than
 
just 
a coeplete primary education. Also in the courses and
 
work paths there were significant percentages who did not 

have 3 complete privary education.
 

The pmths becoe even 
 rire complicated when other train
mil courses are added. 0-wer 4Z percent who had Sr-AI
 
aprenticeship also 
had one or ?mQr. industrial training
 
courses (see 
Table 111,. he sirv! is true for the Indutril 
School path. 
Over 43 percent had at 
least one trainlnq
 

course. 
rven within tho courses path there are abeut 42
 

p rcnt who took 
more than one course.
 

It is interestin,) that 
of those in the SMrAI path 
who had at least one covrso, ovr 71 percent took at least 



{F~tcenta dutrbti41l.
 
Pat 

Courses SPOUT c~o1rs 

%one 57.71,. I 

. 

One 27.5 29.3 
 5".

3we 4.6
11.4 ?.
Three .4" -!4 
 ,. 
 .
 

Total 100.00 
 100.. 

One course fro a private industri.i! xhool (sc --. , h 
.
 

Over 30 percent alst, ton_, at 14'Ast n or' r' I 
That is. SENA! apprenticestip wtas folIoed! h, rv"AI "raitr
ing courses. Those in the Induttrial Scho 

also taken courses fror. SEAX as ctj as fro- r' 
schools. 
This true for 


less of wa.ich path was foltomwte !, aut 


is also the Coures, pith. ',!trj

t Ictv; 
courses taken were sponsored by ;,rivat. seho!v -, 

I f th e diff e ront t ype anll rndu r at 1. o ! wr r vI
 
were also addod to the pa.ths antd t*we qr.it "'at tim in i'.
 
urat rnof the co-rEs were taken into acr-t, it"
 

becors obvious that 'pure' lrrnflq( platN ,!no nrf *. 

Th.e n "ror of possible corbin~tions of differont tyA!iat 
dur.tion.s of forral education. work eyxfr,,n0n4t, nI t*rainr.
 
is qreat. Sirple 
cross tLulationn are not r-sit-, to t;o 

type of analysis tnat is retquired toof ev.t tt. 
different types of learning. lher- :ire n rp!: !--a.-, 



TABLE 32.--Percentage naving at Least One Ccurse rro:- aGiven Sponsor by Learning Path. 

PaU. 

Sponsor of 
 Industrial
Course 
 SMAI School Courses Work Total 

s3IA! 
 10.2 38.9 
 33.3 --- 33.1 
Private 
 71.4 72.2 66.3 --- 67.5 
Public 
 .3 5.6 11.5 - 10.3 
Other 
 9.5 --- 9. --- .I 

Note: The table is interpreted as 
follows, 
 For the first
path (SFMAl)--ofthese who have had attraining course, least one0.2 percent have had at least one
course sponsored by SEuAI. 71 percent have at 
least
one course froe a private school, etc. 

variables to bte taken into aceount. Under such conditions 
linear regression techniques 
are appropriate. 
 In the follow
ing sections several 
linear regression nodels are 
developed
 
and used to evaluate the effects of different types of learn

ing experiences.
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ANALYSIS OF 7HE FINIVING 

The purpose of this section is to *explain* the observed 

variation in four ioportant variables, each of which has 

been discussed in tire previous sections. The four variables 

1. 	wag* per hour (WA 11)
 

2. 	 number of operations performed (OP DO) 

3. 	difficulty of operations performed (TOP OP)
 

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

In the seztion which explained the general model used tn 

this study, it was suggested that variation in what was done 

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

niaht be explained in terns 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 situat.icn control). To establish which of the 

above mentioned factors actually did have a siqnificant 

influence, standard linear regression techniques were 

e~iloyed.29 

Iltits most general form the linear regression nodel 

ccnt/Ained six blocks of variables, each of which corresponded 

directly to one of the six blocks suggested in the general 

model. The six blocks of variables were: 

I. 	 (PWS) present work situation 

2. 	 (PWSC) present work sittat.in control
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http:sittat.in


(IC) instial conditions
 

4. (rl.1))forrAl aducation 

W~EjYj work itcjxerier-e 

f.fTP) trainlnq
 

The variables in each block and their respective codes are 

rprenented in -able 33. 

A srcific regression rwdal for each of the four dependent
 

variables ws constructed using elerm-nts contained in the
 

six variable blocks of the general modol. 
The general form
 

of each r-_del may be represented as: 

w. it (PUS, PwrSc, ice I-:D. Wrx, u1x)
 

01, rO (PWC. VT TEX)}
tirnD Wrx, 


"TMP oil (PSCI ice I'MD* WEX, TACX}
 

YI S AN LO-SLO (IC, IED. Wrx, TEX) 

where: IA It, OP DO, TOP OP, and YRS AR LO-S. refer to
the four specific dependent variables, and PWS,
PWC, IC, rED, WEX, and TEX refer to the variable 
bloc)-s uaed In the construction uf each specific
regrension model. 

LXPLAV1ATION O TIE VARIATION OF KAGE PER HOUP 

It was shown that there was great variation in the
 

hourly wdqe 
rates of the skilled lathe setter-operators 

studied. Specifically, hourly wage rates ranged from less 

than Cx S2 to more than CR $10. The mean was Cr $6.30 and 

the associated standard deviation was Cr $1.69. The basic 

interest is in finding out why there was such great 

variati~n. That is. what factors are significant in 'explain

ing" tne observed variation? 

The eneral fo -r of the linear regression rodel used to 

explain the variation was: 



.ABLr 33.--Geneial Form of the Basi- Reiressivn MnoI) 

Variable 
Block Variable Description 

PWS Present Work Situation 
wage per hour 
nurbor of different 
operations performed 

index of difficulty of 
operatio;as 

MWSC Present Work Situatto" Control 
years working in Iact ,ry 

level of entry into factory 
(ENT LV. I') 

a. skilled lathe setter
operator 

b. in area of lathe 
operation 

c. other area 

sector of work in 
(SECTOR F) 

a. production
b. maintenance 

factory 

type of lathe used (ULTHIE 
a. modern & don't know 
b. other 

F) 

industrial group and size of 
factory (111D GP & SZ F) 

a. 03  sral 
b. 03 - meJiun 
c. 03 - large 
d. 0S or 07 - small 
e. 05 or 07 - medium 
f. 01. 11. or 13 - nediun 
g. 01, 11, or 13 - large 

IC Initial Conditions 

age 

place of birth (PL BIRTH) 
a. greater Sao Paulo 
b. interiot of state of 

Sio Paulo 
c. other state 
d. other country 
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Variable tl et-An 

Nm 
Code H 

UOUIS 
I t 

WA If** 

ir 10" 

TOI O** 

Y " 1 

Lh Lu 
OT1 

11 

P 
h 

W)D. 
711 h 

03-S 
03-,*M 
03-L 
05,7-S" 
05,7-11 
07-H 
OT-L 

1 
b' 
b 

AGE 

GSP 

SPI 
071 ST 
M11 C" 

b 

L 
b 
I 



TADLE 3l.--continued 

Vatiable 
Code 

Variable 
$lock Variable Description 

Variable
flame
Code 

(c) contin
uous 

fb) binary 

place of primary education 
(PL 	PRI ED) 

a. 	greater Sio Paulo GSP b
 
b. 	interior if state of 

Sio Paulo SPI b 
c. 	 other state or other 

country OTH &t or CO b 

educational level of Father 
(ED 	 FAThER) 

a. 	 no formal education R b
b. 	 primary incomplete PR INC b 
c. 	 primary complete PR CPLT b
d. 	 middle school incomplete 

or higher HID* b 
e. 	don' t kn% DH b 

educational level of Mother 
(ED 	 *)ThZR) 

a. 	 no formal educatior MOiE' b 
b. 	 primary incomplete PR INiC b 
c. 	 primary complete PR CPLT b 
d. 	 middle school incomplcte 

or higher MID# b 
e. 	 don't know DN b 

occupational level of Father 
(OC LVL FTHR) 

a. 	 white collar and above WC* b
b. 	 supervisor of manual 

workers SUM-NN b 
c. 	skilled SKWD b

d. 	 seni-skilled S-SKED b 
e. 	 unskilled or don't know N-SMLO* b 

occupational area of Father
 
(OC 	 AR MTIIR) 

a. 	industrial IND b
 
b. 	agricultural AG" b
 
c. 	other OTH b 
d. 	don't know DN b 

FED Formal Education
 

level and proxan (LVL-PR SCHL) 
a. 	primary inCmplete PRI INC b 
b. 	 primary complete PRI CPLT" b 

7, 
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TABLE 33. --continued
 

Variable
 

Code
 
VariaeVariable (c} contin-

Block Variable Description 
 Code (b) binary
 

c. academic or commercial 

d. 
middle school incomplete 
academic or commrcial 

m AC I,C 

e. 

middle school complete
and higher 
industrial middle school 

.4AC CPLT. b 

incomplete H iD INC b 
f. industrial middle school 

complete or higher M iMD CPUT b 
effort to complete hlg)',st 

grade (EFRT SCiL a. normal tlge
b. 1 year extra 
c. 2 yerrs extra 

flORWL 
*
-2 

b 
b 
b 

d.o. 3 tars extra11or 5 years extra +)44 or 5 bb 
Z. 6 or more years extra 6. b 

special formal education 
(SPECIAL SClL)a. Mone 

b. middle school program in-
NONE b 

c. 
complete 
middle school program
complete or high school 

M1Itc b 

incomplete M CPLT. b 
h Wtrk Experience 

wtoerience before entering 
the area of lathe operation
(3ro AR LO) 

a. .tarted in area 
ti. started in related area 
!. started in other Indus-

ST LO 
S1T RLO 

b 
b 

trial area* but had 

d. 
related experience
started in other area, 

01 RLO b 

but had related 

e. 
experience 
started in other indus-

MRH R11 b 

trial area, and no re

f. 
lated experience 
started in other area, 

O b 

but had indentrial
experience OTH 0I b 

g. start in other occupation,
and had nz industrial
experlence CTH& b 
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7Ab8, 3 3 .-- continued 

Variable

Code 

Name (c) 	contin:'arlable 	 Variable uOusblock 
 Vartable Description Code 
 (b) 	binary
 

tun span b twven first joband first job in area of YRS 	WElathe operation 

AR LO c
 

tlr sPan between first job 
in Area of lathe opera
tion and first )ob asskilled lathe Setter-
 YRS 	AR
operator 


LO-SLO**
 

years working as skille

lathe setter-operator 


YRS 	 SLO C 

total course hours completed CRS HRS
 

CPLT 
 c 
types of courses taken 

(CS TYPE) 
a. lathe operation

b. lathe operation, design 

LO b
LO+D 

c. 
 lathe operation, design, 
b 

related or other LofD4
d. 	 lathe operation, related b 
or other 

a. 	design LO b 
[


design, related or other 	
b
 

q. 
f, 	

related and other 
D# b 

h. no course or other 
RLO.O b 

bR-O'b 
number of courses taken 

(NUMBER CRS)a. I course 
b. 2 courses 
c. 3 courses 
d. no c ,urses 

1 
2 
3 
NCR* 

b 
b 
b 

sponsors of courses taken 
(CRS SPOCEOR)a. S1I2AI 

b. SEXAZ. private 
c. SE. A, private, public

or other 
d. private 
e. private, public or other 
f. public 
9. no courses or other 

SH 
SNbPR 

S11+PR+ 
P1 
PR+ 

PUS 

NTR-O* 

b 

b 
h 
b 
b 
b 

s0
 



TABLE 33 .-- continued 

Variable 

,PxBlck Varijblo Description Co (h b
 

SENlA apprenticeship (Sj.rAl APR)
a. 	 lathe operation complete LO CPL-,
b. 	 14the operation

incomplete 
 LO IW" c. 	 related to lathe 
operation cofplete PLO 	CPLT

d. 	related to lathe

operation incomplete ALO 	 UNX.e. 	 no SEAl -pprenticeship N'cI:NE 

6Onitted binary variable.
 

410ependent variable for one of the r gression rnotiels. 

At'
 



WA Hf(M1S PUSC. IC, FW.' M", TN) 
where: WA H refirs to the deptndent variable (variable

to be explained), and PWS, PWSC, IC, FM. WX,and TR refor to the blocks of independent variables

(explanatory variables) used in the construction ofthe linear r4gression model. All blocks, with the
ajxception of PWS, contained the variables specifiedin Table 33. The PWS block contained only twoviriables: numer of operations performed (OP DO),and the index of the difficulty of the operations
performed (TOP OP). 

Wage p0r hour - factors notgignificant--The variable blocks 

IC (initial conditions), 
FED (formal education), and TR
 

(training) did not contain any variables which had a signifi

cant influence on the hourly wage rate (WAH). When, where. 

and to whom an 
individual is 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 priamy education resulted in higher earnings.
 

Regardles* of the type of secondary education (academic or 

industrial), 
there ias no significant difference in earnings.
 

Given the scope of the study, the clain that more fornal 

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 no significant difference 

between the earnings of those who had SEIAI apprenticeship 

training and those who did not. 
 Further, private school
 

courses were not shown to be inferior to SL1AI sponsored 

training courses. 
 The hourly earnings of those who had
 

private school courses were not significantly diff4ent 

from the hourly earnings of those who had SEMiAI courses. 
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Wage 1r hour  significant factors--The variable blocks
 
FWS (present work situationt, PWSC (present work mituation 

control), and hTX (work experience) all contain -ariables 

which had a significant influence on the hourly wage rate 

(WA H). What is done on the job (PW.) does hae 3 signifi

cant influence on the wage received. There was a significant 

and positive relationship between the nuxber of operations 

performed and hourly wage rates. Other things equal, the 

more 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 years of
 

the professional work life. During the first five or six 

years that the individual worked at the skilled occupational 

level, there was a significant positive ralationship between
 

the number of years working at the skilled level and the hourly
 

wage rate. There was som indication that work experienLe 

prior to entering the area of lathe operation was important.
 

The level at which the individual entered the !dctory was
 

also significant. 
 Those who entered in the area of lathe
 

operation, 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 using modern
 

lathes. As stated, the Influence of these factors faded 
with time. After 6 or 7 years of work at the zkiiled level,
 

the length of time the worker was employed In the firm 

became significant. Other things equal, the more years the 

individual i.orked in the firm, the higher the hourly wage 

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

the size and type of frst in which the individual was 

employed had a strong influence on wage rates. Larger firru, 

in qenera±. paid more than snaller firM. Though there was 

som evidence that the type of product produced by the firm 

and the type of market served had influan ence on wage rates, 

the patterns were not clear. Both factors, however, must 

still be judged as significant. 

£XPL.aTloN OF ThE VARzA1mIOe LN WAT WAS EO=E O: TE JOB 

There are two variables which define what wazi done on 

the )oi; numer nf iporations perforrd (OP DO), and an 

index ot the difficulty of the operations perforrd (TOP OP). 

The number of operations porforrned on the job ranged from I 
to 41. The moan was 30.5 &nd the associated standard devia

tion was 9.6. The variation in the difficulty of the
 

operations perforned was not so great as the variation in
 

the number of operaticns perforrd. The man rank on the 

dieficulty scale was 39.4 and the associated standard devia

tion was 4.3. Though both variables were treated separately 

in the o:iginal regression analysis, the regression nodels
 

i4sed and the results obtained were essentially the same. 

Thus, in the discussion which follows the two variables, 

(OP DO) and (TOP ON)are treated as one. The variable which 

combines both the original dependent variables is referred 

to as (DOJ), done on the job. 

The gonerl form of the regression x-odel used 'o explain 

the variation in what was 4one on the job (DO0) was: 

DOJ iPWC, IC, FED, WEX, TR) 
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"here' DW refers to the dejer.dent variable (rI~tale
to be explained) , anzi rwsc0 i,:j rr,,refe: to the blocks o! indoepndent vt;ie'. 

¢ix 

(explanatory v1rixhlesl 4sod in the const,u-t ,of the linear regression rwdel. 
 All bloks
contained the variables sBpOified in Y).bl,. 

Done on the job  factors not si.ni1fcant-'The varialle 

blocks IC (inltral conditions), FED {forral education). wix 

(work experience), and TR (traxlnin) dlid not contl.n any 

variables which had a silnifican t influence on what was don" 

on the job (DOJ),, After the skilled occupationa1 lev! Ig 
reached, differe:n.s in oriqin (inJ'.ial 
conditionO 
and in
 

the types of learning experienc-,s to which an individual
 

was 
 exposed (formal .:ducatioti, work expnrience. ,nd traininq) 

do not have any signifcar.t influence on either the num-er
 

of operations performe-, 
 cr the difficulty of the*operakticns
 

performed. Any 
 claim that having either mre or l.'sn formil 

education, one tyre of prior work experience or another, or
 

that industrial trmi:Iinq 
of une type or another fron one 

source or another resulti in ore arnd more difficult work
 

being performed on tb.a job, 
 cannot be supported. Cce
 

the skilled level 
 is reached, the origin and learning path 

taken are no longer irportant.
 

Done on thejob - significant factors--the only variahle 

block which contained variables which had a siqnificant
 

influence oni what was done on Jiobthe was P3Y4C tpreaent 

work situation control). Specifically, those whn w rked 

in the maintenance sector did toth more and oore diff!icut 

operation than those who worked in the prodaction sector. 

The opposite was true for those who used either old or 
specialized lathes. Those who used old and specialized
 



lathes did both fewer and less difficllt operations than
 

those using modern lathes. Thare wat. some evidence that 

those who worked in larger firms dit both fewer and less
 

difficult operation* than those working in smaller firms.
 

The exact relationship, however, 4oepended on the type of
 

product produced by the fire. ,The final factor vhicb hid a 

significant Influence %n what was done on the job was the
 

number of years that tM individual had been employed in 

the firm. The lonq, the inclividual worked with the firm. 

the more operations he performed. In general, what was done
 

on the job was determined only by the situation i. which 

work took place.
 

EXPLANATION OF TIME TAKEJN TO REACH THE STILLED OCCUPATIONAL
 

LEVEL
 

The time taken to reach the skilled occupational level
 

was defined as the time span between the first job in the
 

area of lathe operation and the first job as a skilled
 

lathe setter-operator. It was shown that the range in years 

was from 0 (36 individuals started as skilled lathe setter

operators) to 21. The mean number of years was 3.9 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

tional level (YRS AR LO-SLO) was:
 

YRS AR LO-SLO (IC, FED, WlEE,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 variables) used in the construction
of the linear regression model. The IC, FED, and 
TR blocks contained the 3We variables specified

in Table 33. The data, however, were adjusted to 
include only those events which came before the 
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skilled occupationa le-e! v.ls re.ch. !. Theblock contained only the two variatb s whi:hdealt with work experLence tfore the a1roa oflathe operation vs 
entered: 
 the type of
experience (PFOR AR LO), 
ork 

and the duration ofthe experience (m,; wX-AR LO). 

Tle to reach the sxilled level - factors not 4,1111ant-he 
variable blocks IC (initial conditions) and TR (traininq; 
contained no variables wthich 
were siqnificant in expl.anin.
the variation in the tine taken to reach the skilled
 
Occupational 3 0
levl. Again, when, where, and to wh(m an
 
individual was 
 born (initial conditions) n.iy inflinm.
 
the occupation 
 area entered and the types of learninq experi
ences to which the individual 
was exposed, but after the area
 
of lathe operation is 
entered. the effects are 
lost.
 

Regardless of the typ., sponsor, theor duration of 
industrial training received, there was no significant
 
difference 
in the time ta.,en to reach the skilled occupational
 
level. 
 It was not possible to establish that SIt:A: 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
 
school courses and SENAI 
courses. 
Neither the 
form of the
 
training (apprenticeship 
or course) nor the sponsor of the
 
training (private or SMAI) 
was slqnificant in explaining
 

the variation in the time taken to reach the 
skilled
 

occupational 
level.
 

Time to reach the skilled level 
- sinificnt factors--Both
 
the FED (fornal education) and WEX (work experience) block
 
contained variables which were significant in explaining the
 
variation in the tine lkaken 
to reach the skilled occupational
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wpzt e*C ,ed '31 the I r.dustrxi I nchool qrdua1te befl* ns his 

!1,- aIrvad trained. Thtei, in rot the case with for ul 

xl.etioLne aind triainin) does not beqin until after the 
ftozi4l 4,ducation is co pleted and the work lite begins. The
 

da,,l indicatv. that 
 more for.-l acade.ic edtowation facilitates
 

the mite ralid deelopr 
 nt of sj ipefic industrial skills. As 

noted, a skillvd industrial woriter must be able to do nwuh 

-)re thdn .-=rforn cortain physic.il operations, lie vinst he
 

able tt; read desi 
ns and rake soi-v. rather difficult .- iath-rit

ical calculations. The classroor part of 
 sostindustrial 

trainin9g erses in devoted to such topics. The better base
 

developed in runithernatics in the forinl school syster, the less 

that nust be learned in course* or on the job. rurthet, it 
ir possible, that the for"I school syster teaches an in'ivi'uol 

how to learn. That in, the techniques of learninq and the 

discipline obtained in the form~al school systen ay be tranc-

Lerable to other types of learning situationb. Though 

definitive answers are not possible, the study does show that 

core for-al academic education is associated with reachina
 

the skilled occupational level core quickly.
 

Wlork exlerience 
was also found to be tvportant. noth 

the type and duration of work experience prior to enterinq
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(i) Although this ntudyj has shwn tiat n.ny factors are 
"Pvrtant itrthe developnent f skilled industrial workers, 

Indus.rid) traininq of 
some gort is qgenerally required to
 

rec~h the skiled c-ccupitional1 level. Tho 
 two r i or sourne-s 
of uch Irtining are the private inIustria; schools and SL:AI.
 

NurA'rically, 
the private schools have 
(iven mre courses and
 

roached more individuals than SILAI. 
 fr. terox of earnings,
 

what is done. on the lob, and the t, 
 taken to reach the
 

skille occupational level, private school traininq was not
 
ihown to bc inferior in any way 
 to SLNAI training. . is
 

ir-pliv. that, 
for those who do ittain w4killed industrial
 

t:ostions, the bevefits of 
private school training are the
 

sare is the bentfits of SEN.&I 
training. 
Other things equal,
 

society's decision to 
invest in one 
form of trainina -or
 
another should be based on 
the comparison -if relative costs 

ind benefits.
 

The najor question in conparative cost/benefit analysis
 
is 
nor uhother the entire private school syste 
is an alterna

tive to thtt 
entire SEAI systen but 
rather, whether sov*
 

types of private school training are alternativec to sone
 

types of SigIAl training. Alternative rrooraas are 
those
 
designed for the save 
'types* of individuals and which have
 

as an cbjeczive the developuent of the 
saue sperific type of
 
skilled in4.ustril worker. 
For exarnple, 
the SCHAI apprentice

ship proqrans are designed for individuals 14 years of age
 

who havt recently conpleted their prinary educations and have
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tye1n'1~u~~ tire ia no %I 1tve V. vYer
 

pr;:,iq. r -he Only . r -whtch : 1I! a Ii t, w
 

:s nr 1% t ra~nn aJ '- wrke Ajin tn ;o!q ts
 

that o)th the p~r ivat e sid 5wP.~ V-11W
EA:~~* i. 

within a given o-upitional area t he're are entry level ('otn., 

rap.%d 4cvoope nt courses, nermi1 course,~u-v~n 

ae, !'ac . to deslqned for a dt ferenvt f ?I ' 

Further. co rses for the ik im type o irnvivi,!ual vary ,I emt |v 

in durtion. Some prizvate schoc.4 Ctourseu i1T h %rea f 

la.the operation a Flanned for less thti 200 hoiurs. t'th*-

for over 1,000 hours. In sur, the ikert0Icatinn cF! reisl
 

ale-aie is not a sirple 
 ta0-. Poth the' privato sc'l
 

sytr, and the SL'!ZAI systec' riujt hedb tci itt
vi~~~ 


point wnere roal alternatives can be identi ,<d ani c pira.

tive cost/benefit anal,'i-a becomes ns-anin ;ftl.
 

Even when real alternatives are idontifle-1 
 th,- vostml

ouit of the progrars :m not straight(orward. First, i*tu~ t 

be established who is payin. the r-ost-- overnrent, %T)riety,
 

or tie individual. 
 ,cond, costs rust be- dlentified. Tho' 

may ve explicit, implicit. or joint costs. The relvarmce 

of a specific ty' of cost deperds .n vhose costs sre htin; 

considered. Joint probably a 

to handle. oioth 

costs are the ot Aifficult 

SFUAI and the private schools have r-na 

different types of pruq;ras. Sormhow, the qeneral conts of 

administration, deprec.-ation, and equipm-ent used fcr different 

proqrans must be allocated to specific proe;rans. 

Ir -u1, the identification and costinu-out of alternat iv,-s 

: extrer*-ly difficult. Yet, zf resources ar- t- he alo:-ated 



rationally and the most efficient 
programs identified, such
 

This study has provided some basic
 nor.
research is called 


The next logical step is to
 information on alternatives. 


cost-out these alternatives.
 

primary educationcomplete fcur-year(2) More th-vn a 

Such formal
 
was not shown to result in higher earnings. 

it is to be
other grounds ifjudged on
education must be 


are currentlycoursesSENAI's apprenticeshipjustified. 


to include academic subjects which will make
 
being "upgraded" 


level
to the middle school 
the SENAI program equivalent 


from the SENAI
 
school system. Graduation

of the formal 


the right to enter the

individualwill give the 

the SENAI apprentice
program 

objective of 
formal high school. If the 

then
 
develop skilled industrial 

workers, 

ship program is to 


of individual
 
two problems may develop. First, the type 


As has been
 
SENAI program may change.

who is drawn to the 

chool system is extremely
Brazilian formal 


Very few who began a particular
 
noted, the 


levels.
selective at all 


level complete that level. Of those who do, very few 
go
 

from the SENAI program will
 
on to the next. As graduation 


legal right to reenter the 
formal
 
give the individual the 


SENAI apprenticeship program 
will
 

educational stream, the 


to the university. 
Those who
 
become an alternative path 


no intention of ever
 SENAI program may have 
enter the 


Second,
 
in a blue-collar industrial 

occupation.

working 


are to become skilled
students
intentions of the 
even if the 


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 characteristics 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 Sao Paulo
 

were not drawn from the lower socio-economic levels of Brazilian
 

society nor were they drawn from the agricultural sector.
 

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 skilled industrial
 

workers. The problems to be faced in these areas 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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FOOTNOTES
 

Brasil, Governo do Estado do Sao Paulo, 
Secretaria de
 

Economia e Planejamento, Departamento 
de Estatfstica,
 

Segdo de Estatfsticas da Produgao Industrial 
do Estado
 

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


department.
 

figure was calculateP from unpublished data 
Ibid., this 

released by the above mentionud department.
and 

Brasil, Hinistdrio do Planejamento e Coordenaqao Geral, 

Instituto Brasileiro de Estatistica,Fundagao IBGE, 

Censos, Censo dmoqrifico Brasil, 

VIII
 
Dapartamento do 


v. I (Rio do Janeiro:
Recenseamento gral, 1970, 

p. 2, Table 1.

Fundagao IBGE, 1970), 


81, Table 21.
Ibid., p. 


e Previddncia Social,
 

Departmento Nacional do Mao Departamento 
Nacional de Mao


Brasil, Ministdrio do Trabalho 


o de obra, Sao
 
Obra, Comosiga e distribuigao de mo 


(Rio 6e Janeiro, Departamento Nacional 
de Mao de
 

Paulo 

Obra, 1970), p. 13.
 

(Sao Paulo:
 mao de obra industrial
Italo Bologna, A 

p. 2 (Mimeographed)


Centro do Est'dos Roberto Mange, 1967), 


the change in definition
 
This discrepancy is caused by 


4. The lower estimate is
 
of "qualified" noted in Table 


The upper
from the published data. 
calculated directly 

1955 adjustment


figure is obtained by applying the 

Both figures should
 ratio to the published 1946 data. 


be recognized 
as rough estimates.
 

Havighurst, and Aparecida J.
 Adapted from: Robert J. 


Gouveia; Brazilian Secondary Education 
and Socio-Economic
 

p. 20.
 
Praeger Publishers, 1969),


(New York: at the formalDevelo mont in the structure some variation 
In some 

Thore is 

school system in different areas of Brazil. 


only three years of primary school 
are
 rural areas 
 well
 some urban areas, pre-primary as
in 


as one or 

offered, while 


two years of supplemental primary school 
is
 

offered.
 

USAID/Brazil, Human Resources office, 
Brazil, Education
 

Human Resources Office,
Sector Analysis (Rio de Janeiro: 

p. 25. (Mimeographed)
November, 1972), 


Ibid., p. 42.
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Fundagao IBGE, Instituto Brasileiro de Estatistica,
 
Anudrio Estatistico do Brasil 1972 (Rio de Janeiro:
 
Fundagdo IBGE, 1972).
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vols. I & II (Rio de Janeiro: Escola Tecnica
 
Nacional, 1961).
 

13. 	 Ibid., p. 313.
 

14. 	 Ibid., p. 326.
 

15. 	 Ibid., p. 356.
 

16. 	 Italo Bologna, SENAI: origens, evolu(ao, organizagao
 
(Sao Paulo: Centro de Estudos Roberto Mange, 1972)
 
p. 10. (Mimeographed)
 

17. 	 Joao Baptista Salles da Silva, and Paulo Ernesto Tolle,
 
SENAI: An Instrument of Brazilian Industries for Man
power Training Throuqh Formal and Non-Formal Education
 
(Sao Paulo: SENAI/SP, 1974), pp. 11-14.
 

18. 	 Serviqo Nacional do Aprondizagem Industrial (SENAI) 
Departamento Nacional, Relitorio 1972, Ed. prDvisoria 
(Rio 	de Janeiro: SENAI/DN, 1972), p. 24.
 

19. 	 Hla Myint, The Econorics of Developing Countries 
(New York: Praeger Publishers, 1964), p. 173. 
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(Rio do Janeiro: SENAI/DN, 1972).
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22. 	 Brasil, Hlinist6rio do Planajamento e Coordenagio Geral, 
Fundagac IBGE, Instituto Brasileiro de Estatfstica,
 
Departamento do Consos, Censo demografico Brasil.
 

23. 	 Servigo National do Aprendizagem Industrial (SFNAI),
 
Departamento Regional do Sao Paulo. Data taken from
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24. 	 Brasil, Governo do Estado de 3ao Paulo, Secretaria de
 
Economia e Planejamento, Departamento do Estatfstica,
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