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Grade Repetition, Wastage, and Educational Policy
by Joao Batista Gomes-Neto and Eric A. Hanushek

Policy toward primary and secondary schooling in developing countries_has often been regarded
as involving directly trade-offs among school quality, equity and efficiency. The motivation flows from
financial constraints on the school system, a common reality of public schooling in these countries. There
are, in fact, several different, but related, formuiations of the issues. One form begins with there being
a shortﬁge of available positions or "slots” for school. Therefore, efforts to provide secondary schooling
or more expensive séhooling comes at a reduction in schooling more generally available. Another form
attributes the largest problems to high rates of wastage—grade repetition and drop out behavior; Because
the schools are clogged with children who will never progress, others are denied access, and costs are
excessive. Depending on the version employed and the underlying goals of the policy maker, a number
of policy implications and proposals flow from such concerns.

Most.of this discussion, however, is based on conceptual arguments and beliefs about what goés
on in the schools, not on solid evidence about the actual operations of the schools. Very little empirical
evidence about the interactions among costs, promotion patterns, and quality exist. This in turn makes
the development of policy extremely difﬁcu.lt‘.

This paper presents direct evidence on these matters for Brazil. It begins with an overview of
enrollment patterns in Brazil. It then moves on to present two types of information. First, an
econométric analysis of the interaction between promotion @d student achievement is used to assess the
magnitude of any quality-equity trade-offs. Second,. an investigation of the specific learning from grade

repetition is used to provide information about qualitative aspects of the current system of repetition.

1. An Overview of Enrollment Patterns in Brazil



The Brazilian Constitution specifies mandatory school enrollment for every child between 7 and
14 years old. The school system does not, however, provide space for all children. A significant number
~of Brazilian children never enter the school system, and still more will drop out long before the legally

fixed age is reached. According to Ministry of Education the total enrollment in Primary School is only

93.5% of school age children. This percentage is only an approximation of the capacity of the system,

however, and-it potentially provides a misleading picture of true attendance because there are many
students older than 14 years (the denominator in the calculation). Simply modifying this to account for
just the student enrolled at school between 7 and 14 year drops this ratio to 77.1%. Moreover, there are
significant differences across the various regions of Brazil. According to Fletcher and Ribeiro,’ the
access to school ranges from 68% in the rural Northeast, which corresponds to 17% of the total Brazilian
population, to 97% in urban areas of Southeast, the most developed area in Brazil.

These enroliment rates do not, however, tell the entire story. The system does not assure that
those entering the system conclude even primary school, let alone secondary school. Actually, many of
them do not conclude even the Ist grade. The repetition rates of the first grades could be as much as
74% in poor rural areas of the Northeast. But, even if we look at the richer urban areas in the South
where repetition rate are the lowest, we still find 32 percent of the student in the first grade are repeaters.
These figures point out the wastage in the Brazilian educational system.

These huge repetition rates drive to a eﬁormous effort to have one graduate. For example, the
effort to have one child in the 5th grade of Primary School could be as much as 36 student-years in rural
Northeast and 8 student-years in the urban areas of the Southeast. The effort required to have a child

in high school rockets to 136 and 23 student-years, respectively. According to the Ministry of Education,

*Philip Fletcher and Sérgio Costa Ribeiro developed a model, called by PROFLUXO, to estimate
promotion, repetition and drop-out rates for the students in a school system using only census data. The
applied their model to the 1982 PNAD data and estimated all these rates for different region and

situations (as rural and urban) in Brazil. The summary statistics in this section, when not otherwise cited,
rely upon their estimates.



Table 1 - Enrollment in Primary School and Population by Region, 1987

Region Enroliment Population Age 7-14 Enrollment rate
(1,000) (1,000) (percent)

Age 7-14 All Net Gross
North 1407 1770 1880 74.8% 92.0%
Northeast 6191 8010 8883 69.7% 90.2%
Southeast 8939 10409 10847 82.4% |  96.0%
South 3188 3721 4092 77.9% 90.9%
Center West 1641 2067 2028 80.9% 101.9%
BRAZIL Total 20366 25937 27729 77.1% 93.5%

Source: Computed from data in SEEC/MEC.: Estatisticas Educacionais: Brasil 1985-1988, Brasilia, Jan, 1988,
2nd ed., and Sinopse Estatfstica do Ensino de 1° Grau 1977, Brasilia, 1990.



only 15 percent of the children between 15 and 19 years old are in High School. This figure masks
considerable disparity across regions: only 10 percent in the Northeast are in high school, while about
20 percent are in the Southeast.

Of course, the situation draw above is due the high repetition and drop-out rates. Many studies

have been made to understand and explain this situation in Brazil.

Estimating the Repetition and Drop-out Rates

At the outset, it is necessary to estimate the repetition and drop-out rates. This, it turns out, is
difficult, because different approaches yield quite different estimates of the situation.. The Ministry of
Education, through his statistical arm (SEEC), have come out with something around 25 percent for drop-
out and 30 percent for repetition rates in 1st grade of Primary School. These figures have been argued
by some authors as far from the true rates (Fletcher and Castro [1986], Fletcher and Ribeiro [1988]).
Even the IBGE, another government source, come out with other rates, as we can see from the PNAD-82
where these rates were estimated in 5 percent and 34 percent, respectively. A longitudinal study made
in Goias, although the sample was not a random sample, wherein 1008 students were followed for 8 years
came out with 5 percent for drop-out and 53 percent for repetition rates in the Ist grade of Primary
School. Our sample from Ceara in 1987 also give us an estimate of 121 out of 618 student sampled,
roughly 20 percent, drop-out from 2nd to 4th grade in 2 years, while using enrollment reported by SEEC
we can estimate a drop-out rate bigger than 50 percent in rural Northegst. To give a better idea of how

different are the estimates from three sources (MEC, IBGE and PROFLUXO) we now display the three



transition matrix for the first 4 (four) years of education.

"Causes of School Failures

In order to make policy about wastage in the schools, it is essential first that we understand the
underlying causes. The causes of failures in schools identified in past work suggest a division into two
main factors: in-school and out-of-school factors. ~--

A variety of social and economic problems have been identified as the main factors of out-of-
school causes for school failures.* High direct costs—for example, for buying uniforms, writing
materials, and text books, and the like—-and sensitivity to opportunity costs to attend school are more
likely to strike the children with low social and economic status. Other authors describe the malnutrition,
which is clearly related to the social and economic status, as one‘of the causes of the school failures
(Cunha [1981], Carvalho [1983]), although in our previous studies we could not find a strong relationship
between malnutrition or receiving school lunch and student test achievements (Armitage et al. [1985],

Harbison and Hanushek [1990}).

The in-school explanations concentrate on specific resource constraints and the general low qualit?
of some schools. Low level of education, low salary and motivation, and attitudes and expectation of the
teachers are pointed out by many researches as causes for school failures due to the teacher (Melo [1982],
Brandao [1983], Armitage et al. [1985]). Lack of providing writing material and text book to the
students, insufficient human and material resources and too little time in school are also described as

school factor that cause high repetition and drop-out rates (Melo [1982], World Bank [Finance Primary

‘An alternative view concentrates on underlying political and social incentives, but these arguments
go beyond our inquiry. Specifically, some authors posit that the educational system exists and was built

in such way to maintain the status quo in Brazil’s unequal social order (Popovic {1980], Oliveira [1981],
Garcia [1982]).



Table 2 - Alternative Estimates of Repetition and Drop-out Rates by MEC, IBGE and PROFLUXO
model

MEC IBGE PROFLUXO
Grade_ repetition drop-out repetition drop-out ) repetition_ drop-out
1st 29.6% 25.5% - 33.8% 5.1% 54.7% 1.9%
2nd 20.7% 9.0% 15.1% 7.1% 36.0% 4.1%
3rd 16.9% 9.3% 11.6% 10.6% 28.3% 6.9%
4th 13.4% 4.8% 9.3% 18.5% 19.7% 18.5%

Source: P.R. Fletcher and S.C. Ribeiro - A Educag #« o na Estatfstica Nacional, In; PNADs em Foco: Anos
80, D.O. Sawyer, org., pp 11-33, 1988.



Education-1986]). These arguments are frequently bolstered by data on aggregate expenditures. Per
pupil spending ranges from US$24 to US$227 (World Bank [Finance of Primary Education-1986), Xavier
and Marques[1984], Armitage et al.[1986].) These conclusions are also reinforced by the arguments of
Heyneman and Loxley [1982]. After comparing many educational systems, they conclude that the poorer
is the country, the greater is the effect of the school in the student performance. 3
A primary objective of the research reported here is to identify various factors that enter into the

enrollment patterns in primary schools. A related objective is the consideration of how alternative

policies might affect enrollment, wastage, and efficiency in the schools.

2. The Brazilian Setting and Data Base
2.1 Rural Northeast Brazil and the EDURURAL Program

Beginning in the early 1980s, growing realization of the importance of education for development
and the persistent welfare gap between the northeast and the rest of the country led the Federal and the
concerned State Governments of Brazil to increase investment in schooling in the nine northeastern states.
An important component of intensified Brazilian educational effort in the 1980s was the Northeast Rural
Basic Education Project (EDURURAL). Planned in 1978-79 and launched in 1980, EDURURAL
involved total incremental investment costs of US$92 million, of which US$32 million was financed with
a loan from the World Bank. In 18% of the counties (municipigs) of the nine states of the Brazilian

northeast,” EDURURAL was designed to expand children’s access to primary schooling, to reduce

¥ Brazil’s Northeast Region, as officially designated by the IBGE (Instituto Brasileiro de Geografia

e Estadistica, the national statistical office) comprises nine states and the Federal Territory of Fernando
(continued...)



wastage of educational resources inherent in grade repetition and dropout as children progress through
the system, and to increase achievement through improving the quality of instruction. Further, a
hierarchical relationship was assumed among these three objectives. Improving learning achievement

would decrease wastage (reduce 'repetition and dropouts), which in turn would make possible ehrolling
additional students in extant scheols.® i

The 218 rural counfies which received EDURURAL assistance were selected (supposedly) because
they were thought to be the least developed areas (especially in educational terms) in their respective
states, and were not receiving special educational attention through other programs. The underlying
principile was to concentrate sufficient resources in the most disadvantaged areas to make a real
difference. In these selected rural counties, only schools outside the county seat -- often itself only a
small town — received the full range of EDURURAL inputs. Those incremental investments in
instructional quality inclucEied: construction and refurbishment of schools, provision of furniture, training
of teachers, development ot; curricula especially adapted. to the poor rural environment, provision of
textbooks and other student learning materials, and the strengthening of the county school administrative
apparatus (OME - Orgao Municipal de Educacag).

During the period (1981-1987) when the EDURURAL project was impiemented in 218 counties,
a range of other educational improvement programs with similar objectives were underWay elsewhere in
the rural northeast. These other efforts typically sought at least one of the same three objectives and

involved some, and occasionally all, of the same general kinds of inputs. But they differed among

5(...continued)
de Naronha. The nine states, in alphabetical order, are: Alagoas, Bahia, Ceara, Maranhao, Paraiba,
Pernambuco, Piaui, Rio Grande do Norte, and Sergipe. The combined land area is some 1.5 million

square kilometers, roughly 18 percent of Brazil’s total land mass. All nine states were included in the
EDURURAL project.

¢ Access to education would also be attacked directly, through building new schools for unserved

populations.



themselves and from EDURURAL in potentially important ways. The precise nature and .mix of inputs
varied from one project to another in different areas. One school might beneﬁt from participating in the
school lunch program. The teacher(s) in another might receive a salary supplement designed to reward
their qualifications or simply to enhance their dedication to their jobs. Or teacher(s) might receive either
general training in the form of academic upgrading and pedagogical techniques, or specific training on
a nenvly developed curriculum. Still other schools might receive textbooks, or other instructional
material, or furniture, or rehabilitation of the physical plant.

By contrast, EDURURAL sought within given counties in each state to provide to the selected
schools a reasonably integrated and concentrated package of all essential inputs in a planned and rational
manner. To meet the enormous managerial challenge of doing so, EDURURAL supported Strengthening
at federal, state, and cnunty levels of the agencies involved in delivering public education. Where
appropriate institutions did not exist, EDURURAL encouraged their establishment. In contrast, for
example, to the primary schooling components of integrated rural development projects executed in
several areas (frequently with separate World Bank support), EDURURAL was characterized by a certain
focus and coberence as a single-purpose educational program. This, and the substantial participation of
the World Bank, ensured that EDURURAL enjoyed a relative abundance of financial resources and other
forms of special attention. Once EDURURAL was launched, counties not included because they were
participating in some other program, eagerly sought incorporation into EDURURAL. In short,
EDURURAL was the premier program among several lower grade education development programs
being implemented simuitaneously in the region. Together these programs offered an unusually attractive

natural laboratory for learning how to improve educational performance among the rural poor.



2.2 EDURURAL Data Base

Given the program’s size and importance, EDURURAL'’s sponsors -- the Federal Ministry of
Education in Brasilia, the nine Northeastern State Secretariats of Education, and the World Bank -- agreed
upon an unusually comprehensi\)e program of data collection and analysis to assess whether EDURURAL
was meeting its objectives. The research began in 1980 when an unprecedented impact evaluation scheme
was incorporated within the-World Bank support for primary education in rural northeast Brazil. The
evaluation plan involved extensive primary data collection to be conducted over a seven year period, paid
for by the Brazilian Government with loan proceeds. The data collection from the very start was geared
toward answering the straightforward impact questions: did the changes resulting from the increased funds
improve student achievement, access to schools, and efficiency of schools? But from the beginning it was
recognizéd that these deceptively simple impact questions could only be addressed within a far more
elaborate research framework that would employ sophisticated analytical methods to delve into the
fundamentals of how students learn and what factors affect student behavior.

The data collection supporting this research effort included preparing sampling frames for
longitudinal aat;l gathering, the testing of children (using special instruments produced by the project);
and the surveying of an extensive sample of schools and teachers. The four panels of data referring to
education in one of the poorest areas of the world aré unparalleled in richness and in usefulness for
addressing fundamental questions of educational performance.

The sampiing frame was based on a random sample of schools found in both EDURURAL
counties and a comparison set of counties (OTHER) in three of the participating northeast states: Ceara,
Piaui, and Pernambuco. Beginning in 1981, data were collected on a random sample of up to ten second
graders and five fourth graders in each school. Again in 1983 and 1985, if possible, the same schools
were again sampled. The sampling was based on schools, with replacement of the large number of

schools which were closed between sample years. Finally, in 1987, a special sample of previously



sampled students in selected Ceara schools were ocated and sampled.

Table 3 displays the resuiting samples. The underlying data collection involved an elaborate
survey effort to obtain information on the background of students, the characteristics of schools and their
teachers, and the performance of students on specially designed tests of Portuguese and mathematics.

The EDURURAL datz_i set is superior to virtually all educational data sets for LDCs and, indeed,
most for developed countries. The detailed longitudinal information allows a particularty productive line

of inquiry into school operations. The framework for this inquiry, which exploits the panel aspects of

the data, is described in the following section.
3. Specification and Estimation of Achievement and Promotion Models’

The analytical core of the existing research involves statistical investigations of what determines
the availability of schools, the promotion of students, and the achievement of students. This is then
linked to evaluation of the specific EDURURAL program along with more general considerations of cost-
effectiveness of alternative policies for improving educational pefformance.

The completed analysis actually involves three separate investigations. - First, because a number
of schools disappeared between each successive sample, ohe line of inquiry involved modeling school
survival. Second, many students did not get promoted from the second to the fourth grade, leading to
an investigation of drop-out and promotion patterns. Third, and central to this proposal, the determinants

of educational performance were analyzed. This section describes the promotion and achievement

"This section and the ensuing one on overall results is based on the resuits in Harbison and
Hanushek[1990].



Table 3: SIZE OF SAMPLES

1981 1983 1985 1987[Ceard]

EDUR OTHERS EDUR OTHERS EDUR OTHERS EDUR OTHERS

Counties 30 30 30 30 30 30 6 5

Schoois z 397 189 404 195 477 195 48 32

: Teachers S14 254 499 278 606 291 na na
étuden; -

2nd grade 3037 1681 2619 1350 2950 1418 25 7

3rd grade 68 44

ith grade 1075 639 977 580 1273 631 103 107

Dropouts 22 4




modeling--the most important factors for the overall study.®

a. Promotion Models. The primary difficuity in analyzing school completion and promotion
patterns has been a general lack of detailed data describing the paths of students through school and
explaining the factors that influence decisions. In simplest terms, neither aggregate data nor data about
a cross-section of students can support the kind of analyses that are required for policy purposes. The
EDURURAL data set, while not explicitly designed for this purpose, goes some distance toward

remedying previous data inadequacies.

The EDURURAL data collection was based upon repeated sampling from the student bodies in
a set of schools drawn randomly within EDURURAL and controt (OTHER) counties. The schools weré
observed at four different times (1981, 1983, 1985, and 1987), and during each observation a random
sample of second and fourth graders was surveyed and tested.® This data co;lection design, in which
interviewers returned to the same school every two years, offered an opportunity to observe individual
students repeatedly. Most important, there was a group of students - initially in the second grade — who
were progressiﬁg at the expected pace so that they were in the fourth grade in the follow-up sampling.'
Whether or not a student was actually observed in subsequent data collection was a function of many

intervening factors including purely random sampling chances.

*The third, school survival, is reported in Harbison and Hanushek{1990]. The results of this

estimation are, as noted below, used in the achievement model estimation to correct for possible selection
bias effects.

? The sampling in 1987 differed significantly from that in prior years. It can be described more as
a student based sample design in which the primary factor driving the data collection was finding students
who had been sampled in 1985. In this section, both the samples and the analytical models pertain

directly to the 1981, 1983, and 1985 data. Harbison and Hanushek{1990] report analyses capitalizing
on the unique aspects of the 1987 data.

' Additionally, there were two groups of students stuck in their initial grades — second graders who

had not been promoted, and fourth graders who had not been promoted, in the two year period between
data collections.
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The ability. to use the EDURURAL samples to analyze questions about the quantity of schooling
* depends crucially on understanding the dynamics of the samples and utilizing the panel data on both
schools and students. For analytical purposes, it is convenient to think in terms of probability models
and to link the conditional probabilities of a series of basic events to their determinants. The difficulty |

in this analysis is that the observations of events are incomplete.

Two important linkages of the data across years can be identified. First, from the repeated
sampling of the same schools, it is possible to identify whether or not a given school continues to serve
its students over time. Contrasting schools that survive to those that do not offers insight into the
prevalence of schools in the reseafch area. Second, for those schools that both survive for the two year
period and have a fourth grade, it is possible to find some second grade students who are promoted to
the fourth grade by the subsequent data collection. Comparing promoted students with others allows
some insights into the determinants of progression in school. -

Whether individual student performance is related to promotion probabilities is a central issue in
our analysis. ’i’his is extremely important for policy purposes, because it offers insight into how to assess
different proposals for dealing with dropout and retention rates and their mirror image, promotion rates.
Specifically, if promotion is only slightly related to actual student performance -- that is, the people being
left behind or dropping out are about as good academically as those being promoted — then high repetition
rates and high dropout rates indeed represent wasted resources. Direct, regulatory efforts to lower this
wastage and increase promotions might well be called for. On other hand, if promotions are highly
related to student quality, increasing the rates of promotion reduces wastage by continuing students with
lower performance; the benefits of an external intervention program of lowering wastage would be much

less. (A direct analysis of alternative promotion policies is contained in the last section of this paper).
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The promotion probability models are estimated by probit techniques.!! Because of the random
sampling of students in the schools in each year, it is possible for an individual to be promofed on time
but not to be included in the promotion sample. To deal directly with this, the probit models include the
number of students in the schools, since the probabilities of being missed by the sampling are directly
related to the number of students in the school. The school size measure is significantly negative in the
probit models, reflecting this sampling within schools. 2

The most interesting part of the model is the relationship between second grade test scores and
promotion probabilities.”® Higher test scores consistently lead to greater promotion probabilities; this
suggests that promotion has some basis in merit. Each 10 points on the Portuguese test, which has a
standard deviation of approximately 25 points, increases promotion probabilities by about 1.5 to 2.5

percent. This implies that a student going from the 25th percentile to the 75th percentile on the test has

it Estimates of bivariate probit models which allow for correlations of the errors in the school

survival and promotion equations were also done, but the correlation of errors was never over 0.001.
Therefore, the results reported here are based on simple probit estimates for each equation. The complete

probit models of promotion are displayed in Harbison and Hanushek (1990), table A4.3, along thh
means and standard deviations of the variables.

2 If school size has an independent effect on promotion possibilities, this is mixed with the sampling
effects. There is no clear reason, however, why size per se would affect promotion.

1A variety of other personal factors also entered into the promotion estimates. While interesting,
they are not as central to the analysis in this paper. Other things being equal, females are over 3 percent
more likely than males to stay in school and be promoted on time. Since the models incorporate
differences in abilities, this reflects a lower opportunity cost of school attendance for girls; their value
on the farms is less so they are less likely to quit school to work. Not surprisingly, promotion
probabilities dip with age. The older a student is when sampled in the second grade, the more likely the
student has already repeated grades or dropped out for some period. Therefore, it is less likely that the
student will be promoted to the fourth grade on time. In the earlier period, each additional year of age
lowers the probability of promotion by 0.7 percent, while in the later period this estimate rises to 1.7
percent. Since the mean promotion probabilities are respectively about 9 percent and 14 percent for the
two periods, this effect of age is substantial.

The education level of a student’s mother is positively related to promotion. This reflects both
family "tastes” for education and direct aid in education at the home. The education level of the father
was tested in the models, but had no additional independent impact, perhaps reflecting the conventional
wisdom that the mother, not the father, is strongest educational influence on the child. The lasting impact
of low education levels is seen from the intergenerational nature of the transmission of human capital

from mothers to children; low attainment of this generation hurts not just this generation but also future
generations.
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5-9 percent higher promotion probabilities. Between the 10th and 90th percentile, promotion probabilities
rises by 9-17 percent. Since the mean observed promotion rate in the sample is only 9 percent in 1983
and 14 percent in 1985, these are significant differences due to merit. Performance on the mathematics
test does not have as strong an influence on promotion. It is statistically insignificant in the 1981-83
period and has about one third the effect of the Portuguese test in 1983-85. (The standard deviation of
the mathematics test score is approximately equal to that for the Portuguese test.)

This factor is central to the later analysis of alternative programs and their costs. Specifically,

this demonstrates the linkage between school quality and repetition.

b. Achievement Models. The overall framework for analysis follows a quite standard input-
output specification for the educational process. The achievement of a given student at time t (A) is
assumed to be related to current and past educational inputs from a variety of sources — the home, the

school, and the community. To highlight some of the important features, we consider a general

conceptual model such as:

@ a =@ 5900, ¢
where F(t) = a vector of the student’s family background and family educational inputs
cumulative to time t;
S(t) = a vector of the student’s teacher and school inputs cumulative to time t;

O(t) = a vector of other relevant inputs such as community factors, friends, and

so forth cumulative to time t; and,
¢, = unmeasured factors that contribute of achievement at time t.
This conceptual model is described explicitly in a regression like format which incorporates a
stochastic component, e, reflecting the fact that we can never observe all of the factors that affect
achievement. The approach is to measure the different possible inputs into education and to estimate the

influence of each of the factors on student achievement. This emulates the approach adopted in the
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Table 4: DISTRIBUTION OF INITIAL YEAR STUDENT BY FOLLOW-UP

YEAR STATUS: 1981/1983 AND 1983/1985

STUDENT DISTRIBUTION INITIAL YEAR
1981 1983
TOTAL SECOND GRADERS 4677 3918
: School Nonexistent - Follow-up Year 1936 1141
School Survived - Follow-up Year 2741 277
Initial/Follow-up Total Matched
Second Grade - Second Grade Match n.a. 126
Second Grade - Fourth Grade Match 227 349.
Fourth Grade - Second Grade Match 39 4]




Hanushek{1990]--are too extensive to report in detail. We instead concentrate on one set of inputs, material
inputs provided in schools. This set is particularly important for our discussions because it relates directly
to how varying resource policies might affect overall performance of the system.

It should also be noted that this basic analysis confirms the central importance of quality teachers.
- Variations in teacher qua_lity, while not captured well by traditional measures such as teacher education or
experience levels, are nonetheless central to much of the performance differences of students. It is not the
central part of this analysis because the suppivy function for high quality teachers is not understood.
Specifically, it is quite unclear what it would cost to obtain a higher proportjon of better teachers. Therefore,
the kind of cost-benefit anaiysis done below is not possible with respect to teachers.

A primary thrust of the policy initiative of the EDURURAL program was improving the learning
environment for the students. This had multiple attributes: insuring that adequate teaching materials were
available, improving the quality of teaching, providing administrative support, and so forth. This section
concentrates on measurable differences among schools, and the next delves into teaching quality.

Two categories of school factors are considered, roughly hardware and software. The analysis
explicitly investigated how an aggregate measure of school facilities (hardware) and measures of both writing
materials and textbooks (software) are related to performance. These factors are particularly important,
because they are readily adjusted through governmental policies. They are also inputs that have entered
significantly into pfevious investigations of the educational process in LDCs.

Improved facilities are systematically beneficial to student learning.'* The results for fourth grade
indicate that supplying all measured components of the facilities index to a school which previously had none
of them could increase student achievement by a 9-13 points. While somewhat more ambiguous for the

second grade, the overall" picture is that quality of the physical plant is positively related to student

'3 The components of the hardware index include the availability of specific kinds of physical plant

(more than one classroom, kitchen, sanitary facilities, storage space, offices), of specific items of
furniture (desks and chairs for pupils, table for teacher, bookcases), of water, and of electricity. The

value of the index varies from O (representing the absence of all component of the index) to 1
(representing the presence of all components)
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performance.

Past research has quite generally found that the availability of writing materials and texts is important
in schooling for LDCs. The results here reinforce that view, although again the résults, particularly for
textbooks, are not as statistically significant as one would like in order for strong policy statements to be
made. .

The 1985 value-added findings (and' the second grade results for 1983 and 1985) support the
importance of adequate writing materials for the students. The size of the coefficients suggests that
achievement gains of roughly a third to one half of a standard deviation may be acquired by supplying a
package of writing materials to all students.

Textbook effects are more ambiguous. The results for the second grade consistently support their
importance. The results in the value-added models are estimated with large errors and have the wrong sign
in 1983,

Combined with the strength of pteviot‘m findings in other studies, these results support the call for
improving the availability of materiz;ls to poor rural schools.

4. Cost-Benefit Analysis

A fundamental question for the educ;ational policymaker is which specific school input;s are most
efficient in raising student achievement scores, given an available level of resources. Often, policy is made
solely on the basis of analyses like that reported in the previous section. That work provides direct estimates
of the benefits of altering the different inputs to the educational process. It thus allows the inputs to be
ranked on the basis of their effectiveness. Yet, while this is better than having no empirical basis at all for
policy determination, it is perilous. Specifically, it does not incorporate anything about the costs of such
alterations. This section integrates the previous analysis of marginal educational effects with estimates of the

costs of making different input adjustments. Efficiency rather than effectiveness becomes the focus of

analysis.
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Efficiency calculations -- the appropriate basis for assessing different policies to educate a given
student population -- involve the joint consideration of outputs and the costs of inputs required to implement
any policy. In the best of all situations, the outputs can be valued in monetary terms so that costs of inputs
can be compared directly to the resulting outputs, that is, cost-benefit analysis. In our situation, output is
measured in terms of academic-achievement which cannot be translated into monetary terms. Therefore, we

concentrate on the closely related cost effectiveness analysis (see Lockheed and Hanushek 1988, 1990.)

This section concentrates on dynamic gains in efficiency of schools. The dynamic gains are
conceptually straightforward even if seldom empiricailly demonstrated. When students learn more because
of more or better inputs to their schooling experience, they are more likely to be promoted at each point in
time (as reported in the previous section). This reduces the total time they spend in the system in order to
reach any given grade level. Increasing the flow through the system implies cost savings, since fewer
student-years of schooling services have to be provided on average for a student to reach the given level.

These savings offset the costs of instituting the original policy change.

The cost reductions attributable to improving flow through schools can be quite substantial. The
levels of repetition displayed previously imply that the average student arriving ir; the fourth grade in rural
northeast Brazil will already have spent 7.6 years in school, instead of the three required by steady on-time
progression.’® Of course, this vastly understates the overall economic cost of attaining that level of
schooling, since it ignores the resources expended on students who enter school but never reach fourth grade.

In fact, in rural northeast Brazil an average of 15.2 student-years of schooling services is provided for each

'*  The numbers would change a little, but not the overall conclusions, if four years, not three, were
deemed the standard time to reach fourth grade. This would make nominal provision (as Brazilian law

does not) for the de facto kindergarten, represented by primary enrollees in the ano de alfabetizacag. Full
data on progression in schools is available in Harbison and Hanushek (1990), tables A3.3 and A3.4.
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student who reaches fourth grade. Repetition and dropout multiply the cost of a "graduate" fivefold."”
Since wastage is so high, even small improvements in promotion probabilities (which, of course, imply

decreases in rates of repetition or dropout) can result in significant savings.

Thus, this final analytical section calculates the offsets to gross program costs arising from improved
student flows. The result is estimates of net cost effectiveness. While this is the appropriate criterion for

considering policies, we are aware of only one other attempt to consider such feedback effects (Jamison

1978).

The results of this exercise are extraor.dinary. A wide range of investmeats made to improve
educational quality actually "make money.” The savings from improved flow efficiency are often larger than
the original costs of providing improved inputs in the schooling process. The finding of net cost gains
through impro\‘red effic_iency generally holds even when allowance is made for uncertainty in the estimates.
The normally postulated "trade off" between quality and quantity of schooling appears to be quite the opposite
in circumstances of severe educational deprivation: instead, there is a positive interaction wherein enhanced
quality engenders increased quantity.

a. Methodology. The empirical work sketched above provides the necessary ingredientls for
calculating what we call "partial benefit cost ratios,” which are designed to net out the savings that accrue
from better flows through the system. The achievement models provide estimates of the gains in achievement
from changing inputs. When combined with cost estimates for providing the inputs, one can calculate
expected achievement per dollar of expenditure on a given input. These are available for models of second
and fourth grade achievement in both Portuguese and mathematics in the different years. For our purposes,

we consider the different sets of parameter estimates of the achievement models for each subject, by year and

7 We use the term "graduate” loosely here to denote a student who arrives in fourth grade. The

true flow efficiency of the system for each completer of fourth grade is even less than indicated, because
both repetition and dropout occur during the fourth grade year as well as earlier in the primary cycle.
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grade, to be alternative estimates of the same fundamental underlying relationships of the educational process.
- Similarly, the promotion probabilities associated with different achievement levels are available for 1981,
1983, and 1985 from the on-time probit promotion models described above (and presented in Harbison and

Hanushek{1990}]).!®

The expected number of student-years that accumulate before a person reaches any given grade level
are directly related to the promotion and dropout probabilities at each grade. The lower the promotion
probability, the slower students will progress through the system and thus the larger will be the number of -
years that go into producing a primary school graduate. For evaluation purposes, we base our calculation

on estimated transition probabilities derived from the experience in various régions of Brazil in 1982."

Finally, any savings in student years must be transformed into dollar values. Using information

obtained directly from our survey data on teacher salaries and Yinput costs (see Armitage et al.(1985)). we

obtained US$29.57 as our estimate of the cost per student year of primary schools in the rural Northeast.”

18 The estimated marginal probability associated with any input investment will vary, depending on

where the probit models are evaluated. The marginal probability associated with a change in a given
input is the probit coefficient times the ordinate of the normal distribution evaluated at the initial
probability. For these calculations, we evaluate the probit models at the initial probabilities estimated
for the region by the Profluxo model.

' The correspondence between promotion or dropout probabilities and years expended on schooling
can be calculated by following a cohort through school until everybody either has been promoted or has
dropped out. This can be derived mathematically, and the formula is used throughout these calculations.

The promotion and dropout probabilities used for different regions come directly from the
PROFLUXO model of P. Fletcher and S. Costa Ribeiro (1986), which employs data from the 1982
Brazilian household survey (PNADS82). The basic transition probabilities (and the subsequent calculation
of student flows) are based on individual grades. Our probit models, however, indicate on-time
promotion between second and fourth grade. To apply these probit estimates, we assume: (i) that any
change in promotion probability is evenly distributed between second and third grade; and (ii) that

changes in the total promotion probability are proportional to the estimated change in the on-time
promotion probability.

2 This figure combines the mean teacher salary from our sample data with the complete hardware

and software packages (identified in Harbison and Hanushek (1990), annex 2) costed out at the values
in chapter 6 of that document.
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Table 5: FLOW IMPROVEMENTS AND PARTIAL BENEFIT-COST RATIOS FOR SELECTED
INVESTIMENTS IN LOW-INCOME RURAL NORTHEAST BRAZIL

Mean estimates

Second Fourth Maxi:;:::‘ Bt
Grade Grade
A. Student years saved per dollar invested in:
Software 0.2316 0.1342 0.4206
Hardware 0.0465 0.0796 0.1011
B. Dollars saved per dollar invested in:¥
Software 6.95 4.03 12.62
Hardware 1.39 2.39 3.03

a/ Years saved valued at US$30 per student year.
Source: Harbison and Hanushek, tables A6.5 and A6.6




The analogous figure from the best available Brazilian study is US$31.50;% for rurail schools in the interior
of the Center West states, the figure calculated by the same authors is US$33. Given the consistency of these
three separate estimates, we have used a round figure of US$30 as the cost per student year when evaluating
the value of time saved.?

b. Results. Table § displays both the yeérs saved and the dollars saved per dollar invested from the
key quality-enhancing resource inputs to schooling of hardware and software. These calculations rely on
promotion and drop out probabilities for "low income rural northeast Brazil," the combination of geography
and income status that most nearly approximates the areas in which our surveys were conducted.” These
inputs were selected for analysis because they are often -- and were in the EDURURAL project -- the chosen
instruments of public policy aiming to improve the quality of primary schooling.* The figures in table 5
are the mean and maximum of the estimates from the alternative models of promotion and achievement.”
In the calculations u;ldcrlying the mean benefit-cost ratios, the point estimates of all positive coefficients were

employed without regard for statistical significance; all negative coefficients were treated as zero, or as

having no relationship.

2 See Xavier and Marques (1984). Their equivalent work on schools in the Center West states
is reported in Winkler (1986), p. 29, table 10.

2 These cost calculations assume that marginal costs — the incremental dollar savings that would
result from one fewer student-year — are the same as average costs.

3 Using data from the 1982 household sample survey (PNAD82), P. Fletcher and S.Costa Ribeiro,
in elaborating their PROFLUXO model, further subdivide the normal geographical classification of the
Instituto Brasileiro de Geografia e Estadistica IBGE) into income groups, defined standardly across all
Brazilian households included in the 1982 survey on the basis of regionally determined minimum wages
and selected socioeconomic characteristics of the family.

% As indicated, a variety of teacher factors are not included here. For example, the teacher’s
command of the subject matter, revealed in earlier analyses to be among the most important determinants
of the learning achievement of children, is not among the inputs to schooling selected for partial benefit
cost analysis. In the absence of a fully specified supply function for teachers, it is not feasible to
calculate the cost of providing teachers with some incremental amount of subject matter knowiedge.

B More extensive results, disaggregated by grade and year, are available in Harbison and Hanushek
(1990), tables A6.5 and A6.6.

21



Since the underlying achievement models are so different in analytical perspective, we report second
and fourth grade results separately. Because the second grade models, based on cross-sectional or level
models of performance, have not eliminated various potential sources of bias that could contaminate results,
we rely most heavily on the fourth grade results and tend to treat the second grade results as simply
reasonably plausible upper bounds. For purposes of this discussion, we assume that the methodologically
stronger estimates at fourth grade are proxies for what would have been obtained by a similarly rigorous
approach at second grade -- that is, the "exaggerated" second grade findings are attributable to the
methodological deficiencies of those estimates rather than to any underlying differences in the educational

production process between second and fourth grades.

The results are stunning. The direct material inputs -- hardware and software -- produce much more
than the original investment in dollars saved from increased flow efficiency. In other words, by investing
in known quality-enhancing resources, it is possible to produce the same number of fourth graders, although

fourth graders of higher quality, with no true additional costs, just savings.

Further, the magnitude of these net benefits can be breathtaking. The partial benefit-cost ratios can
be greater than 2.0, signifying that twice the original cost of the investment is returned quickly in savings
resulting from increased flow-efficiency brought about by investing in inputs which engender achievement
gains. At least in the severely deprived environment of rural northeast Brazil, investment in school quality

is a real money machine.

Are these estimates important only in the extreme conditions of the rural Northeast? What do the

results say about investments outside the low-income areas of the rural northeast?

As one might expect, the partial benefit-cost ratios are highly sensitive to the underlying transition
matrices for movements from grade to grade. The benchmark, repeated in Table 6, is that an investment in

software in low-income rural northeast Brazil will return about US$4.00 for each dollar it costs (US$6.95
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Table 6: PARTIAL BENEFIT-COST RATIOS FOR SELECTED INVESTMENTS IN VARIOUS
REGIONS OF BRAZIL

Mean estimates

Brazil Rural northeast Urban southeast
- All Low-income |  All Low-income All Low-income
2nd grade estimates
Software 1.40 T 49| Tsas 695 103 0.90
Hardware ) 0.28 0.99 1.08 1.39 0.20 | 0.18
4th grade estimates
Software 0.81 2.86 3.12 4.02 0.60 0.52
Hardware 0.47 1.69 1.84 2.39 0.35 0.30

Note: Years saved valued at US$30 per student year.
Source: Harbison and Hanushek (1990), table A6.9



if the second grade cross-section models. are used rather than the fourth grade value added specification).
But if theA level of educational wastage began at that prevailing in low income Brazil generally, the payoff
would be only about US$2.90. While the decline is substantial, this is still a remarkable figure. If the
sample areas of the rural northeast sﬁmed at the further reduced repetition and dropout levels prevailing in
the most advantaged areas -of the country (that is, high-income urban southeast), the offset to investment

costs, while still a considerable US$0.52 per dollar of investment, would no longer exceed initial costs.

An alternative interpretation of the data of table 6 puts these calculations into an overall development
perspective. Suppose it is assumed that the underlying education production function is roughly the same in
all primary schools (with variations in the quantity and quality of inputs explaining the known differences in
outcomes) and that relative costs of inputs are the same throughout the country. While it could be argued
that these are strong assumptions if comparing the very worst areas with the very best, it is much more
plausible when not dealing with the polar extremes. In these circumstances, the partial benefit-cost ratios
broken down by geographical area are reasonable indicators of the results to be had from investments in
quality-enhancing inputs outside the rural northeast. Given these assumptions, the data demonstrate that, for
most combipations of geography and income in Brazil, educational wastage remains high enough that
investments in at least some, and often several, quality-enhancing inputs have partial benefit-cost ratios
greater than one -- that is, they pay back in mo.netary savings more than the cost of the investment. This

conclusion, again, ignores the value of higher achieving students and cumulative impacts higher up in the

educational pyramid.

These results effectively rank order the efficiency gains to be had in educational investments in

various parts of the country.
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4. Direct Evidence from Grade Repetition

The previous analysis concentrated on the interaction between school quality and promotion.
We believe that that evidence is most persuasive and that tackling the problem of quality improvement
should be the first order of business. The problem of wastage is, nevertheless, pervasive and,
realistically, unlikely to be solved in the near future. Therefore, we aiso present some preliminary
information about gross learning effects of repetition.

This potentially ties into another way of tackling the wastage problem that come from high
repetition and drop-out rate: mandatory promotion. Indeed, if promotion in the system is not highly
related with the student school performance, then a mandatory promotion policy could diminish the
wastage with perhaps low cost to the educational system. This, however; is not the case that we
found in our data, where the promotion was strongly related with the student achievement. In this
latter case, we expect manciatory promotion to lower the grade effective level of achievement,
damaging overall school quality.

On the other hand, the incredibly high repetition and drop out rates existing in the Brazil
school system, especially in the primary school, increase the cost of getting a graduate--since money
are spent on people who never or very slowly progress through the system. Therefore, it is
worthwhile exploring more deeply this problem and trying to infer what would happen if we
promoted students who fail under the current system. At the very least, this allows more accurate
description of exactly what the nature of the trade-offs is.

A central question is how student achievement is affected by repetition and, inferentially, by
mandatory promotion. While far from ideal, our data do allow some preliminary analyses of these
issues.

Two special groups of sampled students can be used to do this. First, we will examine the

matched students in 1983/1985 who were in second grade in both yeai's. We are going to compare



them with those who were promoted on-time. This comparison is, however, somewhat complicated
because the repeater group was given the second grade tests both in 1983 and in 1985 while the
promoted group was given the second grade tests in 1983 and the fourth grade tests in 1985. Second,
we will examine the students in the special sample for 1987. This sample, for a subset of Ceara
schools, does allow direct comparisons of repeaters.and those promoted on-time on the basis of
sétond grade tests. As déscribed-in Harbison and Harushek (1990), all students took the same tests in -

1987 regardless of whether they were in.second or fourth grade.

Matched 1983/198S Analyses

A total of 3944 students were sampled in the second grade in 1983. 506 of them were
sampled again in 1985; 127 were still in second grade while the other ones were found in the fourth
' grade. The means and standard deviations of the Portuguese and mathematics achievement scores in

the second grade for these groups are found in the table 7.

As we can see from table 7, in 1983 the mean achievement in Portuguese as well as in
mathematics of the repeater group is below the respective means for all second graders. By 1985,
however, the means of the repeat group are slightly above the means of all students in second grade.
In other words, students learn something when they repeat a grade. But it took them two year more
to catch up with the other students. Their initial and later performance can also be contrasted with

the mean achievement of the on-time promotion group which scores a quarter to half of a standard

deviation above the mean.
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TABLE 7 - Mean and Standard Deviation of the Portuguese and mathematics
achievement for the matched students and for the entire sample in second

grade.

: Portuguese Mathematics
second grade
Achievement in 1983 mean 58.7 51.2
s.d. 23.6 - 24.9
n 3944 3944
Oon-time promote
Achievement in 1983 mean 68.6 56.8
s.d. 17.9 22.4
n . 379 379
Repeat
Achievement in 1983 mean 40.2 35.7
s.d. 25.1 25.3
n 127 127
Achievement in 1985 mean 61.1 52.4
s.d. ' 22.7 25.1

n 127 127




We can also go beyond the means and look at the distribution of performance. Figures | and

2 give us an idea of the distribution of the achievement of the repeater and promoted groups. The

distributions were calculated using z-scores, where the means and standard deviations relied on scores

for all second grade students in 1983.

SEDOND CRADE DISTRIBUYION
EEEER
“
o
“
[ ]
L
u
M 4 w4 w1 B u o B
A - GG - RO A

SEDOND GRADE DISTRIBUTION

- WMIERAIS

-

s

o ]

s

aa

“s 4
~

“e

.'ll < -“<s -4 45 ’ “» 3 s [} £ )
= -l 4~ QPRI Gl -~ FURNS-uinid
Figure 2

These figures show clearly how grade repetition shifts the distribution of student performance.

But, importantly, they also show that the distributions of performance for repeaters and those

promoted overlap to a significant extent. This suggests that one crude analytical approach would be

to project fourth grade achievement on the basis of where each child falls in the distribution of those




promoted. (For those promoted the distribution of fourth grade scores is known). Such projections
clearly make very strong assumptions. Importantly, they assume that the previous achievement is the
only thing that influences promotion and subsequent fourth grade student achievement. Such
assumptions are almost certainly false, but this approach gives us some notion of an upper bound on
achievement under a mandatory promotion policy.

We estimate the achievement or, at least, a range where achievement in the fourth grade will
lie, if each student currently repeating the second grade were promoted. We begin by splitting the
initial and final distribution into six subgroups: Z-score < = -2; -2 < Z-score < = -1; -1 < Z-score
<=0;0 < Z-score <= 1; 1 < Z-score <= 2; and Z-score > 2. We then calculate transition
probabilities based on the experiences of the promoted students. Finally, we apply these transition
probabilities to the distribution of second grade scores for the repeaters. In this latter estimation we
actually employ both the pre- and post-repeating score for the students. In other words, the use of
the pre-repeating scores relate to a pure "mandatory promotion” policy.! The post-repeating scores
relate to a modified plan of a fixed number of years in each grade.

Tables 8 and 9 display the transition probability matrices used for Portuguese and mathematics
performance. These come directly from the matched sample of promoted students.

Figures 3 and 4 display the resuits of this estimation. These estimated distributions show two
major things. First, the "current promotion” group—those promoted normally by the standards of the
- schools—do better than the repeaters. This is not particularly surprising. On the other hand, the
mandatory promotion distribution, derived from inferring the fourth grade performance of those
repeating based on their initial second grade score distribution, looks reasonably close to that obtained

for delayed promotion (i.e., after repeating for two years). Since the delayed promotion is very

'This must actually be qualified, since we are not sure that are matched repeaters have just
entered the second grade as opposed to already having been in the second grade for some period.

27



costly—the full cost of two years of schooling, mandatory promotion may be an effective alternative to

the current system.
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Matched 1985/1987 Analyses
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An alternative approach is to investigate the special sample of matched students from Ceara in

1987. While this is not a representative sample, it was possible to trace the progress of 352 students

who were in the second grade in 1985. Of these 32 still were in the second grade and 209 were in

the fourth grade. They took the same second grade tests they had taken in 1985, and the means and

standard deviations from these students are shown in tabie 10.

We repeated the estimation of the effects of mandatory promotion by comparing repeaters to

those who were promoted. Tables 11 and 12 give the trahsition probabilities, calculated from those

promoted on-time. Figures 5 and 6 give the initial (1985) distributions of scores. Figures 7 and 8

give the 1987 distributions of scores estimated under different conditions. Again, while these




TABLE 8 ~ Estimates of the conditional probabilities -1983/1985

> 2

Previous H Follow=-up Achievement in Portuguese
Achievement in H Z-gcore
Portuguese | <= =2 between between between between >= 2
Z-score H -2 and -1 -1 and 0- 0 and 1 1 and 2
<= =2 !

' between -2 and -1] 0.25 0.50 0.25 0.00 0.00 0.00
between -1 and 0} 0.23 0.32 0.23 0.18 0.05 0.00
between O and 1 | 0.0S 0.48 0.23 0.17 0.07 0.00
between 1 and 2 | Q.01 0.12 0.38 0.35 0.13 0.01

> 2 i\ 0.00 0.01 0.18 0.57 0.21 0.03
TABLE 9 - Estimates of the conditional probabilities - 1983/198S5
Previous i Follow-up Achievement in Mathematics
Achievement in ! Z-gcore
Mathematics | <= =2 between between between between >= 2

Z-gcore ! -2 and -1 -1 and 0 0 and 1 1 and 2

<= =2 i
between -2 and -1} 0.06 0.44 0.42 0.04 0.04 0.00
between -1 and 0 | 0.03 0.32 0.38 0.16 0.11 0.00
between 0 and 1 | 0.00 0.09 0.39 0.37 0.15 0.01
between 1 and 2 | 0.00 Q.08 0.14 0.45 0.36 0.00




TABLE 10 - Means and Standard Deviation of the Portuguese and mathematics

achievement for the matched students and for the entire sample in second grade

(1985/1987)
Portuguese Mathematics
second grade _
Achievement in 1985 mean 59.6 49.2
s.d. 25.2 25.0
n ‘ 4321 4321
On-time promote
Achievement in 1985 mean 75.7 61.2
s.d. 15.0 21.6
n 209 209
Achievement in 1987 mean 89.3 77.2
s.d. 9.9 16.4
n 209 209
Repeat
Achievement in 1985 mean 50.0 A 46.3
s.d. 27.2 22.6
n 32 32
Achievement in 1987 mean 77.6 69.8
s.d. 22.2. 25.3




TABLE 11 - Estimates of the conditional probabilities - 1985/1987

Previous ' Follow-up Achievement in Portuguese
Achievement in ! ‘ Z-gcore
Portuguese i <= =2 between between between between >= 2
Z-score ! . =2 and -1 -1 and O 0 and 1 1 and 2
<+ -2 i 0.00 0.00 0.00 0.63 0.33 5.00
between -2 and -1} 0.00 0.03 0.00 0.39 0.58 0.00
between ~1 and 0 | 0.00 0.00 0.01 0.20 0.79 0.00
between 1 and 2 | 0.00 0.00 0.00 0.09 0.91 0.00
> 2 !
TABLE 12 - Estimates of the conditional probabilities ~ 1985/1987
Previous ! Follow-~up Achievement in Mathematics
Achievement in ! Z-score
Mathematics | <= =2 between between between between >= 2
Z-score ! -2 and -1 -1 and 0O 0 and 1 1 and 2
<= =2 i 0.00 0.00 0.46 0.38 0.15 0.00
between -2 and -1{ 0.00 0.00 0.02 0.45 0.48 0.05
between -1 and 0 | 0.00 0.02 0.04 0.23 0.65 0.06
between 1 and 2 | 0.00 0.00 0.08 0.1s 0.71 0.06
> 2 i 0.00 0.00 0.00 0.00 1.00 0.00




estimates are very crude, they suggest an intermediate strategy that employed some more rapid
- promotion policies might be in order. There is some loss in overall quality (i.e., the fourth grade
distribution is shifted to the left), but the rough estimates do not indicate an enormous shift.

All of these findings must, of course, be highly qualified. It is quite likely that promotion
involves other factors, observed by the teachers but not measured by the tests, which affect the
learning of students. Therefore, inferring that the repeaters could acquire the third and fourth grade
‘ material at the same rate as those promoted on time is undoubtedly an overstatement.

On the other hand, this evidence reinforces a conclusion of the more detailed previous
analyses. The dearth of information about the entire process of promotion, repetition, and dropping

out behavior makes informed decision making extremely difficult.
6. Conclusions

The one conclusion that we reach with some certainty is that investing in quality schooling is
a good investn;xent. The gains in system efficiency, by our estimates, more than compensate for the
costs of certain productive investments.

The level of information about the related issues of repetition, wastage, and achievement is,

nonetheless, disastrously low. There is no doubt that increased research directed at these issues

would pay enormous dividends to Brazil.
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The son of the worker in the school of the boss

What is the cost of a typical primary public school in Brazil?
How much would it cost to provide a school of good quality,
comparable to that of the elite private schools in the big cities?
How do costs and administrative procedures differ between these
two types of schools? |

Brazil lacks both traditions and models of quality education
for the poor. The great majority of public schools which cater to
the poor are clearly inadequate. Even when their intentions are
good, there are structural difficulties which make sustaining high
standards in the long-term very difficult. As a rule, the poor
receive low quality education (Fundacgio Carlos Chagas....), and that
makes it even more difficult for them to succeed in these schools.
The country badly needs to identify initiatives which, in one way or
another, could suggest ideas and models of good schools for poor
students.

In the Brazilian educational scenario one can find poor
schools for poor students, and rich schools for the rich. There are
virtually no good and rich schools for the children from lower SES
families. When they exist, they are exceptions to confirm the rule.
Examples include the experimental schools (Colégios de Aplicagao)
the model schools like the Colégio Pedro II, or an outstanding
principal or teacher here and there, who manage to make the
difference - in spite of the system.

This paper describes the costs of a set of schools very
peculiar and rare in Brazil. This is a group of schools for the
children of the workers from big enterprises or subcontractors
operating in some far- away regions of the country. We do not
assume that these schools are good, or that they make any






difference for these students. We also do not attempt to defend the
private school system, particularly because it would be hard to
define as private a school financed by a public enterprise. Rather
this paper attempts to examine these schools, how much they cost,
what they are, and whether they make any difference for the
children of the poor.

The set of schools analysed are all managed by the same
private educational institution. There is an explicit attempt to keep
the same standards of quality of the elite school they operate in a
major capital city. This is reflected by the general norms, criteria
for personnel selection, and staffing patterns. Each school,
however, is managed under contract with a different enterprise.
Each has specific costs, rules, and almost total local managerial
autonomy. This paper also analyses the only school owned and
directly operated by the institution in the capital city, which is
considered one of the best three, and which will serve as a
technical parameter for the comparisons.

The costs of these schools - henceforth called private - are
compared with those of the state and municipal public schools in
the same sites or towns where they are located. These are the
public schools where the children of the workers would go - if it
were not for the availability of these private schools. Since these
private schools offer a quality similar to that of the school in the
capital. it becomes possible to calculate the costs of offering a rich
school to poor students.

In another parallel study the authors examine the educational
characteristics and outcomes of these two types of schools and
attempt to perform some cost-effectiveness analysis.

Data and Methods

This is a semi-experimental study, which is methodologically
warranted when the examination of the average or typical cases
does not lead to an understanding of the phenomenon under
analysis. Throughout the country we looked for circumstances or






accidents which would reveal a reality normally denied by the
majority of the schools. This search led us to find some schools in
which the children of the workers went to the same school of those
of their bosses.

A previous study by one of the authors (Castro, 1976) showed
that the schools in the satellite cities around Brasilia used to offer
similar education to that available in the schools of the Plano Piloto

where bureaucrats live. This is a similar case of a decent school for
the poor.

In these types of studies, there is no way to talk about
representative sampling. On the contrary, the sample was based on
the opposite criterion, in order to reveal one aspect of the reality
which would be impossible to detect in the regular schools.

We selected 3 out of a possible 13 schools operated by the
educational institution, a major criterion being the availability of
other public schools in the area with which they could be
compared. With this restriction, and others which appeared in the
sazhpling process, we end up with the three schools finally chosen.

The public schools were selected on the basis of proximity to
the locale where most of the workers live. In other words, we tried
to select the schools where they would normally send their
children. In each case we selected one state and one municipal
school, ending up with 3 private and 6 public schools. We also
included the school in the major capital - to serve as a parameter of
a typical elite school.

More descriptive data on the teachers, schools, students,
and academic performance are presented elsewhere (Castro,
Guimaraes, Oliveira, Ribeiro, 1991). This paper discusses the costs
indicators and the organizational issues related to allocation and
management of resources.

Cost data were collected using a modified version of the
questionnaires of the ECIEL studies (ref.). The responses to the






phenomena of a more general nature. For example, one of the
schools éxamined received an entire library with over 20,000
volumes as a donation. Adding the value of these books to the costs
of the school would be a distortion.

" By the same token, very large or under-utilised schools
would be excessively expensive, and their costs would not
necessarily help explain differences in performance. On the other
hand, the costs of sophisticated pedagogic equipment have been
included, since they reflect the intention of providing a different
type of teaching environment. In the case of large samples, the law
of large numbers would cancel out these accidental factors, and
corrections would not be recommended. But this was not the
situation in our limited and differentiated sample.

What we did, in practice, was estimate the average area of the
schools (square meters per student), and we did it separately for
the public and the private schools. These averages were multiplied
by the average cost of construction (which does not vary
significantly in the two cases). Ten per cent of these costs were

~added to correspond to the capital costs, as described before.

Costs of land can also be distorted in many ways. There is no
reason to compute the total cost of a lot when a mayor decides to
build a school in a 20,000 square meter lot. To make it simple, we
increased the costs of construction by 30% to take care of land
costs.

Furniture and equipment are important inputs for the
operation of the schools. They were exhaustively listed, and their
costs estimated by one or more qualified persons, in each place.
Costing these components did not present major difficulties, and
they represent very little in the total costs.

" In principle we intended to include operational costs {water,
electricity, telephone,etc). Unfortunately it was impossible to
obtain such costs, and in one of the few cases in which the data
were available, they did not make any sense, and had to be






more than 50 questions of this questionnaire were obtained in the
field by one of the authors, and allowed her to map out all the
factors of education production and their related costs. There was
a built-in redundancy in the questionnaire, which allowed the same
question to be examined from different angles. The data on the
questionnaire were completed with interviews with the principals,
local authorities and in loco observation. In the case of some of the
private schools it was also possible to collect data directly from the
financial department of the sponsoring enterprise.

The purpose of the questionnaire was to determine the costs
of the inputs in the school, such as building and facilities,
equipment, pedagogic materials, as well as the costs of
maintenance, operations, personnel (teachers, technical and
administrative staff), and other costs associated with school
lunches, transportation and school uniform, the latter two typically
borne by the families.

Capital costs were analyzed in a peculiar way. The majority of
cost studies usually consider only recurrent costs, obtained in the
balance sheets or financial statements. It is obvious that the
schools have to pay their bills, and need this kind of information.
However, in a discussion about resource utilization, this is not
enough. It is essential to include the alternative uses of the
resources (opportunity costs) mobilized in the construction of
buildings or in the acquisition of equipment. To make a complex
discussion simple (Castro & Assis, ....), we used shadow-prices as
indicators of capital costs. This is the rental cost of similar
facilities, which was added to the operational costs. We also added
to the shadow price a capital cost of 10% a.a. (including
depreciation and maintenance).

Costs reflected in accounting documents are defined by
administrative and legal norms. In a cost study, definitions derive
from the purpose of the research. In this case, we wanted to
compare different schools, in order to understand why some
function better than others. or why some are more expensive. But
costs also reflect accidental factors which, if included, could hide






discarded. As it was observed in this and other similar studies.
these costs have very minimal impact on total costs (between 1 and
5%), and we decided to ignore them.

Personnel costs are the most important data in any study of
this kind. In this case, the data were sufficiently reliable.
Personnel costs were obtained from the pay-roll. Inflation was
dealt with by using the value of the official dollar in the 15th day of
the month of the pay-roll. Obviously the dollar is not a perfect
deflator and salary adjustments occur by quantum leaps. We had no
way to account for these two limitations. We also decided to
exclude indirect costs associated with personnel. In the case of
private firms - within which our private schools are included -
these social security and benefits can represent 50% and more of
the pay-roll. Even though such costs do not exist for the public
schools, there are still some social security benefits which are
covered by higher levels of administration. Thus, we decided to
exclude these costs in both systems.

The cost of instructional materials used by students was based
on the actual cost of the list prepared by the schools -
independently of the fact that they were either bought by the
students, provided by the schools or not bought at all. This
procedure overestimates the costs in the public schools. where
most students did not buy or did not have the books and materials
listed. In the private schools, the list is either bought by the school
- and deducted from the pay-roll, provided by the PTA or bought
directly by the students.

How schools and costs differ

As it is the case in most cost studies, we are primarily
interested in trends, orders or magnitude and comparisons. Given
the nature of the data, the limitations associated with data
gathering, and the corrections and adjustments made, the actual
absolute figures must be analysed with much caution. Relative
values are less risky and more instructive, since the biases tend to






cancel out each other. Other studies (Xavier,...), however, tend to
arrive at figures similar to the ones found in the present study.

Table I presents the annual student/cost ratio (US$). Direct
costs (column 1) include personnel and instructional materials.
Column 2 includes capital costs.

TABLE 1

Direct and Totals Cost (USS)

Direct Costs Total Costs
Public 102 136
Private 376 488

Figure I, below, illustrates the composition of these costs in
the two systems, broken down into three major categories of cost.

FIGURE I
Breakdown of major costs
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The data from Figure I illustrates a different pattern of
resource allocation between the two systems, which is analysed
below. As expected, personnel represents the majority of the
costs, 59.5% in the public schools, and 66.5% in the private. These
costs are relatively low when compared with other cost studies
which do not include capital costs of the expenditures borne by
students and their families.

If the private schools spend more on personnel than the
public ones, how is this money spent? In the public schools,
teachers represent 65% of the total personnel expenditures, and
72% of the total costs of the school (not including social costs).
These proportions are respectively 58% and 76% in the private
schools. This means that private schools spend more on
personnel, but they spend even more on non-teaching personnel.
These are the technical staff, which are practically non-existent in
the public schools, but which represent more than 18% of the pay-
roll of private schools (For details please refer to Annex 1,
Summary Cost data).

There is a striking difference in the size and allocation of
administrative costs. Private schools pay fairly high salaries to
their principals - usually 5 to 10 times that of the teachers in
these same schools. In the public system these salaries are
virtually indistinguishable. However, the majority of the
administrative costs of public schools - which represent 28% of
personnel costs - are related to cleaners, security guards, and
other non-qualified personnel. Their salaries, however, are very
similar to the low salaries of the teachers. It is timely to remark
that there is no correlation between the number of janitors and
the degree of school cleanliness or the quality of school
maintenance. In fact, the opposite was probably true.

Equipment expenditures refer to two cost categories: (i)
school equipment, i.e. desks for teachers and students; and (ii)
other materials, which include shelves, office furniture, audio-
visual equipment, and miscellanea, such as stoves, refrigerators






and fans. The differences between the two systems again are
striking. In the public schools, school equipment (i) represents
65% of these resources, and in at least two cases it was insufficient
or in very bad shape. The majority of the public schools in the
sample did not have any kind of material resources for
administrative or pedagogic support. All schools, however, had
stoves, an essential item for the school lunch program.

The private schools offered a variety and diversity of
materials, particularly those directly related to instruction. All
private schools had a library with at least S00 books - usually
much more - and a monthly record of 600 individual requests. No
public school had a library.

Expenditures on instructional materials represent a rather
modest sum, in both systems. In the case of the public school,
there are two complications. Two of the six schools provided lists
of materials (books and supplies). In these two cases, the costs of
the items on the list were computed, regardless of their
availability. In the public schools, the availability of textbooks
was attributed to donations by the FAE (Fundagdo de Assisténcia
ao Educando) in previous years. In no school in the sample,
books arrived in 1990, and in no schools were there books
available for every student in the third grade. By contrast, in the
private schools the books and materials are compuisory, and when
it is not bought by the parents (directly or through the school), it
is provided by the PTA.

Limited as they might be, these data suggest some trends
and differences among these 10 schools. Two clear-cut groups
emerge. On the one hand, four private schools, each operating
with large degrees of autonomy, are very similar in the way they
spend their resources. On the other hand, the public schools, state
and municipal ones, display an enormous variance in the way
they allocate their resources. Indeed, not only the salaries and
expenditures are different, but the variance in the patterns of
resource allocation within the public schools reveals an enormous
differentiation. In other words, in the public schools there are no






rules or patterns for resource allocation, personnel policies or
other expenditures with maintenance, books or instructional
materials.

. An apparent distortion exists in the capital costs, which
rep‘resent 37% in the public schools, and 20% in the private. In
the private systems, students have 3 times more space than in the
private one. Yet, since total personnel costs are lower in the
public system, construction costs represent a higher proportion.

At the same time, it must be noted that school equipment
represents a minimum fraction of total costs. Even the best
equipped school does not spend more than 1% of total costs on
equipment, and the worse school, less than half of one per cent.

We will come later to the implications of such a pattern of
expenditure.

Finally, it must be observed that the major difference
between these two systems is reflected in the expenditures on
teaching materials as a percentage of total costs: 3.5% in the
public, as opposed to 13.5% in the private. And one must be

cautious because the cost in the public schools is probably
overestimated.

[t is reasonable to assume that pedagogic equipment,
teachers and books make a difference in the quality of teaching,
and that the buildings have little or no influence. Yet, one
observes that the major differences between these two systems
reveal exactly the opposite trend, as far as public schools are
concerned: they have relatively high expenditures on buildings,
which make no difference, and almost nil expenditures on
instructional materials, which directly affect quality.

Good and bad expenditures

A further analysis of the data presented in the previous
section will concentrate on three differences between the two






systems: instructional materials, teacher salaries and
management.

Instructional materials. Figure II illustrates the striking
differences in the allocation of resources for instructional
materials: public schools, in average, spend 11 times less than
private schools. The difference between the extremes is 52 times
(lower, public and higher, private).

FIGURE 1II
Instructional Materials
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These results are important for a number of reasons. First,
the proportion 1:52 is virtually the same found by other authors.
(Farrell and Heyneman, 1990) between OECD and developing
countries. In other works, private schools in Brazil have a level of
expenditure compatible with that of OECD countries, and public
schools, with that of developing countries.

Second, total expenditures with instructional materials, and
textbooks in particular, represent a minimum percentage of total
costs, even in the public schools, where the over-estimated






average is US$ 6.50. In spite of the abundance of these materials
in the private schools, only in one case do they reach US$ 80. It
is appropriate to notice that the ECIEL studies in 1975 revealed
comparable results for Latin America, including Brazil. Yet, the
literature is very clear about the importance of instructional
materials, and even more so for students from lower SES
(Heyneman & Loxley, 1983; Lockheed and Verspoor, 1990).

Third, there is a clear difference on how these two systems
deal with the issue. In the private schools, books and materials
are compulsory, there is no schooling without them. They are a
problem to be dealt with by schools, the parents or the PTA. In
the public school, they are a problem of the federal government
(FAE). It is up to FAE to send or not to send the books, this is not
a problem of the school - or for the school. And even if they send
the books, this does not mean that the schools wants them, that
they are even used (Oliveira & Guimardes, 1985).

Available data reveals very neatly the under-investment in
books and instructional materials - and this is more difficult to
explain given the relatively low weight of this item on total costs.
This is probably one of the most cost-effective investment that
public schools systems could make.

Teacher salaries. It is not a new finding that teachers get
low salaries. It is also not new that public school teachers get even
less than their colleagues in the private sector. But our data
present some news.

Figure III shows the average salaries for a typical 20-
hours/week contract for a certified secondary school teacher
(escola normal or equivalent). In the standard elite private
school, teachers receive, in average, 2.6 times more than those in
the public schools.

This difference, however, tends to be significantly reduced
when corrected for effective teaching hours. Dividing the total
number of available teaching hours in a school (the total of hours






contracted and paid for) by the number of hours of operation
(shifts x number of classes) yields a proportion of 1.77 in the
public schools, and 1.28 in the private. This represents an actual

Figure III
Teacher Salaries
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cost of US$ 2.30 per effective hour in the public system, as
opposed to $4.90 in the private, a difference of 2.1 times. This
means that in the public schools the contractual arrangements
contribute to increase the level of inefficiency: teachers receive
salaries equivalent to 20 hours of work, but, in average, they
teach little more than 10 hours. [If this inefficiency were equally
shared, it could be interpreted as an indirect form of
remuneration. In other words, all teachers would be paid for 20
hours, but they would all teach less than that. However, in
practice’ this mechanism only reveals additional inequalities
within public schools: some teachers work the contracted hours,
while others teach much less, depending on the subject matter or
on the number of classes. Similar results were observed by Castro

and alia. in public schools in the state of Rio de Janeiro (Castro et
alia....).






This disparity is less accentuated among the primary school
teachers (grades 1-4), where there is one teacher for the whole
class. But this only reveals an even greater disparity between
these teachers and the ones teaching in grades 5-8, where
distortions concentrate, and salaries tend to be even higher. In
other words, in the public school system there seems to be an
enormous remuneration gap between those teachers who
effectively work as stated in their contract - and these are the
ones that receive less and work more - and the others who teach
in more advanced grades, work much less, and hence receive
much more per worked hour.

In addition, the hourly salary for the public schools has been
overestimated, given the fact that we assumed that all classes
would be operating during all shifts - which evidently is not the
case, particularly in the evening. As a result, the actual cost per
hour is even higher, and the cost differences with the private
systems, even narrower, representing less the double.

' A previous study by Castor (1988) attributes the widespread
existence of this problem to imperfections in the statuses
regulating teacher careers, work contracts and collective
bargaining. On the basis of a diagnostic undertaken by the State
Secretariat of Education in Parand, it became possible to
renegotiate rules of allocation of teachers to classes on the basis of
more objective criteria. Without salary losses, and with a slight
reduction in teaching staff, it became possible to enrol an
additional 260,000 new students in the public school system. The
study mentioned above not only confirms the existence of the
problem, the inefficiency of the work contracts and the inequities
in the allocation of benefits, but it also indicates the possibility of
an effective and equitable intervention by the public authorities.

Management. The idea of management itself reveals a
major gap between the two systems observed. In the private
sector, the salaries of principals are totally different from those of
teachers, revealing a preoccupation with management. More than
salaries, the functions of the principals in these two systems are






radically different, and reveal much more than the monetary
values of' their salaries.

In the public school there is virtually nothing to be
managed: books come (or do not come) from FAE, based on
criteria that change every year, or with each new Minister of
Education; teachers are hired by the state or the municipality,
and the principal has no say in these matters; the school has no
autonomy of any type. Moreover, the parents, particularly those
from lower SES, tend to have low expectations of their children
and the schools. Even when they have higher expectations, they

have no channels for expression, and little or no power over the
school.

Thus, without any internal or external pressure, and being
accountable to no one, the principal is left with the administration
of daily chores. Indeed, this confirms the findings of a previous of
a study by the World Bank (Armitage, ...) in which the author
reveals that in rural schools of Northeast Brazil where educational
perfofmance was close to zero, the bureaucracy and the
paperwork were actually in order. Our field observations confirm
that the principal in these public schools perceives himself as a
minor civil servant, similar to any other bureaucratic civil servant.
It is noticeable that they feel impotent in dealing with personnel
or educational matters. All principals refer to the inefficiency of
the personnel, but emphasize that there are no conditions to do
anything about it.

The most important managerial function would seem to
command the battalions of janitors jammed in the pay-roll of
these generally decrepit schools. Yet, not even this seems to be
the case. As previously mentioned, there is no relation between
the number of the these employees and the appearance of the
school, or its size. In one of the schools, the vice-principal said
that 'she is not even able to ensure that washrooms are properly
kept. In emergencies, one has to use the lavatory of a
neighbouring private home! '






In the private schools, by contrast, the principal is
accountable to the sponsoring firm, which, in turn, receives
pressure from the employees to provide a decent school. Such
pressure comes particularly from the more high qualified
workers, for whom a good school is part of their contractual
requirements. Besides, the director relies on a qualified technical
staff and manages the budget and staff as would any other
manager responsible for results. Instructional materials, as
previously mentioned, are a school problem, and are considered
an integral part of the basic inputs - not an uncertain gift from the
authorities in Brasilia.

In short, the previous analysis shows, on one side, a public
school in which the government acts as if it were offering
education, as if it were paying for services, while the teachers
feign that they teach, and the students make believe that they are
learning. This is not a judgement based on the merits - sometimes
overwhelming - of dedicated individuals. But, as a whole, it is an
overall system of make-belief, in a country in which reality is
more- brutal than fiction. Even though the educational systems
represent an enormous financial effort, it is insufficiently funded,
and the scarce resources are inefficiently spent. = Wrong decisions,
insufficiencies, inefficiencies and equivocal signalling are observed
in the policies and practices of educational financing, in both state
and municipal schools.

Conclusions

Even though our sample is not necessarily representative
and certainly limited, the main conclusions of the present study
both illustrate and reflect those of many other studies
(Edurural/WB; ECIEL; Xavier; Castro and Fletcher, 1985, among
others).

It is not possible to state, on the basis of this paper, whether
or not the costs of the private schools contribute to worthy
academic results. Nonetheless some conclusions and inferences
are possible. First, it would be possible for a public school to offer






the minimum essential conditions typical of a private school
(teacher salaries and instructional materials) with a relatively
limited additional financial effort. Independently of learning
gains, it cannot be denied that the quality of the inputs in the two
systems 1s incomparable - and not proportional to the costs. In
other words, the public resources wasted on non-essential
activities are extremely high, and probably unjustified. To put it
another way, the public school is what it is, and the teachers are
unfairly remunerated not necessarily because of a lack of
resources, but mostly due to resource misallocation.

It cannot be concluded from this cost analysis that the
private schools are good, or that they reach the desired or
expected results. But if the cost study leaves doubts about that,
one does not need to go too far to perceive some interesting
indicators about their merits. There is a public school on the
same street where the elite school is located. While the fee
paying private school rejects applicants, the tuition-free public
school has empty places. In one of the three private schools of the
sample, about 30% of students come from families of non-
employees, who decided to pay its costs, rather than to send their
children to the local schools. In these schools, the dismissal of an
employee creates a tremendous shock for the student who must
leave the school and has to return to the local public school. In one
of the schools visited, this is almost a daily occurrence, and the
panic is widely perceived. Good or bad, these schools tend to be
preferred by both those who can and those who cannot afford
their costs.

The present study highlights the margins of manoeuvre
which could be conquered through more effective and
equalitarian public policies. Three clear directions for action
seem to emerge.

The first one refers to school management. Education occurs
in schools. Schools need administrative and financial autonomy to
become efficient. Otherwise, the school will be perceived as a
typical bureaucracy - or a mere deposit of janitors and teachers -






a victim of patronage politics. Yet, the experience of the private
sector demonstrates that autonomy by itself is not enough. To be
effective, autonomy must be coupled with accountability. The
environment of public schools creates little or no pressure, and
this is even more critical when there are no public exams or other
external mechanisms of quality control or incentives for quality.
Without these ingredients, autonomy and decentralization can
only contribute to increase inequalities (McGinn, 1985; Oliveira,
1991). Quality control, examination systems and decentralized
management can only be efficient if they co-exist. What we saw
was a school system completely centralized on bureaucratic and
administrative matters, but totally free to offer education of any
imaginable (or unimaginable) quality.

It is never enough to insist on the importance of educational
materials. In Brazil, the Ministry of Education has proven its
capacity to operate a rather complex system of school lunches
(Castro & Fletcher, 1985). Yet, it has never been able to provide
schools with basic instructional materials, such as blackboards,
chalk, textbooks, and other instructional materials which cost
much less and which are much simpler to deliver. By centralizing
the problem, the central government waved local authorities from
any responsibility over these matters - and yet, it failed to
provide the solution. Nonetheless, books and instructional
materials - which seldom represent more than 5% of educational
expenditures in OECD countries - may have a substantial impact
on education quality. This is an area for simple and relatively
cheap solutions, but that it has not yet received adequate
attention from government. In other words, the government
demonstrates its capacity to administer a complex operation such
as the school lunch program, but at the same time demonstrates
its incapacity to deal with the issues of instructional materials.

Finally, teacher remuneration policies need to be scrutinized.
Our data reinforces the thesis that educational resources are
indeed insufficient. Education is costly, and quality education,
even costlier.  Additional costs of quality, however, are well
justified, and could be obtained through better resource allocation,






before new resources are pumped in. Public schools, in general,
display a typical pattern of under-financing, in which a threshold
has yet to be obtained, before quality education can be delivered.
As it is, the present system generates enormous inefficiencies.
reflected in the low teacher salaries, the low levels of performance
and the high attrition rates of students. Two alternatives exist to
cope with the problem of teacher remuneration: the creation of
attractive careers, or the adoption of market criteria. Or a
combination of both. In either case, more resources would be
needed for a lasting solution.

However, our data reveals that, to a great extent, resources
which would be sufficient to double teacher salaries already exist
- thus roughly enough to equating the salaries of public teachers
with those presently paid by the elite, private schools. A
competent management of the educational sector could greatly
contribute to reduce the rates of repetition, thus reducing the
demand for new school places and correcting student flows. Some
states have already started revising the criteria for staffing
schools, thus unfreezing additional resources and making the
teaching careers more efficient and equitable.  Administrative
costs at the state and municipal secretariats sometimes represent
up to 25% of total education budgets - and these could be
significantly reduced without damage to the schools (Xavier, ....).
Even in a state like Sdo Paulo, the present level of administrative
expenditures (about 7%) could be reduced without any
pedagogical harm. Finally there are also pockets of inefficiency
within the schools themselves: 15 to 20% of resources for
personnel are spent on activities which are either unnecessary or
totally irrelevant for educational quality. Savings in these various
categories could generate resources sufficient to double the salary
of teachers.

As stated in the introduction of this paper, it was not our
purpose to boast the virtues of. private schools. In fact, we do not
even know if the schools in our sample could indeed be
considered as private. Rather, our analysis attempted to






illustrate what it is possible to do with other management
practices 'and with other ideas.

Implications for public policies
i

The analysis of the cost patterns of the public education
system reveals a fundamental problem of institutional design: the
logic of the system, as a whole, precludes schools from performing
adequately. Schools are under-financed; there are neither ‘the
resources nor the autonomy for local management; there is no
quality control; there is no pressure for quality; the millions spent
on the structures of administration and technical staff in the
central bureaucracies do not reach the schools in any visible way.
There are tremendous inequalities in the allocation and use of
resources. All these factors illustrate the lack of an appropriate
institutional model.

What would be the characteristics of an appropriate model?
It is at this point that the analysis of the private school system
would help. What makes a good school? Based on the evidence
presented above, here is an outline:

» schools as the center of decisions. Resources and power are
allocated at the school level. The principal is responsible - and
accountable - for what occurs and for what fails to occur. All
aspects of the school are under local responsibility - including the
provision of instructional materials;

+ salaries are defined by the market - i.e., salaries which are
effectively paid are those necessary to attract manpower with the
characteristics desired by the school;

» resources are efficiently allocated. This includes the resources
for technical staff within the school;






+ mechanisms of control and evaluation. The principal is
evaluated by the sponsors - and is under both constant direct and
indirect pressure of the parents.

The public school system examined shows exactly the
opposite characteristics - and its results are also known. The
challenge consists of defining a new institutional logic that would
contribute to the reversal of this situation. If the behavior of the
private schools studied above could serve as a source of
inspiration, here are some suggestions for thinking about an
effective model for public schools:

» to define a minimum and realistic level of per capita resources,
to be allocated to the schools. There are strong indications,
including those based on the costs of the private schools studied
above, that an initial allocation of U$ 300 per capita would be a
reasonable starting point. This roughly represents double what is
presently allocated in public school systems such as those studied
here. Such resources would be enough to pay salaries comparable
to those presently received by the private sector - if other
inefficiencies were simultaneously abolished. Even if this level is
not the ideal, it could represent a good start.

Doubling resources alone would be neither sufficient nor
efficient for three major reasons:

(1) present patterns of allocation of resources would need to be
modified; otherwise new resources would be simply misallocated;

(2) changing present resource allocation mechanisms can
significantly improve the efficiency of schools, particularly by
diminishing rates of repetition, now draining about 30% or more
of the existing resources. The elimination of this bottle-neck
would generate additional resources, thus diminishing the
pressure for new investments on new buildings;

(3) new resources could only be efficiently used if coupled with
other institutional changes, such as:






+ increasing the autonomy of the schools to manage their
resources, including human resources, in more efficient ways;

o developing attractive teaching careers based on market or
market-like criteria and rules; moreover, such a system would
need to create incentives and balance individual career security
with local authority and management discretion;

+ creating public mechanisms of school evaluation. This is
particularly critical for the public schools, where parents of lower
SES usually have no conditions to pressure the school to improve
its quality;

 reducing the costs of central administration, and redirecting
technical staff and resources directly to the schools.

The problem is systemic and one of logic: additional
resources without major institutional changes do not alter the
existing logic, and may lead to inefficient results. The origins of
the present situation and the failure to address it correctly
suggest that these considerations have to be considered against a
broader, political framework. The idea of public goods has been
lost - if it ever existed. The present public school system is only
public in its name - and it carries a very negative connotation.

Economic authorities, nonetheless, can no longer ignore the
fact that the underinvestment in education and the misallocation
of resources cannot be justified on the grounds that the system is
public: there is nothing inherent to the public sector which would
prevent it from adopting more efficient management practices.
This does not mean that the adoption of such measures would
settle all education matters once and for all. But it means that it is
only by adopting a logic which allows for an effective and
equitable operation of the school system that the government will
be able to create the conditions for the public school system to
start operating de facto.






Resumo dez Escolas

Phagoras % Pliagosas % Phagoras % Phagoras % Estadual % Icipal % Icipal % Estadual %  Estadual % Municipal %
B.Horlzonte Teoliltandla Niquelandla Tucurui Yeolilandia Teotllandia Teofllandla Niquelandia Tucurul Tucusul

nimero de alunce 3707.00 532,00 554,00 2398.00 $12.00 826.00 846,00 12586,00 1775.00 902,00
CUSTOS CAPITAL .

custo prédio 398021400 572644,00 586325,00 2581207.00 165324,00 267361.00 273190.00 406208,00 569918.00 291255,00

cuslo equipamento  62385,00 0,003  20811.00 0,01 21828,00 0,01 82593,00 0,01  7192,00 0,01 10926.00 0,01 762400 0,008  12350,00 O 13450,00 0,01  9605,00

manutengdo 1958,00 648,00 540,00

10% prédeoquipam  405258,90 59345,50 61815,30 286380.00 17261,60 27828.70 28081,40 41856.70 58336,80 30086,00

total serv. caphial  405269,90 61301,50 61815,30 266380.00 17699.60 27828.70 2808140 41856,70 586876.80 30086,00

totalatuno 109,32 0,19 115,23 0,18 111,58 0.19 111,08 0,24 34.96 0,29 33,61 0,17 33,19 0.24 32,27 0,18 33.17 0,37 31.35 0,32
MAO DE OBRA

docente 77605,00 10854,00 8598.00 34524,00 2670,00 7183,00 4000,00 10838,00 4892,00 3024,00

técnkco 13823.00 5659,00 2811.00 8362,00 263,00 3247,00 951,00

adminlstraiivo 2642600 3643,00 7048.00 10789,00 811.00 4010,00 2172.00 2987,00 2724.00 1046.,00

total ano 1415448,00 243072,00 221460,00 644100,00 42972,00 134316,00 77220.00 206064,00 81382,00 60252,00

votal /aluno 381.83  0.68 456,90 0,70 399,75 0,69 260,60 0,58 83,83 0,70 162,22 0,82 91.28 0.66 163,80 0,77 51,48 0,58 66,80 0,64
GASTOS DIRETOS ALUNO

mat. diddiico/ana 73.00 83,00 67.00 80,00 1.60 1,60 12.00 15.00 4,70 3,00

outros 6.00 1.30 2.00 1.00

total 73.00 0,13 83,00 0,13 67.00 86.00 0,18 1.60 0,01 1.60 0,01 14,30 0.10 17,00 0,08 4.70 0,06 4,00 0,04
TOTALCUSTOSDIRETC 381,83 456,80 399,75 268,60 82,93 162,22 91,28 163,80 51,49 66.80
TOTALCUSTOSESCOL 481,15 572,13 511,33 370,68 118,89 195,83 124,47 197,08 84,66 100,15
(~DIRETOSCAPITAL)
TOTAL CUSTOS SOCIA 564.15 100 655,13 100 578,33 100 465,68 100 120,48 100 197,43 100 130,77 214,08 100 89.36 100 104,15 100
(=DIR+CAP+ALUN)
Docentes / Pessaal 0.86 0.54 0.47 0.64 0.75 0.04 0.82 0.64 0.64 0.60
Admin. / Pessoal 0.12 0.28 0,15 0.16 0.00 0,00 0,04 0.19 0,00 0.19
Técnico / Pessoal 0,22 0,18 0,38 0.20 0.25 0.26 0.34 0.17 0.36 0.21

Page &3






. IPEA PNUD
Instituto de Pesquisa Banco Mundiat Programa das Nagoes
Econémica Aplicada Unidas para o Desenvolvimento -

SEMINARIO SOBRE
EDUCACAO, CRESCIMENTO E
DESIGUALDADE NO BRASIL

SEMINAR ON EDUCATION, GROWTH AND
INEQUALITY IN BRAZIL

Rio de Janeiro, Brasil
24 a 27 de Marco de 1991

DO THE RETURNS TO SCHOOLING VARY
ACROSS INDUSTRIES? EVIDENCE FROM SAO
PAULO, BRAZIL MANUFACTURING

Donald Robbins
Mari Minowa

documento 12






February, 1991

Donald Robbins
Harvard Institute For International Development

and

Mari Minowa
Cornell University






Introduction

This paper examines evidence on variation in the earnings functions across industries for 1977 in Sao
Paulo, Brazil. We focus on whether the gross returns to schooling vary across industries, and explore the
structure of this variation. Building upon other work done for Brazl showing large, statistically significant
interindustry wage differentials that are correlated to wage differentials in the United States(see Robbins 1989a),
we enquire whether high-wage industries exhibit higher gross returns to schooling. Lastly, we examine whether
gross returns to schooling vary systematically with industry characteristics. This work provides a potential linkage
from the distribution of firms of different types, to the dispersion in the gross returns to schooling, to the
distribution of income.

Research on the returns to schooling often incorporates implicit, but debatable, assumptions regarding
the relatlionship between the structure of wages - by which we mean the pattern of the variation in earnings
functions’ parameters across firms - and the characteristics of firms in which workers are employed. Economists
beliefs about these assumptions have changed through time. Before the nineteen sixties, economists such as
Schlichter (1950), Reynolds (1951), Lester (1948) and Lewis (1956) believed that firm characteristics affected the
structure of e;xmings. During the 1960s,in the aftermath of work by Gary Becker (1964) and again in 1974 with
the work of Jacob Mincer, long-run labor supply became the principle focus of empirical labor market research,
while firms were regarded as price-takers and demand-side (firm and industry) characteristics were largely
ignored. Thus, economists typically assumed that the equilibrium wage structure is constant across firms. More
recently, theory and evidence has increasingly emphasized the potential variation of earnings functions across
firms ( Lazear 1979, Yellen 1984, Stiglitz 1986, Katz and Summers 1989). However, despite a growing belief in
the importance of variation in earnings functions across firms, little attention has been directed to the possibility
that gross returns to schooling vary over firms. The possibility that earnings functions and the gross returns to
schooling vary over firms merits clc.)ser examination.

There are two major classes of theories leading to varying earnings functions across firms. The first class
consists of competitive theories and includes models of specific human capital (Becker 1964, Hashimoto 1981,

Carmichael 1983), and principal-agent models of incentive schemes (Lazear 1979). These theories describe how
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some firms may ﬁnd.it profit maximizing to pay rising wages which start below the competitive rate, then rise
with seniority to eventually exceed the competitive wage. Firms would adopt these strategies in the absence of
credible contracts to lower turnover or increase effort. These wage schedules are market-clearing, since they
lead to constant average wages across firms. The second class consists of non-competitive theories, such as
Efficiency Wages, rent-sharing, Insider-Outsider theories, [Yellen 1984, Stiglitz 1986, Katz and Summers 1989).
In these non-competitive theories some firms find it profit maximizing to pay higher wages than the market
clearing wage. Wages in excess.of workers’ opportunity costs are paid for varied reasons; these reasons include
reducing shirking or turnover and raising the quality of the applicant pool. Matching theories <as introduced
By Roy (1951) and more recently discussed by Heckman and Sedlacek (1990) offer a third approach. In this
paper, we shall concentrate upon the first two broad classes of theories: competitive and non-competitive
theories.

Empirical research on non-competitive theories has principaily focused on testing for the existence of
wage differentials across firms. These models have been empirically specified as simple modifications of the
traditional semi-log specification. The modification is simply to let the intercept term vary across firms. In this
specification, the coefficients on worker characteristics are modeled as constant over firms or industries.
However, it is possible that estimated wage differentials arise from varying returns to human capital variables,
such as schooling, rather than exclusively from shifts in the intercept terms of the log-wage earnings functions.
To our knowiedge, the possibility that variation in the gross returns to schooling might contribute to the observed
differentials has not been studied.

This paper uses a large cross-sectional data set of workers in private, Sio Paulo manufacturing firms
to empiricaily explore whether earnings functions vary across industries. We explore variation at the industry
léVBL to keep sample sizes large and sampling error in estimated parameters small. Analysis at the industry level
also relates directly to the aforementioned work on Brazilian interindustry wage differentials. ' We focus upon
whether there is statistically and economically significant variation in the gross returns to schooling across
industries, and whether there is structure to that variation. Specifically, we examine whether gross returns to

schooling vary consistently with interindustry wage differentials, and in relation to industry characteristics.
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The rest of the paper is organized as follows. In section I, we examine the specification of the earnings
function. We argue that non-competitive theories of variable earnings functions across firms may be mis-
specified by the simple semi-log earnings function with variable intercepts. Moreover, we conclude that non-
competitive theories suggest that the gross returns to schooling may vary across firms and wage differentials may
arise principally from this variaiion, rather than simply through the variation in shift coefficients. These
considerations lead to our use of a flexible specification, where earnings functions may freely vary over firms.

Section IT presents the data and key results. We first examine the evidence for variation in earnings
functions across industries. Where log wages are specified as a function of schooliné alone, or schooling and
schooling-squared, we find considerable variation in estimated parameters, with homogeneity of earnings
functions very strongly rejected for both the conventional F-test and for the more rigorous Swamy test. Second,
we examine variation in estimated gross returns to schooling across industries, finding this variation to be large.
Third, we examine the structure of variation in earnings functions over industries. The evidence supports the
hypothesis that interindustry wage differentials arise from variation in gross returns to schooling, rather than from
intercept shifts. Evidence also suggests that firms have seniority wage structures which are largely orthogonal
to interindustry wage differentials and, by themselves, are market clearing. Finally, there is weak support that
seniority wage structures may sometimes partly solve the agency problem in eliciting effort, allowing ﬁrms. to
avoid wage premia. Fourthly, we briefly examine the relationship between gross returns to schooling and industry

characteristics. We find that highly muitinational industries pay higher returns to schooling, while concentrated

industries pay lower returns to schooling,

Section III summarizes and discusses the findings.

L. Variation in Earnings Functions and Gross Returns to Schooling Across Firms

In thev; 1970’s it became common to estimate a hedonic wage equation where the log of an individual
worker’s wage is a linear function of observed personal characteristics (see Becker 1964, Mincer 1974):
(1) . InW, = a + PC8 + e,

The parameters of this equation are regarded as varying over time and space, but constant across firms in one
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- place and moment(see Griliches 1977). This constancy of the parameters across firms reflected the focus on
long-run labor supply and the belief that firms were price-takers. Thus, in this formulation, the vector or

parameters, 8, is constant over firms.

As discussed above, however, some competitive theories of wage determination - including the specific
human capital model - and non-competitive theories lead to specifications where the parameters of earnings
functions vary across firms, in on;e place and time. The competitive models lead to an alternative to specification
(2) where returns to time in the firm, tenure, vary over firms. At the same time, the average wage over a
worker’s spell in the firm is cox;stam across firms. This leads to firm-varying returns to tenure and a

corresponding constraint on the intercept:

) InW; = a, + Bg:S, + Br, Ty + 25 + v,

where we have broken the vector PC of (1) into schooling, S, tenure, T, and other personal characteristics, Z.
The parameters Sy, and a, in (3) will vary over firms; also, they will negatively covary to maintain a constant
average wage over the worker’s spell, ceteris paribus. Thus, while the specification (2) conveys a break in Fhe
strict link between marginal productivity and the spot wage, it retains constancy of the schooling parameter, f.

More recently, non-competitive models have also led to firm-varying specifications of the earnings
function. These theoretical models of non-competitive labor market are typically formulated in terms of
homogeneous workers, and aim to show that wage levels may differ across firms. It seems intuitive, therefore,
that empirical testing of non-competitive theories commonly have adopted a simple modification of equation (1)

that changes the intercept from being constant over firms to being a firm-specific shift effect:

3) laW, = (a+6) + PC’B + e,
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Here a is the intercept for competitive firms and (a« + §), §,>0, is the intercept for non-competitive firms.

In many respects the specification in (3) is a logical generalization of
the theory of non-competitive wage determination, formulated in terms of homogeneous workers, to the
empirical world of heterogeneous workers. To see this, note that perhaps the simplest model of worker
heterogeneity uses the Becker-Mincer concept of human capital. Here workers posses an underlying
homogeneous human capital, HC (see Willis 1986) for discussion of homogeneous versus heterogeneous human
-capital). In equilibrium one price is paid for this h@m capital, ~so that in cquz}tion (4) the wage is the rental
price of human capital, A, times the level of human capital. In equation (5) we model a production function of

human capital that is exponential in inputs, X. Equations (4) and (5) combining to give us equation (6):

49 W =  A-HC
() HC = e,
or 6 W = A-ef

Where ’A’ = exp(a). By adding an exponential stochastic term and taking logs, (6) leads to equation (1), above.

Since non-competitive theories of wage determination are really theories of firm heterogeneity, where
competitive firms coexist with non-competitive firms, their empirical specifications try to model a diversity of
firms: both competitive and non-competitive. For example, in the shirking model of Efficiency Wages, firms
differ in their technology, and therefore in their monitoring costs and the level of wages they must pay to induce
worker effort. To specify a labor market with a both non-competitive and competitive firms, leading to equation
(3), equation (6) can be modified so the rental price of human capital varies over firms. Competitive firms pay
the competitive rental costs of human capital, Amexp(a), v_vhile others pay a higher rate, A,=exp(a + §).

Taking logs leads to the specification typically used to study non-competitive wage determination, equation (3).
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Equation (3) appears to satisfies a basic property we would expect of non-competitive firms: that the
wage premia paid by a non-competitive firm would be proportional to the worker’s opportunity costs. To achieve
this, while the coefficients on the vector of personal characteristics is constant in (3), the shifting intercept implies

changing derivatives of the level of the wage with respect to individual personal characteristic variables, across

firms.

Thus, specification (3) seems to be a logical extension of the theoretic models formulated in terms of
homogeneous workers, and appears to maintain proportionality between the wage premia and workers’
opportunity costs. However, it may ﬁot be the best specification: First, it is not the only way for wage premia
to be proportional to workers’ opportunity costs. An alternative would be to allow the slope coefficients to vary.
Second, despite appearances, equation (3) may imply that wage premia are not proportional to workers’
opportunity costs. This inconsistency with non-competitive theory anses because the vector of worker
characteristics, PC, in (3) may include general and specific human capital, while workers’ opportunity costs are
proportional only to general human capital. Non-competitive firms pay wage premia according to workers’
opportunity ¢osts. But specification (3) erroneously implies that wage premia increase in equal proportion to

both general and specific human capital.

A useful alternative specification reflecting this asymmetry between specific human capital and general

human capital for the non-competitive models might be to allow slope coefficients on the PC variables to vary

over firms:
(M oW = a + gHC/ B, + sHC-v + ¢,
where gHC represents general human capital and sHC represents specific human capital. The specification in

(7) reflects the idea that a non-competitive firm would pay premia in proportion to the general human capital

of the workers in the firm. A more realistic empirical specification allowing for seniority wage profiles may
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" require variation in the parameters of the specific human capital variables, as well. Seniority proﬁleg associated
with specific human capital are potentially compatible with non-competitive wage premia. The non-competitive
firm would ﬁrst set a schedule of wages, setting wages as mark-ups over the opportunity cots of individual
workers. Then, from this schedule of wages marked-up over the opportunity costs of workers, the firm could
vary the wages of workers with the same level of general human capital according to their seniority. As we
discussed above, specific human capital theory suggests that seniority wage profiles vary across firms, that these
profiles tend to be positively sloped, and that the intercept decreases as the slope rises to keep a given worker’s
average expected wage within the firm unchanged. On average over a worker’s completed spell, the worker
would simply receive the non-competitive mark-up.

To accommodate non-competitive models and seniority wage profiles, we broaden equation (7), allowing

all parameters to vary across firms. This is a hybrid specification of (2) and (7):
(8) oW = a, + gHC"B; + sHC,-v, + e,

Note that, here, non-competitive high-wage firms would pay higher gross returns to general human capital.

Equation (8) allows seniority profiles to vary separately from the wage premia of non-competitive firms.

Structure of Earnings Functions Variation

Tﬁe foregoing discussion suggests that returns to gemeral human capital may vary across
firms(industries), and that they will positively covary with firm(industry) level predicted wages. Thus, uniike
standard specifications of inter-firm wage differentials, the non-competitive wage differentials will arise from
changing gross returns to general human capital. Since the clearest measure of general human capital is
schooling, this suggests a positive correlation between gross returns to schooling and the wage level for identical
workers. To the extent that experience also reflects general human capital, gross returns to experience would
also positively covary with the wage level for identical workers. However, since experience is generally proxied

by age - schooling - 6, the experience variable may capture other effects than general human capital.
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Our focus is the variation and pattern of gross returns to schooling over firms, but»somc remarks on
seniority profiles are useful. "It is not clear what relationship we should expect between high-wage non-
competitive firms and seniority wage profiles. On the other hand, while Akerlof and Katz (1986) have shown
that seniority wage profiles of the sort discussed by Lazear (1979) cannot compietely substitute for up-front bonds
to clear the market, these profiles can partially substitute for such bonds. Hence, these seniority profiles can
lower the wage premium needed to induce effort. And, to the extent that observed seniority wage profiles are
partial solutions to the principal-agency effort elicitation problem, we might expect seniority profiles to be steeper
in low-wage firms. Since in practice we proxy specific human capital by tenure, we might expect that the gross
returns to tenure will negatively covary with the wage premium.

Below we summarize the expected wage structure. Predicted wages, W, are the wages for identical
workers in a given firm, and correlations of estimated parameters with predicted wages give us information about
the patterns of wage structure leading to wage premia. First, we expect a positive covariance between the
derivative of log(wage) with respect to schooling and the predicted log wage, and a weak positive covariance
between the derivgtive of log(wage) with respect to experience and the predicted log wage:

p(3lnW/3S,laW) > 0

£(3lnW/3X,InW) = 0
Another way to think of thesc' relations is that the inter-firm wage differentials arise largely from returns to
schooling that vary across firms, rather than from vertical shifts of the earnings function. Second, seniority
profiles may negatively covary with predicted wages:

p(3InW/3T,InW) < 0.



IL. Data and Empirical Resuits

The data used to estimate earnings fun'ctions is a sample of workers in private manufacturing firms in
greater Sdo Paulo, from the 1977 RAIS (Relagio Anual de Informagdes Sociais), a firm-reported census of
workers in formal sector firms. Firms with more than 50 workers were selected and workers were randomly
sampled from within these firms. We obtained 77,691 observations in the final sample of male workers. Means
and standard deviations for workers across all industries of key variables are reported in Appendix B. The mean
sample size for individual industries was 3884, Except for the leather industry, the industry with the fewest
observations was furniture and had 639 workers, while the industry with the most observations was construction,

with 28,631 workers. The leather industry had only 158 workers, and was dropped from most of analysis.

Equation (8) in Section I specifies the earnings function as varying freely across firms. We estimated
equation (8) at the two-digit industry level, rather than the firm level for comparability with interindustry wage
differentials results and to minimize sampling error in the parameter estimates. The following variables were
included as regressors in all estimated earnings functions, where the dependant variable was log(wages):

K S: years of schooling
SSQ:  years of schooling squared [This term was used only in the specification of quadratic
schooling.] |
X: years of experience, proxied by Age - schooling - 6
XSQ: years of experience squared '
T: years of tenure in the firm
TSQ: years of tenure squared
T*S: the interaction term between tenure and schooling
X*S: the interaction term between experience and schooling
T*X: the interaction term between tenure and experience
NODEPS: number of dependents

DMIGI1: equals 1 if a recent migrant in two stages, 0 otherwise
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DMIG2: equals 1 if worker is a recent migrant in one stage, 0 otherwise

DMIG3: equals 1 if worker is a non-recent migrant, 0 otherwise

IMIG: equals 1 if worker is an immigrant, 0 otherwise

DCIVILL: equais 1 if married, O otherwise

LOGNOCU: log of the number of jobs in the firm in Greater Sao Paulo

LOGNOBR: log of the number of jobs in the firm throughout Brazil
Here we focus upon gross remfns to three variables: years of schooling, S, years of experience, X, and years of
tenure in the firm, T.

A preliminary examination of estimated earnings functions that were segmented by years of schooling
suggested that estimating the earnings functions with schooling squared was superior to the specification of
log(wages) as linear function of schooling. The results of the wage equations that were quadratic in schooling
closely correspond to the results from the segmented regressions that were linear in schooling. Appendix C
presents the segmented rcgr;:ssions and Appendix D presents the industry level regressions that are linear in
schooling, Below we present selected resuits from the "linear in schooling” specification, focusing on the results
from the "quadx:atic in schooling” specification. First we discuss the evidence on the heterogeneity of the earnings

functions and then turn to the structure of the earnings functions.

Heterogeneity of the Wage Equation

There is large variation in the estimated coefficients across industries for most variables. Estimated
parameters for key variables in the industry level earnings functions with linear schooling are presented in
Appendix D. We can see this dispersion in Figure 1, where the estimated coefficients on the schooling variable
are plotted against their t-statistics. Note the high t-statistics and that higher t-statistics do not lead to
convergence in the estimated parameters. Table I1.1 reports the corresponding estimated derivatives of log wz;gc
with respect to schooling, all statistically significant. The mean of the estimated derivatives is .172, and the
standard deviation is .025. The smallest gross returns to schooling, .11, is for the tobacco industry, while the

largest, 219 is for the pharmaceutical industry. Thus, gross estimated returns to schooling vary nearly one



1

hundred percent from the smallest to largest estimated derivative. Eliminating the tobacco industry, the largest
estimated derivative is still fifty percent larger than the smallest derivative. The wide spread in estimated gross
returns to schooling is seen in Figure 2, where the cstimate& derivatives are plotted by industry.

The F statistic for differences in earnings functions across industries is 13, strongly rejecting the null
hypothesis of homogeneity according to the standard F test. For large sample sizes, however, Leamer (1978)
argues that the conventional critical values for the F test are too low, and should grow with the sample size. We
calculated Leamer’s Bayesian crmcal value of the F test. The resulting value is a little over 11, still rejecting the
null hypothesi_s of homogeneity. Later, in the specification that is quadratic in schooling, we will also present
results for an alternative test of homogeneity.

Turning to the results for the specification of the earnings function with quadratic schooling, panel A
of Table II.2 presents the averages and observed dispersions of the estimated coefficients for key variables and
their interactions. The ratio of the standard deviation to the mean for the estimated parameters varies from
roughly 25 to 2. This ratio is highest for the coeffidents on schooling, the interaction between tenure and
schooling, and the interaction between tenure and experience. For comparison we also list, in panel B, similar
statistics for four other variables - which are not regression coefficients.

Table 1.3 presents estimated gross returns to schooling, tenure and experience - the derivatives of the
estimated log wage equation with respect to schooling, tenure and experience - with their means and standard
deviations of these estimates at the bottom. The dispersion in estimated gross returns is large. For ail three
variables the ratio of largest to smailest deﬁvadve is roughly four. Another measure of dispersion is the ratio
of the standard deviations to the average estimates. This ratio is roughly one third for all three estimated
dcrivaﬁves . In Figure 3, which plots the estimated derivatives of log wage with respect to schooling by industry,
this considerable dispersion is apparent. In panel C of Table II.2 we sec that while the mean and standard
deviation of the observed log wage are 7.67 and 0.38 respectively, the corresponding x"alues for the estimated log
wage evaluated at the mean worker characteristics are 7.64 and 0.21. Thus, roughly fifty-five percent of the
variation in the log wage across industries may be attributed to variation in the coefficients of wage equation,

rather than the variation in mean worker characteristics.
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The F statistic for the test of homogeneity of carnings functions across industries equals 13.2.  As in
the linear specification in schooling, the null-hypothesis of homogeneity is strongly rejected, using the
conventional critical value as well as Leamer’s Bayesian critical value.

The Swamy test is an alternative, more stringent test of homogeneity, related to the Empiricél Bayes
techniques in that it reflects the notion that individual industry estimates may not be drawn from truly
independent populations. (Swamy 1970, 1971) This statistic essentially compares weighted estimates of the
industry earnings functions parameters to their overall mean. The weighted parameter estimates are standard-
error weighted averages between the group mean and the unconstrained industry level estimates, resulting in a
“shrinkage” of industry parameter estimates to the overall mean that increases with the sampling error of the
particular industry parameter estimates. This shrinkage necessarily leads to less disperse estimates. The Swamy
test of homogeneity asks whether these less disperse parameter estimates are indeed different from their overall
mean. The Swamy statistic for our data is highly statistically significant’, thus strongly rejecting the null
hypothesis of homogeneity of the earnings functions.

In conclusion, we find that earnings functions differ over industries. This variation differs from the
common spedémtion used in estimating interindustry wage differentials, where only the intercept term in the
log wage earnings functions varies over industries. Instead, there is wide dispersion of the estimated slope

coefficients across industries. In particular, the dispersion in gross returns to schooling appear to be economically

quite large and statistically significant.

The Structure of Variation in Earnings Functions

Having found that earnings functions differ across industries, including wide variation in estimated slope
coefficients, now we examine whether there is consistent structure to this variation. In particular we ask whether
wage differentials across industries arise from systematic changes in s;lope coefficients or, as in the interindustry
wage differential literature, simply from shifts in the intercept of the log wage earnings functions. We find that |
the interindustry wage &ﬁercndals arise largely from differing gross returns to schooling. The principal variables

in the estimated earnings functions explaining log wages are schooling, experience, and tenure. Of these
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variables, only the derivative of log wage with respect to schooling is positively correlated with the predicted

wage. This correlation. is .49, and is reported in the first column in row one of Table I.4. Continuing to
columns two and three of that table, we see that variation in the gross returns to experience or to tenure are not
associated with wage premia: on the contrary, the derivative of log wage with respect to tenure is strongly
negative, at (-.46), and with respect to experience is roughly zero, at (-.04). Finally, in contrast with the common
specification of the non-competitive interindustry wage differentials where differentials arise from shifts in the
intercept, the correlation of the predicted wage with the intercept is negative and large, equalling (-.42).

These results correspond to the predictions of Section I, where we argued that the common specification
of non-competitive theories - with constant siope coefficients across firms and differing intercepts - was likely
to be incorrect. High-wage firms would pay wage premia proportional to only general human capital of workers.
Since years of schooling strongly reflects general human capital, the correlation between the gross returns to
schooling and the predicted log wage should be positive. And since measured experience is more questionable
measure of general human capital, the correlation between gross returns to experience and the predicted log
wage ought to be roughly zero.

bFurther, the seniority profile generally will not correspond to general human capital. Rather, seniority
profiles more likely correspond to market-clearing incentive schemes related to effort elicitation or specific
human capital. Therefore we-prcdicted that the correlation between the predicted log wage and the derivative
of the log wage with respect to tenure would not be positive. This correlation could, however, be negative if
seniority profiles generaily constitute an implicit up front bond which partially offset the wage premia otherwise
required to elicit effort.

To see if the structure of earnings functions varied importantly across workers with different levels of
schooling, tenure and experience, we examined the correlations between the predicted log wage and the
schooling, tenure and experience derivatives evaluated for differing levels of the arguments. Rows two through
five of Table I3 report the estimated derivatives of the log wage with respect to schooling, tenure and
experience evaluated at mean worker characteristics for workers with two, four, eight and thirteen years of

schooling. The overall pattern is very close to the correlations discussed above using the derivatives evaluated
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at mean characteristics for the entire sample. The correlation of the estimated gross returns to schooling with
the predicted log wage is positive for ail but the lowest level of schooling, and highest for average workers with
eight years of schooling. This may be because education among unskilled workers matters less to their |
opportunity costs, and hence wage premia, than for more highly educated workers. The correlation of the
experience derivative with the predicted log wage derivative increases with schooling level, though the
corresponding t-statistics are not large and the result is difficult to interpret. This could be because job
experience leads to greater general human capital and wage premia for more highly educated workers. However,
this result could also be interpreted as high wage firms prefer younger workers in production jobs, and older
workers in skilled white-collar jobs. As with the derivative evaluated at the mean characteristics for the entire
sample, the correlation of the tenure derivative with the predicted log wage is negative for all schooling levels.

The principal finding here is that interindustry wage differentials arise largely from differing gross
returns to schooling. To determine attributes of industries with high gross returns to schooling, we performed
second-stage regressions where the estimated derivatives of log wage with respect to schooling were regressed
onto industry concentration(Concentration), the percent of an industry’s production by
multinationai§(Multinational), the percent of industry production bought by the top thirteen percent of the
income distribution(Demand Concentration), and dummies for technology - Advanced and Traditional. This was
done unweight.cd and weighted by the standard deviation of the estimated schooling derivatives. Between sixty-
four and seventy-two percent of the variation in gross returns to schooling is explained by these variables. We
find that gross returns to schooling are lower in concentrated industries, lower in industries with high Demand
Concentration, and lower in Traditional industries. Gross returns are higher in muitinational and Advanced
industries. (see Appendix E). With the exception of Concentration, these resuits parallel other work of ours

examining the industry correlates of interindustry wage differentials. (Robbins 1989b)



1. Discussion and Summary

We have found that earnings functions differ over industries and that this variation differs from the
common specification used in estimating interindustry wage differentials, where only the intercept term in the
log wage carnings functions varies over industries. Instead, there is wide dispersion of the estimated slope
coefficients across industries. The dispersion in gross returns to schooling appear to be economically quite large
and statistically significant. We find that interindustry wage differentials arise largely from differing gross returns
to schooling, and that these gross returns to schooling are highest in industries with advanced technology, highly
multinational, with high degrees of demand concentration, and with low levels of concentration.

The pattern of income distribution is affected by the level of gross returns to schooling as well as by
wage differentials across firms or industries. For a given distribution of education, higher gross returns to
schooling will tend to widen the dispersion of incomes. A wide dispersion in firm types that leads to a greater
variance in both interindustry wage differentials and, relatedly, a greater variance in the gross returns to
schooling, will therefore engender still greater variance in wage income.

This suggests that the emergence of industrial diversity, with the growth of industries high in
technological' sophistication, and increasingly muitinational contributed to the observed widening of the Brazilian
income distribution, beginning in the 1960s.

Policy options designed to mitigate these sources of widening income distribution would need to alter
the distribution of firm types. Policies altering income distribution and therefore consumption patterns are
candidates. However, since the non-competitive theories of differences in wage structure across industries derive
from firms’ concerns to maximize worker productivity, any policy designed to alter the mix of firm types would
need to address the potential trade-offs between wage premia and returns to schooling versus efficiency. To
date, only rudimentary progress has been made in our understanding of such trade-offs (Katz and Summers

(1989), Bulow and Summers (1986)), and this is an important area for future research.

1. The chi-square distributed Swamy statistic with degree of freedom 323 is 24,700, versus a critical value of 366 for 95 percent and 384 for
99 percent confidence.



Table IL.1 Estimated Gross Returns to Schooling
-For Regression with Linear Schooling Specification-

Industry 3lnaW/aS
Metallurgy 0.185
Machipery 0.196
Electronics 0.169
Transport 0.148
Wood 0.154
Furniture 0.165
Paper 0.186
Rubber 0.153
Leather 0.186
Chemicals 0.191
Pharmaceutical 0219
Perfumes 0204
Plastics 0.197
Textiles 0.148
Clothing 0.175
Food 0.173
Beverages 0.178
Tobacco 0.111
Editorial and Graphics 0.154
Civil Construction 0.151

Note: All derivatives are statistically significant.



Table 0.2 Variability of the Estimated Coefficients and Derivatives across Industries
-For Regression with Quadratic Schooling Specification-

Average Observed Dispersion
(Standard Deviation)

A. Variability of coefficients on the variables.

Schooling 0.0365 0.07%
Schooling? 0.0084 0.0047
Tenure 0.2188 0.0589
Tenure?® -0.0067 v 0.0093
Experience 0.0666 0.0244
Experience? -0.0010 0.0005
Tenure*schooling -0.0010 0.0026
Experience*schooling 0.0010 0.0011
Tenure*experience -0.0027 0.0015

B. Variability of industry means of schooling, tenure, experience and log wage.

Schooling 553 129
Tenure 241 0.73
Experience 14.10 1.70
Log wage 7.67 038

C. Variability of estimated log wage evaluated at the mean worker characteristics.

Estimated log wage 764 021




Table 0.3 Estimated Gross Returns to Schooling, Tenure, and Experience

- For Regression with Quadratic Schooling Specification -

Industry alnW/as dlnW/3T dlaW/3aX R? Sample Size
Metallurgy 0.096 0.138 0.042 0.5319 4946
Machinery 0.138 0.220 0.054 0.4969 4300
Electronics 0.115 0.119 0.046 05799 4212
Transport 0.130 0.129 0.043 0.5095 7885
Wood 0.098 0.155 0.055 0.5036 790
Furniture 0.138 0.159 0.064 0.6100 639
Paper 0.161 0.102 0.049 0.5785 1533
Rubber 0.102 0.060 0.038 0.4228 1713
Leather 0.150 0.141 0.097 0.6705 158
Chemicals 0.103 0.174 0.055 05422 3246
Pharmaceutical 0.230 0.145 0.067 0.5514 1878
Perfumes 0.178 0.117 0.049 0.7386 643
Plastics 0.160 0.174 0.054 0.5645 2933
Textiles 0.100 0.163 0.050 0.4757 3654
Clothing 0.103 0.138 0.034 0.5305 1196
Food 0.147 0.123 0.047 0.5708 4643
Beverages 0.134 0.130 0.030 05511 1499
Tobacco 0.120 0.154 0.025 0.4970 1034
Editorial and Graphics 0.055 0.200 0.056 0.4243 2160
Civil construction 0.119 0.140 0.034 0.2241 28631
Mean 0.129 0.144 0.050

Standard Deviation 0.037 0.034 0.016

Note: All derivatives are statistically significant.



Table 1.4 Correlation between Estimated log Wages and Estimated Returns to Schooling, Tenure, and
Experience -Quadratic Schooling Specification-

3lnW/3s 3lnW/aT 3InW/aX

(A) Evaluated at the Mean Worker Characteristics for the Entire Sample

Estimated 0.4886 04625 | -0.0423
log Wage (23759) (-22132) (-0.1796)

(B) Evaluated at mean worker characteristics for workers with 2, 4, 8 and 13 years of schooling

Estimated

log Wage for average

Workers with:

Schooling=2 0.1642 0.4989 0.2664
(-0.7062) (-2.4423) (-1.1726)

Schooling=4 03483 04714 -0.1912
(1.5764) (-2.2678) (-0.8264)

Schooling=8 0.5687 0.4120 0.0524

.. (29333) (-1.9184) (0.2226)

Schooling =13 03651 01239 0.2496

(1.6638) (-0.5298) (1.0936)

Note: Number in parentheses are t-statistics for the correlations. In calculating these correlation, industry 19
was dropped because of its very small sampie size.
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Appendix A List of Variables

InW:

S:

SSQ:

T:

TSQ:

X:

XSQ:
T*S:
X*S:
™Xe
NODEPS:
DMIG1:

DMIGZ:
DMIG3:
IMIG:
DCIVILL:

LOGNOCU:
LOGNOBR:

natural log of wage

years of schooling

years of schooling squared

years of tenure at the current firm

years of tenure squared

years of labor market experience

years of experience squared

interaction between tenure and schooling
interaction between experience and schooling
interaction between tenure and experience
number of dependents

1 if worker is a recent migrant in two stages
0 otherwise

1 if worker is a recent migrant in one stage
0 otherwise '

1 if worker is a non-recent migrant

0 otherwise

1if worker is an immigrant

0 otherwise

1 if married

0 otherwise

log of the number of jobs in the firm

log of the number of jobs in the firm on level of Brazi



Appendix B Mean and Standard Deviation of Variables

Industry InW s T X NODEPS DMIG1 DMIG2 DMIG3 MG DCIVILI LOGNOCU LOGNOBR

All 761 T m 1578 150 0.m 008 040 0.02 054 &M 187
(1.09) (341) (3.75) (898) (4.86) 0.16) 022) (049) (0.15) (0.50) (.7 (1.50)

1 174 538 19 130 441 0.04 ()] 032 0.03 053 598 738
(1.19) (482 (630) (an) 1787 (020) (a16) (047 (0.16) (050) (1.76) (13)
12 7% 552 200 1391 132 001 002 038 om 058 657 709
(124) (330) (3.02) (8.65) (1.80) (011) (a.16) (049) 0.7 (0s0) (128) (102)
13 all1 &n 308 1316 148 001 0.03 033 0.06 050 684 808
(1.13) (3.20) @I (248) (1.70) (012) (0.16) ((Zy] (024) (050) (L7%) (131
14 308 55 308 1436 158 001 o 037 0.04 048 754 884
(0.96) (a2 (3.60) (8.08) (130) (0.10) (020) (048) (0.19) (0.50) (296) (1.79)
15 741 49¢ 196 1336 118 0.00 001 037 002 057 S5 684
(096) (325) (3.24) (841) 1.72) (0.06) (011) (048) (0.13) (049) (132) (1.09)
16 780 ss3 206 140 101 0.00 001 0.9 0.03 056 606 &
(1.02) (33) (2.84) (928) (152) [(T'0)) (0.09) (050) 017 (050) (1.18) (054)
17 m s13 29 14.62 130 001 0.02 037 0.03 01 530 638
(1.03) (336) (390) (865) ) (0.10) (0.13) (048) 017 (050) (13%) (3.10)
18 15 L7 264 1540 1.06 001 0.06 042 0oz 0sS 636 703
(1.05) (3.02) (446) (836) (1.66) (007 (0.24) (049) (014) (050) (200) (a2
19 &n 4“0 1 (3] 0B 0.00 001 o 0.02 0.70 4.61 504
(1.10) (287 (1.64) (9.68) (1.72) (0.00) (0.08) (042) (0.14) (046) (1.00) (041)
2 788 642 308 1338 137 002 0.08 037 o 0.50 sn 6.67
(136) (409) (s.08) (8.74) (1.78) (0.18) (0.22) (048) (017 (050) (138) (150)
2 856 9.9 w2 1307 173 om 0.06 03 0.06 038 bR /] 625
(130) (336) (4.89) (853) (1.74) (047 o) (047 (0B) (048) (204) (150)
z a1 704 i 1378 142 002 0.3 03s 0.07 046 58 712
. (2n (441) (5.11) (913) (167 (0.12) 017 (048) (025) (050) m (1.04)
3 752 4T 1. 1457 <] 0.01 0.02 036 0.0t 057 618 6.64
(1.09) (333) (292) (830) a.m) 011) (0.15) (0A48) (0.11) (049) (@91) 092)
b1 134 338 L7 1524 102 0.00 002 053 002 052 &mn 712
(093) (267 (3.20) (8.74) (1.64) (0.06) (0.13) (0.50) (0.13) (0.48) (1.20) (0.94)
b= 152 sa1 195 13.® 120 0.02 001 037 0.03 0.57 6.0 786
. (1.16) (339) (305) (829) (L.78) (0.14) (0.11) (048) (0.16) (0.50) (242) (1.58)
% 755 458 276 1632 158 0.01 003 042 0.3 048 633 732
(05¢6) (326) (514) (943) 2om (0.41) (0.18) (049) (0.16) (050} (1.65) 1.18)
bed 9 37 281 14.13 124 001 003 03 002 053 5® 788
S0 (349) (5.58) (7.28) (187 (0.09) 017 (047 0.15) (050) (134 (152)
23 152 518 pX .} 1435 12 0.3 005 0.4 0.00 054 754 928
0.3) (2.55) (354) &™) (1.66) (016) (0) (035) (0.05) (0.50) (131) (1.42)
] 188 112 248 1244 113 0.01 0.01 034 0.02 0.58 646 [%/]
(134) (3.70) (5.10) (899) (1.64) (0.09) . (009) (0AT) (0.15) (0.49) (132) (126)
k7] 736 £ 037 1860 2 0.04 0.10 044 001 0s8 131 850
(093) (234) (144) (850) (194) (oa1) (0.29) (0-50) (0.08) (049) (22 (1.03)
Note: 1) Ses test tor definition of vari S are in
2) Two digit MmmwrmmM&Mm(MIWBm
11: Metatlurgy 12 Machinery 13: Electronics 14: Transport 15: Wood
1& Furnirure | 17 Paper 1& Rubber 19: Leather 20: Chemicais
21: Pharmaceuticais 22 Perfumes 2: Plastics %: Texxiles 25: Clothing

26 Food Z7: Beverages 28: Tobecco 29: Editorial and Grephics 34: Civil Co

P




Appendix C.  Regression of log Wage onto Human Capital Variables Segmented by Years of Schooling

- Linear Specification in Schooling -
Variables Unsegmented Segmented by
Years of Schooling (S)
S<6 6<=8< 11 11<=§
Schooling 0.1680 0.0342 0.1503 0.2622
© (85.9) (4.6) (18.6) (31.7)
Teoure 0.0173 0.0147 0.0173 0.0124
(633) (53.7) (40.2) (27.5)
Tenure? -0.00003 -0.00002 - -0.00003 -0.00002
(-57.1) (-40.1) (-27.1) (-19.5)
Experience 0.0796 0.0493 0.0862 0.1318
(48.9) (22.4) (16.5) (16.1)
Experience? <0.0012 -0.0008 00014 -0.0012
(42.4) (-25.7) (-20.1) (-13.9)
Tenure*Schooling -0.000011 - - .
(-0.6)
Experience*Schooling 0.00015 0.00262 0.00000 -0.00451
(14) (73) 12) (8.0)
Tenure*Experience -0.00024 -0.00019 -0.00024 -0.00020
(-26.2) (-19.8) (-12.6) (-9.1)
Adjusted R-squared . 0.44 024 0.45 0.51

Note: Regressions also controlled for demographic variables (number of dependents, migrant status, immigrant
status, civil status) and log firm size at Greater Sao Paulo level and country-wide level.



APPENDIX D. ESTIMATED COEFFICIENTS FOR SELECTED VARIABLES
DEPENDENT VARIABLE: LOG WAGE

INDUSTRY'  SCHOOLING SCHOOLING SCHOOLING EXPER- X TENURE TENURE?
x x IENCE(X)
EXPERIENCE TENURE , :
5} 025 (309) 00021 (39) 00005 53) 0093 00013 0.019 0000026
12 0.202 (229) -0.0006 (-1.1) -0.00028 (27 0.100 -0.0014 0.029 -0.000059
13 0.195 (213) -0.0014 (-36) -0.00022 (-34) 0.086 -0.0010 0.017 -0.000022
14 0.159 (296) 0.0006 (2.0) -0.00011 (-22) 0.069 -0.0009 0.018 -0.000032
15 0.170 (10.0) -0.0017 (-1.6) 0.00042 (18) 0.108 -0.0017 0.016 -0.000028
16 0.160 (11.2) -0.0019 (-2.1) 0.00052 (1.8) 0.110 -0.0016 0.016 -0.000055
17 0.144 (149) 0.0012 (2.0) 0.00002 (02) 0.069 -0.0011 0.012 -0.000018
18 0.158 (10.9) -0.0003 (-0.4) -0.00009 (-0.8) 0.073 -0.0009 0.013 -0.000012
19 0.186 (39) -0.0021 (-09) 0.00095 (1.0) 0.192 -0.0037 0.027 -0.000367
20 0.197 (212) -0.0005 (-09) -0.00023 (-32) 0.095 -0.0015 0.020 -0.000030
21 0223 (184) -0.0008 (-13) -0.00016 (-16) 0.092 -0.0012 0.017 -0.000029
2 0279 (11.6) 0.0015 (1.8) -0.00015 (-13) 0.067 -0.0012 0.013 -0.000017
23 0.176 (208) 0.0016 (3.5) -0.00025 (-23) 0.079 -0.0012 0.023 -0.000040
24 0.152 (17.3) 0.0006 (1.5) -0.00016 (-1.8) 0.076 - -0.0011 0.021 -0.000036
25 0.152 (10.1) 0.0014 (1.8) 0.00016 (09) 0.046 -0.0006 0.020 -0.000040
26 0.160 (24.5) 0.0008 (23) 0.00007 (12) 0.068 -0.0010 0.014 -0.000025
27 0.144 (11.3) 0.0018 (24) 000019 2.1) 0.043 -0.0009 0.013 -0.000027
28 0111 (74) 0.0004 (0.4) -0.00003 (-03) 0.040 -0.0009 0.014 -0.000022
29 0.153 (11.9) 0.0005 0.7) 0.00011 (L1) 0.101 -0.0016 0.026 -0.000048
34 0.135 (28.7) 0.0000 (0.0) 0.00064 (79) 0.050 -0.0008 0.014 -0.000060

Notes: Additional regressors for demographic variables (number of dependents, migrant status, immigrant status, civil status) and firm log firm size at
Great Sao Paulo Level and country-wide level also included. Estimated coefficient for EXPERIENCE, EXPERIENCE?, TENURE, TENURE? all

significant at .0001 level. A summary of their t-statistics follows:

EXPERIENCE
EXPERIENCE?
TENURE
TENURE?

SUMMARY OF T-STATISTICS

MEAN STD.DEV MIN
9.2 40 33
-1.5 32 -158
12.8 63 21
-10.7 52 -19.5

MAX
171
22
245
-2.6

*1: Industry codes are: ll-niclaUurgy, 12-machinery, 13-electronics, 14-transport, 15-wood, 16-furniture, 17-paper, 18-rubber, 19-leather, 20-chemicals, 21-
pharmaceuticals, 22-perfumes, 23-plastics, 24-textiles, 25-clothing, 26-food, 27-beverages, 28-tobacco, 29-editorial and graphics, 34-civil construction



spendix.E Second Stage Regressions: Regressing Estimated Returns to Human Capital Variables
onto Industry Characteristics (t-statistics in parentheses)

VARIABLES" UNWEIGHTED WEIGHTED"™
DEPENDENT VARIABLE: Zsamated reauns to schooung .-
g
Conceatration -0.00056 <0.00100
(«3.968) (-3.760)
Multinational 0.00051 0.00040
@17 (1.383)
Demand Cooceatration -0.00114 <0.00121
(-2186) (-2.083)
Advanced-B 0.03850 0.04222
(3:010) (2500)
Traditional -0.01192 -0.01150
(-1.074) (<372)
Adjusted-P3 0.7261 0.6411

DEPENDENT VARIABLE: Average remums (o tenure ( dlog(W)/dT')

Concentration -,0000079 .
(~134)
Multinational J .
(0.09)
Demand Concentration 000065 .
: (=.047)
Advanczd-B ' 0064 .
(1.90)
Traditional .
(1.93)
Adjusted-R? 2095
— DEPENDENT VARLABLE: .iverage remums (0 experience ( diog(¥)/dX )
Concezatration -.00050
(-358)
Muitinational 00017
(133
Demand Conceatration -.00013
(«43s)
Advanced-B
(0.992)
Traditional -
_ (&)
Adjusted-R? 4056
Notes:

(1) Concentrationz fours{irm industriai concentration ratos (A. Calabt, 1982)
Muitinationat: pereent of industry product corresponding to muitinationai firms.

Demand Concencration: demand concentration, percent of finai demand coasumed by 0D
13% of poouiatioa (from E.Sadouiet, 198S. drawn {rom [BGE tables).

Advanced-8: dummy variables (or industries 11 12. 13, 14, (Traasportasion, Electronics.

Mezailurgy, Machinery) as classified by Miiton da Mata(1978)

DTraditionak dummy variables for industries 17, 18, 23, 24, 9. (Paper. Rubber, Plastics,

Textiies, Graphics and Publishing)

?ﬁm:ﬂ-KWMMWWM
tionst

Weignted regression was weighted by the tostatistics of schooling coexllcients.
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One of the unexplained puzzles in Brazilian development experience
is the apparent dramatic narrowing in income differentials during the 1970's.
Prior to that rapid and skill-intensive growth had caused widening in education-
income differential despite substantial investments in education, particularly
higher education. Befween 1970 and 1980 this pattern was reversed, and real
income gains for the less educated were 2-3 times greater than those of high
school or college gra@uates. What is even more puzzling is that this occurred
while the distribution of income continued to beccme more unequal. Since the
education income differential is a key determinant of the social and private
desirability of investments in education, the causes of this narrowing demand
attention.

One of the possible explanations for the reversal in the
differential is that it was the lagged result of the rapid increase in educated
labor that took place in Brazil in the 1960's and which continued into the
1970's. It could also be that growth was somewhat less skill intensive than it
had been earlier. We want to investigate a third possible contributing factor,

namely, the bias introduced by new entrants.

We know that reported income patterns are based on cross section
household censuses. Those censuses obviously contain different numbers of people
at different points in time. If educated new entrants earned less than the
average wage of their peer group, the observed average wage of the educated conld
appear to stagnate over time even though the wages of educated survivors rose
rapidly. By survivors we mean those present in both censuses. This downward

\

bias is always present, but it would get worse in periods like the 1970's when



there is a rapid rise in the numbers of new entrants with high levels of
education.

To determine the importance of this possible source of downward
bias, we need some method which separates new entrants from survivors and measure
their income separately. ﬁaving done that we would like to know what the income
trajectories over the 1970's were for different education and income classes.
Even if we separate successfully survivors from new entrants, the available data
cannot tell us that. They will tell us how many people with different levels of
education earned different amounts of income in both 1970 and 1980, but they will
not tell us how many from each income class moved up (or down) into other income
classes. In other words, they do not tell us about income mobility. That
question 1is particularly important for the educated.

Young educated workers may well start in a relatively low income
jobs, but their education gives them upward mobility. For it gives them the
ability to learn new skills and take advantage of new opportunities as they
arise. Indeed one of the important returns to education surely is the relatively
high mobility it makes possible. We think that we have found a way to estimate
this mobility, -and we want to use it here to examine the effect of education and
growth on the income of different education classes during the 1970's. The
procedure should also shed some light on the paradoxical fact that while
education differentials were narrowing, the overall distributions of income
continued to become more unequal.

-In the following section we describe our estimation procedure in
borrowing heavily from our previous paper and discuss data problems. In section

three we discuss the evidence on education, income and mobility. Section four
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contains our estimates of the interaction between education, income, mobility and
growth, and section 5 concludes the paper.

| ITI. The Estimation Problem

One can think of the distribution of income at any point in time
as the result of a first order Markov process in which the probability that
any individual will be in income class j at time t+l will depend on
which income class he or she was in at time t. Formally our interest in what
happens to the income of particular groups over time could then be solved by
estimating the transition matrix of the Markov process. What we have from the
reported censuses are the row and column sums of transition matrices, whose jth
elements are the number of people in‘income class j at time t and income class 1
at time t+l. We are looking for some way of estimating.these cell entries, given
our observation of the row and column sums. Since there are only 2n data points
and n? unknowns, we need some additional data or restrictions to make progréss.

Telser (1963) addressed this problem in the context of market
shares for cigarettes using a time series approach. If one takes a sufficient
number_of observations of the distribution (in his case of cigarette smokers
across brands) and if one assumes these distributions are generated by a first
order Markov process, Telser showed how to derivé an unbiased regression
estimator of the unknown elements of the transition matrix. The method gives the

transition matrix which minimizes the difference between the actual distribution

at time t+l and the distribution predicted by applying the transition matrix to

the distribution at time t. Lee, Judge and Zellner (1970) propose alternative

Bayesian and non-Bayesian approaches to the estimation of transition

probabilities from time series data on marginal totals and examine the properties

)

of thesa estimates.
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Unfortunately the time series approach is not practical for the

income distribution problem in LDCs because we do not have a sufficient number of
censuses. But we can use regional data from the censuses themselves as an alter-
native. If we have regional data, and can assume either that the same first
order Markov mechanism operates iﬁ each region, or that it differs across regions
in a predicfable way, we can proceed, as Telser did, to use regression analysis
to find the transition matrix which minimizes the difference between the observed
and the predicted regional distribution at time t+l, given the observed distri-

bution at time t.

A similar problem has been addressed in sociology and political
science. In 1953 Goodman proposed a simple regression to estimate the interior
elements in a four way table of individual characteristics when only the regioﬁal
rov and column sums of the two characteristics are known. His technique made the
assumption that the interior conditional probabilities were constant across

regions. Crewe and Payne (1976) applied the same general technique to get an

estimate of the percentage of different occupational groups voting for the two

British political parties. They extended Goodman's technique by assuming that

the conditional probabilities were a function of exogenous factors that vary
across regions. They derived a best linear unbiased estimator which
simultaneously produced an estimate of the transition matrix and of the effect of
the exogenous variables on that transition matrix. Their model was applied to a
two by two case--two parties and two broad occupational classes. Our model is a
simple extension of Crewe and Payne to the n-dimension case, where the n

dimensions are income classes and where we are trying to find the proportion of

those in ipcome class j in time t who move to class i at time t+l.
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Let P be an nxn transition matrix whose ijth element, Pi1jy, is the
proportion of those in income class j at time t who move to class i at time t+l.
Let Xi and Y: be the observed fraction of the total population in income class i
at time t and t+1 respectively. N is the number of mutually exclusive income
classes. By definition, in matrix notation.
(1) Y = P*X

or Yi

j P1yXy (i -1,...,n)

Equation one looks like a regression model where we observe the X's and the Y's
and estimate the unknown transition parameters P1jy. Clearly only n-1 of these
equations are independent. However, rather than dropping one of the equations,
we make the equivalent restriction that the sum of each column of Pij's be equal
to one. The problem with equation (1) is that we do not have enough data to
estimate the Pi1y. 1In our case we have.s income classes so we are trying to
estimate 25 elements of the transition matrix, but we have only five observations
of the marginal totals X; and Y.

We proceed by using regional observations. If the Markov process
could be assumed to be the same across regions, we could increase the number of
observations by taking regional observed values of the distribution. However it
is probably unreasonable to assume that mobility is the same across regionms.
Instead, one would expect it to vary positively with many variables like income
growth and labor force structure that vary across regions. Surely one's chances
of moving up the distribution ladder are higher in fast growing or highly
industrialized regions. Following Crewe and Payne (1976) it is straightforward

to modify equation (1) to take account of regional variations in the transition

matrix.
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We hypothesize that transition pr&babilities are a function of
observable characteristics Z that differ across regions. Thus in the simplest
form with only one Z variable:
(2) Piy = aty + bisZ
In (2) Z is a variable with region-specific values. 1In our case, the growth rate
of income was used. We also attempted to introduce education in the same manner,
but it was so highly non-linear in its effects that we were forced to separately
estimate the income transition matrix for each education class.

If we now substitute equation (2) into equation (1) we get:

(3) Y1 = {(a1y + b1yZ)Xy (1 -1,...,n)

This is the equation system we will estimate under the two restrictions:
(4) 0 £ Py <1 for all i, j
(5) . Pty =1 for j=1,...,n
Unfortunately, available statistical packages cannot incorporate
both restrictions.

Packages which allow for estimation of systems of equations

will incorporate the cross-section constraint (5) but not the within-equation

inequality censtraint (4). Bayesian packages, which can incorporate the
inequality constraint, do not allow for estimation of systems of equations and

thus prohibit incorporation of cross-equation constraints.

The alternative we used was treating the problem as a non-linear
programming problem representing the ordinary least squares approach. The
objective function minimized is the sum of squared errors and the constraints are

given by equations (6), (7) and (8) below. This yields a non-linear programming

problem with non-linear inequality constraints.



A representative equation of the constraint set is given by:
r T, ¥
(6) Yl - Z (’lj + blj Z) XJ + oF

where the r superscript indicates regional observations and ¢T s the
statistical error term.

In our estimatfon, we required that the inequality constraint hold

for all values of Z (n the sample and that the cross-equation con-

straint hold for the mean value of Z in the sample. That is:

(N 0 < "{; S 1 for all i, ] and r-
or
(8) )ipu-l for J = 1,...,n
Where PF

1y -yt by z¥and P:] is the semple mean of P:j'

The above procedure yields unblased estimates of the parameters

under the usual assumptions that the distribution of the error term is
14d.

The Data
Central to the procedure we are using here are sets of regional
observations of the distribution of income by age, sex, and education. The goal,
in the data preparation about to be described, is to obtain an estimate of the

. . : : : 0__.
income distribution in 1980 of those in the distribution who survived from 1970

a population we label "survivors". That means that we have to remove new

entrants from the observed 1980 group in those cohorts where the 1980 labor force
is larder‘than the 1970; and we have to remove those who retire from the 1970

group in those cchorts where the 1970 labor force is larger than in 1980.
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The problem is that we have no way of knowing which of the 1980 workers are new

entrants in expanding cohorts, or which will retire in those age groups which

shrank during the 1970's. We can, however, determine many of the

characteristics of new entrants and retirees. For each age cohort we first

disaggregate by sex, education and region with each combination defining a cell

Ve then subtract the 1970 from the 1980 totals in each cell. If the difference

is positive we know there were new entrants between 1970 and 1980, with the

particular characteristics of the cell. We assumed that the new entrants had the

same distribution of income as the total observed for that cell in 1980. That

permits us to estimate the income distribution of survivors in each cell by

subtracting, element by element, the vector of new entrants from the 1980 cell
totals.

If we then aggregate across the 120 cells (2 sex, 5 for education and

14 reglons) in each age cohort, 'we obtain an estimate of the 1980

lncome distribution of survivors. 1t is a vector giving the observed

value of the X{'s which we will compare with the Yj’s obtained from the
observed 1970 distribution.

For older age cohorts which had retirements inatead of new

entrants over the 1970's, we use a procedure similar to that described

above to estimate the 1970 incoma distribution of those who would

retire during the next decade. In any cell I{f the 1980 number is

smaller than the 1970 number we know there were net retirements. Here
ve assumed that the retirees had the same f{ncome profile in 1970 as the
rest qf the members of the cell, and we subtract element by element the
vector of retirees from the total distribution of the population in the

cell in‘'1970. Ve then aggragate acroas the ten cells as before to get



a survivors’ distribution for 1970. This distribution gives thg véadtor

of Yi's wvhich we will use in ocur regressions along with the Xy's

obtained from the observed 1980 distribution.

The other complication encountered in adapting census data for
income-mobility estimates i{s regional migration. Clearly, in a country
like Brazil, there {s a substantial amount of interregional migration.

Since we assume that mobility differs across regionswe have the choice
of elther

excluding migrants, placing them {in their destination

populations or in their originating regions. Ve chose the last of the

three optionas because {t allows u»s

to use the observed regional

distributions without making a correction for migrants similar to the
one made for retirements. The disadvantage with our procedure s that

for regions with substantial outmigration the income growth that we use

is not equal to that of the originating region since some part comes

from migrants to faster growing Areas. An interesting question which

we can falrly easily explore in an extension to this work is the effect
of migration on mobility. How much do those who migrate contribute to

the observed mobility patterns? Did migrants do better than those they
left behind?

We can get a good answer to both of these questions by

eithar comparing the transition matrices of migrants and non-migrants

or by putting migrants into the destination population.

The Brazilian public use census tapes upon which this work 1is

based, are a 1% sample of the demographic censuses of 1970 and 1980.

They contain data on earnings, age, sex, occupation, education, current

and previous residence, time in present residence, and many other
variables.

We aggregated the data into the thirteen regions shown in the
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appendix. We treated as migrants all those who had resided in their current
region for less than ten years. We then reassigned migrants to the region they
reported as their previous residence.

We divided the 1970 population into ten age groups: 9 for five year
intervals between 15 and 60 and one over 60. We created five education groups,
classityiﬁg individuals according to the last grade passed. They are: no
education: elementary (5 years or less): middle school (6-8 years): high school
(9-12 years); and university.

Income is reported in current cruzeiros. We converted the 1970 data
to 1980 cruzeiros using the Rio de Janeiro cost of living index. We then created
the following five real income classes:

No income, 0-3599, 3600-4999, 5000-11999, > 12000
We set the upper limit of class one at 3599 CR$ because the 1970 minimum wage was
3600 measured in 1980 cruzeiros. Over the subsequent decade, the minimum wage
rose in real terms reaching 4149 CR$ or §$79 in 1980. That means, of course, that
any worker holding a less than minimum wage job in 1970 would move from class one
to class two by finding a minimum wage paying job in 1980. Note that the income
variable that we used ostensibly includes earned income from all sources, but
there is a substantial degree of underreporting, particularly of income from
capital.
IIT
Education and Mobility

Before the 0il shocks Brazil was often held up as the quin-

tessential example of inequitable growth. Between 1960 and 1980 it enjoyed one

of the world's highest growth rates with per capita income rising by 3.9% per
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year. But the benefits of this prodigious boom do not appear to have been
distributed at all equally across the population. The Gini Co;fficient rose from
.50 to .57 between 1960 and 1970 and a further 2 percent during the 1970's.
During the 1970's the income share of the top 20% rose from 61.7% to 63.3% while
the share of the bottom 60% shrank by a similar amount.

When we look at income gains across education classes, however,
the picture appears to be different. In the 1960's education differentials
widened significantly exacerbating other sources of rising inequality. In the
1970's they narrowed. (See Table one) Given the continued increase in
inequ;lity during the seventies this is surprising. It could be that the rapid
increase in the supply of the educated occuring over the decade, pushed down the
skill differential. That is what table one seems to suggest. The other
possibility is that large numbers of new entrants with high education levels,
came ipto the labor force earning relatively low wages. That would pull down
the reporfed average wage of the educated. Meanwhile relatively few illiterate
new entrants entered the 1970's labor market so that the reported gains for this
educational group may really reflect the upward mobility of those already in the
labor force.

This discussion highlights the importance of separating new
entrants from survivors to see what happened to the latter, and, in particular
how education affected individual prospects over the decade.

We now look more closely at the detailed evidence on mobility using
our model to estimate transition matrices for each sex, education and age
combination. We estimated separately for male and female, for the four age

groups 15-24, 25-39, 40-59 and 60 and older, and for three education classes; no
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education, primary school, and at least high school. Unfortunately there wvere
not enough observations to permit a finer educational breakdown. Since in each
of these age categories we had separate observations for each 5 year interval we

obtained a fairly high number of degrees of freedom. (For the 25-39 regressicn ve

had 52 d.f = 13 state x 4 age groups).

In order to conserve both space and reader patience, in Table 2 w-

present here only the estimated transition matrices for each of our age,

education, gender combinations along with an estimate of goodness of fit and the

standard errors of each coefficient. The tiy in the table are the probabilities

of moving from class i to j. Note here that we have transposed the matrices so
that rows correspond to 1970 and columns to 1980. The entries in each of these

o . : : Iy
matrices are taken from the constrained estimates of equation (3). Tn derive f\

coefficients in the table we set the growth rate at its observed level for rhn>

relevant age cohort for Brazil as a whole.

As we pointed out abnve, these estimates were not dervied using 3

standard regression routine. To estimate standard errors for the estimated

coefficients we used the "delete-one jarkknife technique” (i.e., subsample siz=s -

sample size - 1) by subsampling with replacement from the data and estimating the

coefficients for each subsample. Such a technique was required because standard

calculations do not incorporate the information contained in the restrictions and

so give misleading estimates of the standard errors. Following Efron (1982) the

jackknife estimate of the standard error of a paramenter estimate 1 is

ralculated according to:

s o Bl ok Ty
a.e.'u ] o \E’-l(,“ - 1y

, A x
Vhere ‘lj is the kth. subsample eatimate of the parameter, and ’1) Ls

the sample mean of the subsemple estimates of the parameter.
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The R? above each matrix measures the percentage of the variation in the observed
1980 distributions across income classes and regions explained by the model.

The first question to ask is how well the model does and are there
differences in its predictive ability acrosé age, sex or income class. To answer
that see Table 3 where we have collected the R2 for each category and calculated
their simple averages. C(Clearly the model performs better for males than it does
for females, and is better for the 25-39 year olds who are in their prime working
years. For males, as one migh£ expect, it is difficult to predict where 15-24
year olds will end up after 10 years, knowing only where they start and their
education level.

There are also clear differences in fit across education classes.
Generally speaking the model does significantly worse for high school graduates
than it does for the other two classes. That seems to be because the range of
alternatives for such graduates is far greater than it is for the less educated
pagkly because they start further up the income pyramid.

Turning now to the implications of our estimates, we find as we
noted in our earlier paper, that there clearly is a great deal of upward mobility
in Brazil. If you had zero income as a male teenager in 1970 you had a 93%
chance of moving up at least one class and a 49% chance of moving up at least two
classes. Males in the 20-39 group had a 44% chance of moving up at least one

income class. For females the picture was not quite as rosy but there is still

evidence of strong upward mobility.
To see how these mobility patterns differ across education classes

we took sample averages of the tiy in the relevant parts of the transition
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matrices and report the result in table 4. The table says that for females under
60 the overall probability of suffering downward mobility was just 8.6%, while
for males 3.7%. The chance of rising at least one income class was 50% for women
and 63.2% for men. When we look across edqcation classes it does appear that
upward mobility is somewhat higher for the better educated, at least for females
and young(¢25) males. But unexpectedly for prime age males, if anything mobility
.5 slightly lower for the educated.

Thé problem with the table (4) is that it biases downward upward
mobility for people whHo start high in the distribution. We have data only on
numbers in each income class, not reported income. Thus for those who started.in
the top class, the best we can report is zero downward mobility. To attempt to
correct for this problem and get a better measure of relative mobility across
income classes we constructed Table 5.

To get the table we assigned midpoint values to each education
class and then calculated the expected income for those in each age, sex and
education group in 1980 based on the starting point in the income pyramid in
1370. The numbers from that calculation are part A of the table. The table
tells us that for males in the_25-39 age group, with no education and earning
between 3600-5000 cruzeiros in 1970, expected 1980 income was 8872 CR$ roughly
double the 1970 average.

| To estimate mobility one cannot simply calculate rates of growth of
expected income because of the problem of the top and bottom classes. For the
former one would be dividing by zero and for the latter one would appear to have
no upward mobility for the reason discussed earlier. We made two alternative

calculations. 1In Table 5B we compare the expected income of the top two

education classes relative to those with no education.
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In it we have divided the observed 1980 entry for each age income
and gender group shown in the top portion of the table by the value for education
class one. This part of the table answers the question of whether those with
more education- had higher expected 1980 income than those with less, when they
both started in the same income class in 1970. In other words, did education
confer mobility regardless of where one started in the income pyramid.

The table leaves little doubt on this question. In 60 out of the
80 possible cases the top two education classes did better than the bottom (had a
coefficient »>1). The’advantage‘is even clearer for the two middle age groups
where only 5/40 of the observed coefficients were less than one. The mobility
advantage is even clearer for workers with at least a high school education. If
one compares the expected incomes of high school and grade school graduates there
are only 7 cases out of 80 where the gain of the latter excegd that of the
former. -

One may ask a further question of these data; did education confer
more of an advantage to those who started at the top than at the bottom. That
is, how did those with education and a good start do relative to those with
education and a bad start? Table 5C addresses that question. In it we have
divided each observation in Table SB by the value in the zero income class. We
learned from Table 5B that education raised ones prospects of upward mobility.
Here we learn that the relative advantages of education tend to differ across
gender. For females the advantage of education for those starting in the lowest
income class is so large that it dwarfs the increases in expected income further
up the income pyramid. 16/24 of the female coefficients in Table 5C are less

than one, implying that education confers more of an advantage to those who start
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at the bottom. For males the picture is somewhat different. Education
apparently did not help many of those who started at the bottom, possibly
reflecting a self selection bias. From Table 5A we see that 5/8 of the expected
incomes of those in the two top education classes who started with zero income,
were lower than the income of those with no education which is a surprising
result. For those starting further up the pyramid education apparently was more
helpful than it was at the bottom. 21/32 of the coefficients in Table 5C for
males are greater than one. Where education really helped males was at the tap
of the 1970 income pyramid. For those lucky enough to start in the top class in
1970, education raised substantially the probability of staying in the top income

class in 1980. One can see that by comparing the numbers in the bottom row of

Table 5C with those further up the same table. 6/8 are greater than one and 5/%
are bigger than any of the other entries in this respective column. That
suggests that the skill requirements associated with modern economic growth made
at least a kigh schonl level of education increasingly necessary for those who
occupy Brazil's best paying jobs.

Altogether the bottom portions of the table suggest quite strongly
that for survivors the education differential probably widened, which contradicts
the pattern we observed for the entire labor force, and helps explain why the
distribution got less equal even though the skill differential narrowed.

1y
Education, Mobility and Growth

A natural further question to ask of our regression is the

interaction of growth and education. We found in our previous paper that our

growth variable generally had a positive effect on mobility (Adelman et al 1990).
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Here we can ask did the better educated enjoy higher mobility in the faster
growing states relative to those with less education? Does our evidence suggest
a positive interaction between growth and education?

There are far too many individual.regressions to attempt to display
all the growth coefficients directly. Instead we have counted all the cases in
which there is a positive growth effect and in Table 6 we indicate both how many
of those there are and how many are significantly positive and negative in
parentheses. A positive growth effect means that growth raises the probability
of upward mobility or lowers the probability of downard mobility. We includeds
the moved the bottom three terms along the main diagonal (0,0), (1,1), (2.2) with
the downward mobility cases.) ‘

Somewhat surprisingly, the table does not suggest a very strong
positive growth effect. The growth coefficient is significant ;nd has the right
sign in about one-third of the regressions, but in many of these its quantitative
effect is small. As the reader can see from the table, for females fast growth
rates appear to lower chances of upward mobility as often as it helps. For males
growth was far more helpful, particularly for those older than 25 in 1970. To
some extent the failure of the growth effect reflects the poorer fit of our
regressions for women and people in the highest income class. If one looks just
at those cases where the R? > .50, which we have indicated with a star in the

table, a more favorable picture of the effects of growth emerges. 55% of these

growth coefficients are positive and 30% are significant.
Turning now to the education-growth interaction, the evidence does

not suggest a strong positive relationship between education and upward mobility.

Those instances where the growth coefficient is positive are not higher for the
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better educated except in the youngest age group. As one goes across each row of
the table one does not find an increase in the number of significant positive
cases. Indeed they fall for the three oldest male age groups, and the two oldest
female groups. What this says is that upward mobility is not heavily dependent
on growth which is an unexpected and surprising result that requires further
investigation.
CONCLUSION

We draw several conclusions from this work. First, the estimation
procedure works quite well and provides good estimates of mobility, but it works
less well in some cases. Our fits were gocd for males and for prime age. females,
but they tended to be much worse for those with high education levels or who were
over 60 in 1970. This may reflect the smaller sample size in these cases.

Second, the separation of new entrants from survivors appears to be
important for understanding what happened to education differentials. Whereas
the reported differential narrowed quite sharp}y between 1970 and 1980, that was

almost surely not true for survivors alone. Education had a strong positive

effect on upward mobility, at all points in the income pyramid, and was

particularly strong at the top. Since the educated survivors were bunched in the

upper income classes in 1970, that pattern suggests a widening of education
differentials and income inequality.

Finally, we could find little evidence of a positive interaction
between growth, education and upward mobility. That says the better educated

tended to have high mobility regardless of the region in which they were located.



TABLE ONE

AVERAGE INCOME GAINS BY EDUCATION CLASS

1960-1970 1970-1980

Illiterates 0% 86.0%
Primary 13.7 70.6
Secondary {lower) 9.5 4.1
High School 28.4 ‘ 29.4
College ' 51.9 27.3
Overall 71.6

Source: 1960-70: Langoni {(1973), p. 86.
1970-80: Benevides (1985), p. 120.



TABLE 2

FEMALE AGE GROUP: 15.24.

Eqatlons: (1) TPO(,)) = PO(l) + STO() * QR(),
(2) TP1(i,j) = P1(j) + ST1(i) * GR().
}3) TP2(L{) = P2(i) + ST2()) * GR(j),
4) TP3(i) = P3()) + ST3() * GR(),
(8) TPO(,j) = P4(l) + ST4(l) * GR&,
(6)  X(J) =TPO(L) * YO) + TP1(L)) * Y1() + TP2(})*Y2()
+ TP3(L))* Y3() + TP4(,)) * Y4(),
forl,=0,1,2,3,4,, andj=1....26.
Qr, (6) X = TY, where T = transition probabilty matrix.

EDUCATION LEVEL = 1. R2 0.300. TRANSITION PROBABILITY MATRIX:

X = 1980

0.310 0.321 0.142 0.152 0.075
1970 | (0-006)  (0.033) (0.013) (0.014) (0.010)

0.041 0.483 0.135 0.218 0.124
(0.003) (0.014)  (0.005) (0.007)  (0.005)

Y 0.0 0.0 0.104  0.692  0.204
. (0.018)  (0.030) (0.013)
0.0 0.0 0.0 0.842  0.358
1(0.083)  (0.063)
0.0 0.0 0.190 0.810 0.0

(0.114)  (0.114)



EDUCATION LEVEL = 2. R2 w 0.541, TRANSITION PROBABILITY MATRIX:
X

0.476 0.117 0.231 0.1562 0.024
(0.018) {0.023) (0.020) (0.020) (0.006)

0.026 0553  0.150 0.231 0.040
(0.002)  (0.008) (0.004) (0.008) (0.001)

Y 0.0 0.0 0.304  0.695  0.001
| (0.085)  (0.056)  (0.003)

0.0 0.0 0.002  0.854  0.144
(0.012)  (0.038)  (0.032)

0.0 10200 0122 0550 0.039

(0.164)  (0.154)  (0.168) (0.117)

hos. ouud

EDUCATION LEVEL = 3. R2 « 0,409. TRANSITION PROBABILITY MATRIX:

X

0.011 0.005  0.011 0.817  0.157
(0.046)  (0.023)  (0.044) (0.118)  (0.098)

0026 0228 0147  0.161  0.447
(0.004)  (0.011)  (0.008) (0.015)  (0.021)

Y 0023  0.001 0083 0549  0.338
(0.006)  (0.005) (0.011)  (0.026) (0.028)

0039  0.167 0095  0.484  0.216
(0.012)  (0.024) (0.017) (0.034) (0.021)

0.0 0.0 0.0 0.019  0.981
(0.033)  (0.033)




FEMALE AGE GROUP: 25.39.

Eqatlons: (1) TPO(L)) = PO() + STO() * GR(),
(2) TP1(ij) = P1(i) + ST1() * GR(),
(3) TP2(L)) = P2(l) + ST2()) * GR()).
(4) TP3(ij) = P3(}) + ST3(}) * GR()),
(5) TPO(Lj) = P4(i) + ST4(]) * QR()),
8)  X(Lj)_=TPO(,}) * YO() + TPI(L)) * Y1() + TP2(LJ)*Y2()
+ TP3(L)* Y3() + TP4(f) * YA(),
‘ fori,=0,1,2,3,4,and|=1....39,
Or, (6') X « TY, whera T = transition probabiity matrix.

EDUCATION LEVEL = 1. R2 = 0.544. TRANSITION PROBABILITY MATRIX:
X

0.483  0.097 0435  0.166  0.119
(0.014)  (0.019)  (0.010)  (0.012)  (0.012)

0070  0.671 0.116  0.413  0.031
(0.002)  (0.006) (0.003) (0.003)  (0.002)

Y 0.0 0.0 0374  0.441 0.185
(0.020)  (0.014)  (0.013)
0.0 0.0 0313 0887 0.0
(0.040)  (0.040)
0.0 a.0 0.271 0.728 0.0

(0.112)  (0.112)




0.621
(0.014)

0.048
(0.002)

0.0

0.005
(0.006)

0.199
(0.051)

0.0
(0.001)

0.014
{0.004)

0.048
(0.009)

0.032
(0.004)

0.001
(0.003)

0.0
0.644
(0.008)

0.0

0.0

0.393
(0.070)

0.003
(0.012)

0.440
(0.014)

0.089
(0.025)

0.049
(0.008)

0.0
(0.001)

X
0.020
{0.010)

0.108
(0.002)

0.502
(0.008)

0.0

0.0

X

0.5636
(0.088)

0.172
(0.007)

0.172
(0.012)

0.038
(0.005)

0.0

0.381

(0.016)

0.162
(0.004)

0.498
(0.008)

0.698
(0.014)

0.093
(0.053)

0.357
(0.081)

0.126
(0.010)

0.380
(0.011)

0.409
(0.011)

0.086
(0.006)

0.078
(0.007)

0.049
(0.003)

0.0
0.297
(0.010)

0.315
(0.049)

0.104
(0.080)

0.249
(0.017)

0.312
(0.024)

0.382
(0.011)

0.903
(0.007)

EDUCATION LEVEL = 2. R2 = 0.736. TRANSITION PROBABILITY MATRIX:

EDUCATION LEVEL = 3. R2=0.677. TRANSITION PROBABILITY MATRIX:

-
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FEMALE AGE GROUP: 40-59.

Eqations: (1) TPO(l,)) = PO(l) + STO(i) * GR()),
(2) TP1(L)) = P1(l) + ST1(}) * GR(),
(3) TP2(lj) = P2(i) + ST2(}) * GR()).
(4) TP3(L)) = P3(i) + ST3(1) * GR(j), .
(5) TPO(Lj) = P4()) + STA(1) * GR(),
(6)  X(L) = TPO(,)) * YO() + TP1(,]) * Y1() + TP2(,))"Y2()
+TP3(L{)* Y3() + TP4(L]) * Y4(),
" fori,~0,1,2,3,4,and|=1....52.
Or, (8" X = TY, whera T = transition probabilty matrix.

EDUCATION LEVEL = 1. R2 = 0.442. TRANSITION PROBABILITY MATRIX:
- X

0.550.  0.149 0.194 0.088  0.019
(0.080)  (0.030)  (0.032)  (0.021  (0.137)

" 0.001 0.760 0.054 0.074 0.021
(0.003)  (0.004)  (0.002) (0.003) (0.003)

| Y 0.0 0.0 0.384 0.514  0.101
(0.016)  (0.019)  (0.017)

0.0 0.0 0.531 0.306  0.164
(0.080)  (0.084)  (0.121)

0.0 0.010  0.222 0533  0.238

(0.062)  (0.085) (0.096)  (0.0686)




EDUCATION L.EVEL = 2. R2=20.146. TRANSITION PROBABILITY MATRIX:
X

0.362 0.192 0.0 0.426 0.021
(0.052)  (0.052) (0.085)  (0.138)

0.031 0.641 0.144 0.105  0.079
(0.006)  (0.090)  (0.021)  (0.016)  (0.129)

Y 0.048 0114 0340  0.162  0.336
(0.013)  (0.030)  (0.048)  (0.041)  (0.094)
0.090 0.0 0.006 0723  0.182
(0.020) (0.017)  (0.108)  (0.116)
0.0 0.080 0.0 0.679  0.241
(0.080) (0.122)  (0.113)
» -

JUCATION LEVEL = 3. R2= 0.267. TRANSITION PROBABILITY MATRIX:

X

0.0 0.030  0.599 0.006  0.364
(0.034)  (0.089) (0.032)  (0.108)

0.008 0390 0187  0.413  0.003
(0.008)  (0.020) (0.035)  (0.044)  (0.014)

Y 0.039 0.145  0.126 0.277  0.413
(0.009)  (0.036)  (0.029) (0.088)  (0.086)
0.0 0.043 0.003 0.4886 0.487

(0.013)  (0.013)  (0.023)  (0.020)

0.083 0042  0.051 0.189  0.838
(0.007)  (0.009) (0.008) (0.016)  (0.031)




Qr, (8

FEMALE AGE GROUP: 60+

Eqations: (1) TPO(,]) = PO(IZ + STO()) * GR{)).

(2) TP1(,j) = P1(i) + ST1(}) * GRY()),
3) TP2(i,j) = P2(j) + ST2(i) * GR()),
4) TP3(L])) = P3(i) + ST3(i) * GR()),

(5) TPO(,j) = P4(l) + ST4(l) * GR(),
(8) X(1.j)) =TPO(,j) * YO() + TP1

+ TP3(L,))* Y3(j) + TP4(L,j) * Y4()),
forl,=0,1,2,3,4,and|=1....13.

0.0

.0.078

(0.006)
0.0

0.0

0.0

0.075
(0.155)

0.747
(0.022)

0.231
(0.119)

0.0

0.0

X

0.009
(0.020)

0.132
(0.021)

0.073
(0.108)

0.361
(0.067)

0.632
(0.0885)

0.318
(0.091)

0.042
(0.009)

0.698
(0.093)

0.639
(0.087)

0.340
(0.130)

(1) * Y1) + TP2(L)"Y2()

X = TY, where T = transition probability matrix.

EDUCATION LEVEL = 1. R2 = 0.468. TRANSITION PROBABILITY MATRIX:

0.598
(0.181)

0.001
(0.002)

0.0
0.0

0.028
(0.096)




EDUCATION LEVEL = 2. R2=0.387. TRANSITION PROBABILITY MATRIX:

X
0923 0.0 0.023 0.054 00
(0.2686) (0.080)  (0.186)

0.162  0.564  0.049 0.058  0.167
(0.039)  (0.042) (0.021) (0.026)  (0.030)

Y 0.030  0.011 0.433 0.507  0.020
(0.069)  (0.025) (0.115)  (0.114)  (0.042)

0.091 0438 0216 0263  0.003
(0.085)  (0.114)  (0.108)  (0.108)  (0.009)

0.0 0262 0.0 0.668  0.070
(0.127) (0.061)  (0.112)

ol

© Rew

EDUCATION LEVEL = 3. R2 = 0.536. TRANSITION PROBABILITY MATRIX:

X
0.007 0.0 0.168 0.091 0.735
(0.012) (0.125)  (0.188)  (0.274)
0.0 0.031 0.604 0.359  0.006
(0.029)  (0.076)  (0.053) - (0.019)
Y 0.240  0.001 0.268  0.105  0.396

(0.089)  (0.004)  (0.116) (0.088)  (0.255)

0.005 0.014 0.100 0.310 0.571
(0.008)  (0.015) (0.085) (0.114)  (0.143)

0230  0.024 0362  0.114 0.273
(0.080)  (0.021)  (0.047)  (0.083) (0.118)




MALE AGE GROUP: 15-24.

Eqatlons: (1) TPO(.j) = PO(i) + STO(i) * GR()),
(2) TP1(L)) = P1{l) + ST1(l) * GR()),
(3) TP2(i,{) = P2()) + ST2(i) * GR(),
(4) TP3(L)) = P3(i) + ST3() * GR(),
(5) - TPO(Lj) = PA(i) + STA() * GR().
6) X)) = TPO®)) * YOU) + TP1(L]) * Y1{) + TP2(.)*Y2()
+ TP3(L))" Y3()) + TP4(L)) * Y4(),
| fori,=0,1,2,3,4,and}=1....26.
Or, (8 X = TY, where T = transition probabilty matrix.

EDUCATION LEVEL = 1, R2 = 0,508. TRANSITION PROBABILITY MATRIX:
X

0.118 0.114 0.129 0.509 0.130
(0.018)  (0.044) (0.015) (0.057 (0.024)

0.010 0.464 0.223 0.215 0.088
(0.004) (0.016)  (0.006) (0.015)  (0.008)

Y 0.0 0.0 0.0 0.473  0.527
(0.035)  (0.035)

0.0 0.0 0.019 0535  0.447
(0.022)  (0.038)  (0.049)

0.0 0.0 0.004 0427  0.570

0.018)  (0.113)  (0.115)




EDUCATION LEVEL = 2. R2 = 0.644. TRANSITION PROBABILITY MATRIX:

0.085
(0.007)

0.014
(0.002)

0.0

0.0

-

EDUCATION LEVEL = 3. R2 = 0.383.

0.001
(0.003)

0.015
(0.002)

Y 0.023

(0.003
0.008

a.0

(0.001)

0.168
(0.034)

0.290
(0.011)

0.0

0.0

-+ 0.0

0.023
(0.009)

0.065
(0.006)

0.004
(0.004)

0.025
(0.002)

0.0

X

0.146 -
(0.015)

0.178
(0.004)

0.020
(0.018)

0.079
(0.031)

0.008
(0.031)

TRANSITION PROBABILITY MATRIX:

X

0.003
(0.007)

0.083
(0.008)

0.087
(0.009)

0.014
(0.004)

0.0

0.494
(0.033)

0.386
(0.007)

0.685
(0.021)

0.309

(0.043)

0.0

0.048
1 (0.052)

0.323
(0.027)

0.451
(0.041)

0.185
(0.015)

0.003

(0.018)

0.107
(0.020)

0.131
(0.008)

0.295
(0.028)

0.612
(0.061)

0.994
(0.031)

0.928
(0.064)

0.535
(0.032)

0.465
(0.049)

0.768
(0.018)

0.997
(0.016)




MALE AGE GROUP: 25.39.°

Eqations: (1) TPO(L]) = PO() + STO(!) * GR(j),
(2) TP1(,)) = P1(i) + ST1(i) * GR(),
(3) TP2(.j) = P2() + ST2() * GR(),
(4) TP3(L)) = P3()) + ST3(l) * GR().
(5) TPO(,j) = P4(l) + ST4(l 'GR(Q.
(8)  X{(J)_=TPO(]) * YO() + TP{L)) * Y1() + TP2(.,})"Y2())
+ TP3(Lj)* Y3()) + TP4(,]) * Y4(),
" for(,=0,1,2,3,4,andj=1....39.
Or, (6) X = TY, where T = transition probablity matrix.

EDUCATION LEVEL = 1, R2= 0.802. TRANSITION PROBABILITY MATRIX:
X

0.0 0.0 0.175 0.502 0.322
(0.040)  (0.063)  (0.047)

0.041 0.557 0.188 0.188 0.028
- (0.001)  (0.003) (0.002) (0.003)  (0.002)

Y 0.0 0.0 0.144  0.741 0.115
| (0.011)  (0.010)  (0.011)

0.0 0.0 0.035  0.277  0.688
(0.034)  (0.018)  (0.035)

0.0 0.0 0.329 0.665  0.016

(0.087) (0.083) (0.100)




EDUCATION LEVEL = 2, R2 =0.836. TRANSITION PROBABILITY MATRIX:
X

0.043  0.018 0.099 0.829 0.011
(0.012)  (0.042) (0.042) (0.072) (0.059)

0.035 0.427 0.208 0.309 0.023
(0.001)  (0.006)  (0.005) (0.005) (0.006)

Y 0.0 0.0 0.074 0.592 0.334
(0.014)  (0.025)  (0.021)
0.0 0.0 0.063 0.537 0.400
(0.012)  (0.025)  (0.025)
0.0 00 0.0 0.002 0.998

(0.007)  (0.007)

e
EDUCATION LEVEL = 3, R2a0.452. TRANSITION PROBABILITY MATRIX:

X

0.006 0.0 0.0 0.018 0.976
(0.016) (0.081)  (0.099)

0.005 0336  0.106 0864 0.0
(0.008)  (0.006) (0.016)  (0.020)

Y 0.012 0.002 0.109 0.148 0.729
(0.006)  (0.007) (0.033) (0.021) (0.049)

. 0.013 0.001 - 0.031 0.239 0.716
(0.003)  (0.004) (0.008) (0.021) . (0.031)

00056 0016  0.018 0.182  0.799
(0.001)  (0.002) (0.003) (0.009) (0.013)




MALE AGE GROUP: 40-59.

Eqations: (1) TPO(L]) = PO(l) + STO() * GR(),
(2) TP1(.j) = P1(i) + ST1(i) * GR()),
(3) TP2(L)) = P2(l) + ST2(i) * GR()),
(4) TP3(L]) = P3(i) + ST3() * GR(),
(6) TPO(L)) = P4(l) + ST4() * GR(j),
(6) X({1,)) =TPO(,)) * YO()) + TP1 (l\#) * Y1) + TP2(L,}))'Y2()
, + TP3(L))" Y3() + TP4(l,)) * Y4(), .
~ fori,=0,1,2,3,4,andj=1....52
Or, (68" X = TY, where T = transition probabilty matrix.

EDUCATION LEVEL = 1. R2 = 0.510. TRANSITION PROBABILITY MATRIX:

X
0.0 0.485 0.0 0.495  0.020
(0.097) (0.098  (0.137)

. 0037 0618 0200  0.134  0.012
(0.005)  (0.086) (0.112)  (0.018)  (0.002)

Y 0.0 0.0 0.180 0.720 0.090
(0.030) (0.102)  (0.128)

0.0 0.0 0.143 0.401 0.455
(0.033) (0.080) (0.078)

0.0 0.0 0.501 0.004 0.495

(0.084) (0.032) (0.077)



EDUCATION LEVEL = 2. R2 = 0.696. TRANSITION PROBABILITY MATRIX:

0.0

0.021
(0.003)

Y 0.034
(0.005)

0.0

0.0

ke

EDUCATION LEVEL = 3. R2 = 0.386. TRANSITION PROBABILITY MATRIX:

0.470
(0.072)

0.039
(0.018)

Y 0.0
0.001
(0.003)

0.007
(0.001)

0.003
(0.022)

0.521
(0.073)

0.054
(0.009)

0.0

0.0

0.036
(0.093)

0.431
(0.078)

0.226
(0.049)

0.106
(0.022)

0.002
(0.007)

X

0.0
0.162
(0.023)

0.078
(0.018)

0.148
(0.022)

0.016
(0.010)

X

0.0
(0.002)

0.0
0.0

(0.002)

0.096
(0.015)

0.027
(0.004)

0.978
{(0.139)

0.245
(0.035)

0.670
(0.098)

0.391
(0.028)

0.206
(0.047)

0.481
(0.097)

0.492
(0.073)

0.755
(0.112)

0.244
(0.037)

0.118
(0.010)

0.019
(0.137)

0.051

(0.133) -

0.164
(0.118)

0.461
(0.021)

0.779
(0.044)

0.013
(0.070)

0.038

- {0.140)

0.019
(0.137)

0.552
(0.028)

0.849
(0.020)

—




MALE AGE GROUP: 60+,

Eqatlons: (1) TPO(L]) = PO(I) + STO() * GR()),
(2) TP1(i,j) = P1(i) + ST1(}) * GR()),
(3) TP2(Lj) = P2(l) + ST2(l) * GR(j),
(4) TP3(.j) = P3(l) + ST3(i) * GR()),
ﬁs) TPO(L,)) = P4(j) + ST4() * GR()
6)  X(L})) = TPO(®J) *YO() +T 1(1 J) * Y1() + TP2(Lj)*Y2()
+ TP3(Lj)* Y3() + TP4(,)) * Y4(),
for,=0,1,2,3,4,and}=1....13
Or. (6" X a TY, where Ta transltion probabilty matrix.

'EDUCATION LEVEL = 1. R2= 0.696. TRANSITION PROBABILITY MATRIX:
X

0.0 0.026 0016 0058 0.0
(0.060  (0.056)  (0.101)

0030 0517 0228  0.186  0.030
(0.003).  (0.009) (0.007) (0.012)  (0.008)

Y " 0.0 0.0 0.002 0917  0.081
(0.003)  (0.043)  (0.042)

0.0 0.0 0.440  0.070  0.490
(0.077)  (0.088)  (0.051)

0.0 0.0 0.545 0240  0.216

(0.087)  (0.158)  (0.115)




EDUCATION LEVEL = 2. R2 » 0.624. TRANSITION PROBABILITY MATRIX:

=

EDUCATION LEVEL = 3. R2 = 0.543. TRANSITION PROBABILITY MATRIX:

0.0

0.051
(0.008)

0.0
0.009
(0.008)

0.0

0.0
0.0
0.0

0.006
(0.015)

0.021
(0.005)

0.471
(0.164)

0.420
(0.027)

0.0

0.016
(0.022)

0.0

(0.002)

0.400
(0.134)

0.038
(0.114)

0.007
(0.016)

0.528
(0.060)

0.007
(0.011)

X

0.457
(0.148)

0.230
(0.024)

0.004
(0.011)

0.179
(0.066)

0.0

X

0.497
(0.151)

0.512
(0.151)

0.111
(0.092)

0.108
(0.080)

0.005
(0.013)

0.072
(0.250)

0.199
(0.038)

0.671
(0.104)

0.412
(0.103)

0.256
(0.129)

0.0

0.450
(0.185)

0.729
(0.187)

0.007
(0.019)

0.094
(0.022)

0.0
0.100
(0.054)

0.325
(0.107)

0.384
(0.102)

0.745
(0.128)

0.104
(0.205)

0.0
0.153
(0.138)

0.351
(0.084)

0.873
(0.029)




Female:

15-24
25-39
40-59
60+

Overall
Males:
15-24
25-39
40-59
60+

Overall

.300
.544
.422
.468

.433

.508
.802
.510
.696

.629

REGRESSIONS Ra's

Education Class

.541
.136
.146
.387

.453

.383
.836
.696
.624

.634

TABLE 3

.409
.677
.267
.536

.472

.644
.452
.386
.543

.506

Overall

.42
.65
.29
.46

.452

.51
.70
.53
.62

.59



TABLE &
MOBILITY PROBABILITIES
BY SEX AND EDUCATION CLASS

A) Downward Mobility (average of lower off-diagonals)
Education Class
1 2 3
Females 8.6%
15-24 10.4% 9.9% 3.7%
25-139 13.2 7.4 3.7
40-59 12.8 10.5 6.0
Males : 3.7%
15-24 4.6 .1 .1
25-39 10.6 1.0 2.1
40-59 6.9 4.8 6.2
B) Chance of Staying in the Same Class
Females 41.4%
15-24 30.7 44.5 35.9
25-39 44.3 53.6 40.3
40-59 ‘44.7 46.1 32.4
Males 33.1%
15-24 33.7 33.9 26.3
25-39 | 19.9 41.6 29.8
40-59 34.0 35.4 39.9
C) Upward Mobility (average of upper off diagcnal)
Females ' 50.0%
15-24 58.9 45.6 60.4
25-39 42.5 39.0 56.0
40-59 42.5 431.4 61.6
Males ' 63.2%
15-24 61.7 66.0 73.

6
25-39 69.5 57.4 67.5
40-59 59.1 9






aale
class

0
0-3600
1600-500
5-12
12plus

]
1-1600
1600-500
5-12
12plus

9
N-3600
1600-500
5-12
12plus

Table 5: Expected Income in 1980 by age and
education class

fenale
15-2-1

1044.1
5845.6
9197.2
11543
1

3009.2
1131.6

9674.3
10130.2
1231.710797.9
9715.6  8645.4
6645.6 16838.5

table 5b

1 0.7440%9 2.392082
1 0.817982 1.732961
10.738139 1.102141
1 0.841687 0.748973
1 0.862840 2.186250

table 5¢

t |
099381 0.7244%7
992043 0.460745
131210 0.31310%

!
11
1o
11
1 1.159639 0.913952

42764

4650.5
1328.2
6191.6
- 10982
1206.6

71154
1231.6
-9513.9
11031.2
19167

171937
§501.7
T185.4
1361.8

1 1.087480 1.663876
1 1.140891 1.906212
[ 6.751802 1.119058
1 1.528376 1.53%224
1 0.978918 2.196066

1 1
1.049114 1.145645
0.691325 0.672561
1.405429 0.922679
0

1
1
1
1
1 0.900171 1.319849

female

13-24-2 15-24-1 25-39-1 125-39-2 25-39-) 40-59-1 40-59-2 40-59-3

2107.5
1270.2  §585.¢
1137.2  8854.8
7663.8  9265.32
9254.1

(487.9  8895.17
5418.6
10308.8

12369

10084.5 12751.2

1 1.944918 3.855124
1 1.402299 1.656962
1 1.144962 1.332368
1 1.208972 1.611951
1 1.089733 1.377897

1 1 1
1 0.721006 0.429807
1 0.588694 0.345609
1 0.621605 0.418650
1 0.560297 0.357419

6041 §0+-2 0+-)
13110.2
2958.5
6853.6
§983.8

5086.5

557.9
5065.5
§541.1
13129
1575.4

13990.9
5834.4
8736.6

12809.8
7205.9

1 0.042554 1.067176
1 1.712185 1.972080
1 0.954403 1.274746
1 0.617557 1.834216
1 1.244602 1.183895

1 1 |
1 40.23497 1.847941
1 22.42771 1.194503
1 14.51210 1.718755
1 29.24716 1.109371



incone

tule

tlass 19-24-1 15-41
0 1999 70994
0-3600 95352 7086.4
1600-900 129798 10923.%
5-11 12228.1 13310.1
ples 133367 16923.8
0 1 0.959%08
0-1600 1 1.0un
1600-500 { 0841596
12 1 1.091390
{2plus 1 1.168964
0 | 1
9-1600 1 1328621
1600-500 10.811111
-1 1 1.139531
11ples 1 12818

piles

19-24-1 19-9-1 25-39-2 25-38-1 40-88-1 40-39-1 10-59-1 6041

16241
12246.9
18674
14186.2
16974.%

1.195161
1.2
091018
1.206138
1212766

!
101212
0. 416518
0.54978
0.579808

10493.9

nles

1707.8 1674
1369.3  50%6.1 60617
TP AR R ERLIVEN
101 16354 1S 10
1154

table 5%

1 0.734530 1.595748
L8720 13801
1 1242936 1.59191)
1 0.819316 1.009782
I 2340191 2.07893%

table 8C

1
1975441 0.470256
1632149 0.397633
1115455 0.632776
).

1
1
!
1
1 3.180328 1.3027%8

1866.1

nales

5857 t6dLL
5051.8
8467 19641

8.4 11796.9

1408.1
§991.7
11801

1181

16983 15080.6 10603.3 15062.8 13540.5

11475887 0.752381
1 1.308916 1.549764
1 1.058722 0.868158
1 1.000274 1.033898
1 1.420976 1.169628

1 1 1
£ 0.885529 2.05%811
1 0717360 1.153880
1 0.679790 1.370163
1 0.962543 1.541988

§0s-1 K043
LH YR
(418 SSLLS
80,1 11257 92930
10817 10842.9  1916.5
1085, 148325 15680.4

19881
1192

1 0464718 0.60191%
1 120631 1.34891)
1 1.225008 1,013
1 1.00233¢ 0.7131897
L 1841188 1.946848

1 1 1
1 1611540 2.24001
1 1.636020 1681909
11196991 11580
1 3.962157 1.2338%5



TABLE 6

NUMBER OF CASES WHERE GROWTH EFFEC
IS POSITIVE '

Education Class Total Coefficients
1 2 3 1 2 3
Wemales Total pos, Neg Total pos neg Total pos neg |
15-24 7 (6) %) 413 () (3) 14 (5) (8) 17 20 22
25-39 X9 (4) (4) »11 (5) (6) £15 (7)) (3) 17 19 23
40-59 10 (6) (5) 9 (6) (9) 8 (B (M 20 21 23
60+ . 9 (4) (4) 11 (5) (5) £ 10 (1) (%) 17 21 23
@iales '
15-24 +12 3) (4) #11  (6) (3) 12 8) (& 22 18 22
25-39 #*10 9) (2) 210 (5) (2): 10 (6) (6) 17 18 23
40-59 14 (100  (3) * 9 (7) (4) 12 (6) (8) 17 19 23
60+ *11 (7 (1)" #11  (4) (4) 13 (5) (3) 17 19 20
Wote: In income classes 0~3 gta

ying in the same place is treated as downward mobility.

Numbers in parentheses are number of significant positive and negative growth

coefficients.
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1. ISSUES, FRAMEWORK AND MODELS
Our aim is to examine human capital investment decisions in urban Brazil
from Fhe perspective of individuals and their families. We begin with a study
of the returns to education in labor market outcomes, measured by the logarithm
of wages. Why estimate yet another set of wage functions? We are particularly
interested in tracing out the heterogeneity in returns to education across
regions, across sectofs (market and self-employed), across cohort and race.
While there have been several of these sorts of descriptions for men in Brazil,
female labor force outcomes are less well understood. In this study, we pay
special attention to differences in returns between men and women. In addition,
we estimate semi-parametric wage functions which place no parametric restrictions
on the reﬁurns to own education: this turns out to be important. Nonlinearities
in estimated wage functions permit discrimination among competing models of labor
markets. Furthermore, differences in returns among socioeconomic sub-groups vary
dramatically across the education distribution, which has implications for
inequality in Brazil. The first part of this paper describes these results; the
rest of the paper attempts to uncover some of the underlying reasons which might
explain them. We focus, for the moment, on the role of the household.
| Part of the differences in returns to education can presumably be
atﬁributed to heterogeneity in the demand for labor (Barros and Sedlacek, 1989;
Heckman and Hotz, 1986), the quality of education (Behrman and Birdsall, 1983,
1984; Behrman, Birdsall and Kaplan, 1991; Birdsall, 1985; Card and Krueger,
1990), individual ability and motivation (Griliches and Mason, 1972; Griliches,
1977). ' An issue which has received a good deal of attention in this literature,

at least in the United States, is the extent to which heterogeneity in estimated



returns can be explained by variation in family background (see, for example,
the review by Willis, 1986).!

Over and above purging estimated returns to own education of bias due to
omitted variables, the impact of background characteristics, such as parental
education, is of interest in and of itself. This is particularly important in
developing countries where there is much concern with inter-generational
mobility. Yet there have been rather few studies of labor market outcomes in
developing economies which take account of family background characteristics.?

Indeed, there has been a good deal of interest in precisely this topic in
Brazil. In two earlier studies, Pastore (1982) and Medeiros (1982) use the 1973
Pesquisa Nacional por Amostra de Domicilios (PNAD) and include indices of
father's occupation in male earnings functions. This work has recently been
updated (Pastore and Zylberstajn, 1990) with the 1982 PNAD, focussing on mobility
across social classes. Haller and Saraiva (1986) and Saraiva, Pahari and Haller
(1986) also use the 1982 PNAD and include father'’s occupational status in

earnings functions for males and females, stratified by region. All these

'For example, researchers have estimated earnings functions and examined how
robust estimated returns to education are to information on siblings (Griliches,
1979; Behrman, Hrubec Taubman and Wales, 1980; Bound, Griliches and Hall, 1986
and Hauser and Sewall, 1986) and to information on parents (Leibowitz, 1974;
Featherman and Hauser, 1978; Pananicolau and Psacharopoulos, 1979; Solon, 1989a,

1989b; Solon et al., 1989; Willis and Rosen, 1979; Altonji, 1988; and Corcoran
et al., 1989, 1990).

2In one of the first of these studies, Carnoy (1967) finds that, in Mexico,
father's occupation is strongly related to his child’s wages as an adult.
Behrman and Wolfe (1984) estimate household income functions for adult women in
Nicaragua, using parental education as controls. Father'’'s schooling 1is
significantly positive. Heckman and Hotz (1986) estimate male earnings functions
for Panama and find positive effects for both mother’s and father's schooling,
with the mother’s effect being larger. Using the World Bank’s Living Standards
Measurement Survey from Peru, Stelcner, Arriagada and Moock report similar
results for males in the market sector. Sahn and Alderman (1988) find an effect
of father’s predicted wages on wage outcomes in Sri Lanka. Armitage and Sabot
(1987) interact own education with parents’ education, finding sharply rising
marginal rates of return in Kenya and to a lesser extent in Tanzania.



studies find positive effects of father'’'s occupation, used as an indicator of
the family’s socioeconomic status. In a recent study, Lam and Schoeni (1990)
use tﬁe 1982 PNAD to analyze earnings of ma:ried men and instead of father'’s
occupation, include parental schooling. They also include the schooling of the
spouse and parents-in-law. They find positive impacts of parents’ and parents’-
in-law education and important interactive effects with own education (the
marginal return rising with better family background). Although not a focus of
their study, Lam and Schoeni find that the relative effects of father'’'s vs.
mother’s education depends on the adult child’s education leﬁel, with the effects
of father's and father’s-in-law education being somewhat higher than that for
mother’s and mother’s-in-law among more highly educated males.

Our second goal in this paper is to better understand household resource
allocation decisions. We take a closer look at how background affects labor
market outcomes and link its role to patterns in returns to education. Again
we focus on the differences in impacts on men and women, across regions and
sectors of the economy and again we find the effects vary over the education
distribution.

It is very difficult to test hypotheses about household decision making
in the absence of individual-specific consumption data. We can, however, infer
a good deal from an examination of the impact of parental education on child
human capital and labor market outcomes. This is the focus of the remainder of
the papef. Does the education of fathers have the same effect on the wages of
sons and daughters? Is there evidence for differential effects of a mother’s
educations on her sons and daughters?

There are several reasons why we might observe differential effects of a
parent’s education on sons and daughters. They may simply reflect child rearing

technology: women tend to spend more time with their daughters and fathers with



their sons (Lamb, 1976, 1987; Morgan, Lye and Coﬁdran, 1988). The differences
may be efficient: for example, expected returns to these investments may differ,
and the returns may be parent-specific. Women, for example, may allocate more
resources to a daughter if they expect to get more in return later in life than

from a son.?

Finally, differences in the effects of background might reflect
differences in preferences: it may be that fathers just prefer to allocate more
resources to their daughters.

We take the analysis one step further and examine the role of the education
of a spouse’s parents: it is rather difficult to interpret differences of the
effects on a son-in-law and a daughter-in-law as reflecting the role of
technology in child rearing. We do find differences which suggest that parents
allocate resources differentially to sons and daughters after marriage, either
because they yield different returns or because of preferences.

Documenting these differences does not explain them. The fact that ﬁhe
impact of parental education on men and women is stronger among younger cohorés,
suggests thét we can learn a great deal about household resource allocation
decisions from studying investments in the human capital of children. We turn
next, thefefore, to the determinants of child schooling outcomes.

There are an enormous number of studies which demonstrate that parental
education is a very good predictor of child education and performance in school.

For Brazil, Barros and Lam (1990) examine schooling levels of 14 year-olds in

Sao Paulo and the Northeast region of Brazil, using the 1982 PNAD. They focus

3spitze and Logan (1990) report that daughters are more likely to be in contact
with and assist their parents in old age and that a single mother is
significantly more likely to be in contact with her children if at least one is
a daughter. According to Hess and Waring (1978), after the father's death,
daughters tend to give more attention to their widowed mothers and sons give

less. In contrast, Hoddinott (1990) argues that in Kenya, absent daughtars tend
to remit more money to fathers than mothers.



on the impacts of parental education (which they aggregate into one measure) and
father's income, finding rather strong effects of parental education, but very
weak effects of father’s income.

There have been rather few studies of investments in human capital which
explicitly examine the interaction between household resources and gender. King
and Lillard (1987) report tﬁat among Malays in Malaysia, mother’'s and father's
education have a significant effect on daughter’'s schooling attainment, but not
on sons. Among the Chinese in Malaysia, mother'’s education has a positive effect
on both but father’s education affects only son’s schooling attainment. King
and Bellew (1989) report that, in Peru, both parents’ education significantly
raises the prébability a child (aged 8 through 19) attends school. Maternal
education has a bigger effect on the probability a daughter is at school,
relative to a son; paternal education has a bigger impact on the son. Using
data on another indicator of child human capital investments, weight for age,
Bhuiya et al. (1986) find that in Matlab, Bangladesh, mother'’s education has a
significant positive effect on son’s weight but not on daughter’s. Using height
as an indicator of child health, Thomas (1990a) reports that mother’'s education
tends to have a bigger effect on the height of a daughter and father's education
has a bigger effect on the height of a son: this is true in the United States,
Brazil and Ghana. In urban Brazil, Thomas (1990b) finds that non-labor income
attributed to mothers has a (significantly) bigger effect on the weight for
height of daughters, relative to sons, and that unearned income in the hands of
fathers has a bigger impact on his sons’ weight for height. Desai et al. (1989)
find that a mother’s education significantly affects her daughter’'s intellectual
ability (measured by the Peabody Picture Vocabulary Test) but not her son's

ability.



In this paper we focus on the impacts of mother’s and father’'s education
on a variety of indicators of child educational attainment. Stratifying by age,
we model enrollment decisions for children; whether they have attained the level
they should with continuous attendance and advancement; and the gap in
attainment, for those who are behind (or have dropped out). Among children who
are enrolled, we examine the probability they attend public or private school,
whether they attend for only half or full day and whether they report regularly
doing homework. The impacts of parents on child schooling decisions can arise
for several reasons other than taste. Parents spend time with their children
and this may enhance the child’s productivity in school. Whether homework is
regulary done may be an indication of this effect. Parents also invest financial
resources, which should show up in the decision (and financial ability) to attend
private or public school and possibly in whether school attendance is for all
day or half. The children of better educated parents are certainly more likely
to be at school. But are daughters of better educated fathers more or less

likely to be enrolled than sons? Are sons of better educated mothers more or

less likely to do homework than sisters?

2. RESULTS

All the data for this study are drawn from the 1982 Pesquisa Nacional por
Amostra de Domilcilios (PNAD). An annual labor force survey, much like the
Current Population Survey in the United States, it contains a special supplement
in each year: in 1982 the focus was on education. Each household head and spouse
reported the educational status of both parents as well as occupational status
of the father. Furthermore very detailed information was gathered on schooling

attendance and attainment for all household members over 7 years.



The PNADs are from a stratified probability sample that is nearly national
in scope.* Information is available on some 112,000 households, comprised of
over 500,000 individuals. Approximately xx households are located in urban areas

and are the subject of this study. Two sets of results are presented.
(1) WAGE FUNCTIONS

We begin with the determinants of (the logarithms of) wages among adult
men and women are reported: we focus on the returns to own education and how
these vary by gender, region and sector of employment. For the Northeast, we
also disaggregate by cohort and by race. We show that returns to education
differ not only among these sub-groups but also differ across the education
distribution. Noting that the effect of including background controls, such as
parents' education, has a significant effect on estimated returns to own
education, we show these effects differ not only by gender and sector of
employment but, they also differ across the education distribution. We therefore
attempt to untangle some of these differences by examining investment choices
within the family. We demonstrate that the influence of the education of parents
(and parents-in-law) is not linear, that spousé;s parents have a large and
significaﬁt impact on wages and we find, in several instances, that these

influences are larger on children of the same gender.

a) Wage functions: inter-sectoral and inter-regional comparisons
The richness of the 1982 PNAD is exploited in two dimensions which are key
for this study. First, the very large sample size permits semi-parametric

estimates of the returns to own education: a dummy variable for each of seventeen

“Rural areas in the north region of the country are not sampled for cost reasonms.
The urban sample is national.



years of education is included in each regression.’ We also stratify the data
in multiple dimensions to permit flexibility in the effect of education on wages.
Second, the survey provides unusually detailed information on the education of
each individual’s mother and father, as well as the education of the spouse and
the spouse’s parents. These characteristics are included as indicators of family

background to determine the extent to which they can explain the heterogeneity

in returns to education.

In addition to estimating the determinants of total wages (measured by
total income for the previous month divided by total reported hours for that
month), we also distinguish wages earned in the market sector from wages in the
self-employment sector treating selection into these sectors as endogenous.®

We estimate wage functions rather than earnings functions, in order to
abstract from labor force participation and labor supply decisions. This is
important from the point of view of identification and also when the
characteristics of the spouse and spouse’s parents are included, if husbands and
wives make joint labor supply decisions.

Using data only from urban Brazil, three sets of log wage functions are
estimated separately for men and women, stratified into three macro-regions which

we refer to as the South,’ Northeast® and Center-North.? We restrict ourselves

The regressions are semi-parametric in the sense that while there are no
parametric restrictions on the form of the log wage-education function, a series
of additional characteristics are included in a particular parametric form.

®The PNAD collects information on primary and secondary jobs, but the job
classification is only known for the primary job. For this reason, while total
wage is defined as total (primary plus secondary) monthly earnings divided by
total monthly hours, market wage and self-employment wages are defined using

primary job information only. Less than four percent of the sample reports any
seccndary amployment.

’Rio de Janeiro, Sao Paulo, Brasilia, Parana, Santa Catarina, Rio Grande do Sul,
Minas Gerais and Espirito Santo.



to household heads and spouses, since those are the individuals for whom we have
mother and father education information. We further restrict the age group to
23-60 year olds, to avoid sample selection issues that would arise if we were
to use young and old household heads. There exist 62,087 female and 58,687 male
urban dwellers, aged 25-60, who are household heads or spouses. These comprise
our sample for the wage regressions. Sample characteristics appear in Appendix
Table 1.

The regressions include age (and its square), race and state dummies as
well as terms to control for self-selection into the labor market (for women)
and into the market or self-employment sectors (for both men and women).!® These
selection terms are identified with household unearned income (which should
affect the decision to participate but not directly affect an individual's wage)

and knowledge of father’s occupation (at the time the individual started

working) .11

®Maranhao, Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco, Alagoas,
Sergipe and Bahia.

SActually this includes both the center-west and north: Amazonas, Amapa, Acre,
Para, Rondonia, Roraima, Matto Grosso, Matto Grosso Sul and Goias.

WFor this version of the paper, separate linear probability models were run for
market and self-employment for males and for any participation, market or self-
employment participation for females. In principal, the market and self-
employment decisions for women should be estimated jointly as a polytomous probit
or logit model. This strategy will be followed in a future version of the paper.
In addition, time did not allow correction of standard errors for the log wage
equations. This will be done in the next version.

lRoughly 20 percent of males and 75-80 percent of females do not report their
father’s occupation. This turns out to be highly correlated with labor force
participation, particularly for females. The participation equations are
identified from the non-labor income and knowledge of father’s occupation
variables. All other variables in the wage equation are also covariates in the
participation equations. Linear probability models for the participation
equations are estimated reasonably precisely. R2?s fall in the range of .67 for
female labor force participation, .45 for female market wage participation and
.20 for self-employment. The R2s for male sectoral choice are somewhat lower.
In all first stage equations the unearned income and its square are highly
significant, with individual t-statistics above 7, except for self-employment.
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Estimates of returns to own educagion are presented in Figures 1 through
8 as well as in Appendix Table 2 and Appendix Figure 1. The data are very rich
and there is an enormous amount of information in the figures and tables: our
task in this section is to summarize important features for the purpose of
understanding how returns to investments in human capital vary in urban Brazil.

The vast majority of studies of returns to education estimate simple models
which are linear (or possibly quadratic) in education (see, for example, the
reviews by Psacharopoulo;, 1985, and Psacharopoulos and Woodhall, 1985). But
is there a single return to education? Our semi-parametric estimates of the
conditional expectation of log total wages are presented in Figure 1: the slope
between any two years is the marginal return to that year of education. A linear
regression would seem adequate if the aim was simply to estimate an average
return to education: it would clearly not be satisfactory, however, if interest
focusses on heterogeneity in returns across socio-economic groups. The figure
is repeated for males in Appendix Figure 1.

In the South, there are a series of steps in the log wage function. The
average annual return to four years of education is about 10% and much of this
is due to a significantly higher return to completing the fourth year (first part
of elementary schooling) relative to the previous three years. Those who leave
school the following year or one year before the end of elementary school (ﬁhe
seventh year) gain nothing (in terms of wages) from the last year at school and
the average return to the second half of elementary school is lower (8%). The

return to secondary schooling (9-12 years) is significantly higher (over 13%)

Income has a strong negative impact on labor force participation, as one would
expect. Knowledge of own father's occupation is significant for males and has
t-statistics in the order of 100 for females. Women who report their father’s
occupation are up to 50 percent more likely to participate in the labor market.
Other variables such as own education have expected (positive) effects on market
participation and negative effect, at higher levels, on self-employment.
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and is especially high for the last two years. One year of post secondary
schooling yields a small return and in fact returns to post-secondary schooling
never reach those for secondary education.!?

Relative to the South, men are paid less in the Northeast across the entire
education distribution. The returns to education are smaller for elementary
schooling (about 8% per annum) but then dramatically increase and are more than
double (neérly 18%) for men who attended secondary school and so much of the gap
between wages in the South and Northeast disappears. Completing only the first
two years of post-secondary schooling yields a dramatically lower return to men
in the Northeast (negative for the second year) although returns rise
substantially thereafter,

At the bottom of the education distribution, men in the Center-North are
paid about the same as in the South but, since returns to elementary schooling
are lower than in either of the other two macro-regions, men with some secondary
schooling are paid about the same as men in the Northeast. Thereafter, the
returns are very similar for men in the North and Northeast. There are several
negative returns to an additional year of schooling, including the first year
of each schooling level (the fifth, ninth and twelfth years).

Among women, the returns to education are higher in the Northeast, relative
to the South, throughout the education distribution except for the last two years

of elementary education and the first two years of secondary school. On average,

12Since samples are often relatively small at the top of the education
distribution (over 15 years), we will pay less attention to those returns. Note,
however, that in polynomial models these observations often have a very large
influence on estimated returns. In our semi-parametric specification, of course,

these observations do not contaminate estimated returns elsewhere in the
education distribution.
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returns are about 20% higher!® and thus much of the gap in wages at the bottom
at the education distribution has disappeared at the top. Returns to elementary
school are lowest in the North but by secondary school these returns track
closely the Northeast. There is less evidence for steps in the female log wage
functions, except in the North (which is estimated imprecisely relative to the
other two).

What might explain the steps in the wage functions for men? It may be
that particular years of schooling (often the first year of each level) is just
not very productive. This seems an unlikely explanation as one would expect it
to apply across all regions and certainly should apply equally to men and women.
Noting that returns tend to peak in the last year of each education level, and
then decline, Saraiva et al. (1986) argue that the shape of the wage functions
reflects credentialism (although they admit that other factors might also
matter). It is far from clear why the effects of credentials should differ'by
gender and region as they do (in their Table 2 and our Figure 1l). It seems
plausible that the steps also reflect differences in the types of individuals
who quit school at the beginning of a new education level. We will return to
this issue below.

The lower panel of Figure 1 compares returns across gender. In the South,
returns are about the same for men and women until the last part of elementary
education (6 years) whereupon returns for women are consistently higher: these
differences are about 10% on average and are significant for secondary schooling

and above.!* The relative patterns are similar in the Northeast, although

1313.9% in the Northeast and 11.8% in the South. For 8 years post elementary
education, the average returns are 17.4% and 13.7% per annum respectively.

14The average return for 8-16 years of schooling is 13.8% for women and 12.5% for
men.
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females earn higher returns earlier (half way through elementary school), which
are significant slightly later (towards the end of secondary school). The
difference in the average rate is higher in the Northeast (25%) and so while
women’'s wages in both the South and Northeast catch up with those of men, catch
up is greater in the poorer Northeast. It is clear that wage functions that are
linear in education (or a low order polynomial) will fail to capture these
important differences in returns across the education distribution.

Figure 2 presents the conditional expectatidﬁs for log market wages.
Generally the patterns for market wages and total wages are broadly similar.
Returns are higher for both men and women in the Northeast, relative to the
South, throughout the education distribution apart from negative returns to the
first year of secondary school (and a small return to three years of elementary
school for women). Towards the top of the education distribution, therefore,
wages in the Northeast and South are about the same; the gaps between men and
women, however, persist.

Returns to education in the self-employment sector, in Figure 3, are quite
different. For men, relative to the Northeast, returns are higher in the South
for elementary and secondary school; returns (and wages) in the Center-North
track those in the South very closely. Men working in the self-employment sector
in the Northeast seem not to do very well. In contrast, apart from a negative
return to the second year of secondary school, women in the Northeast enjoy a
higher return to every year of schooling (less than fourteen) relative to women
in the South. Thus, in the Northeast, among those with no education who choose
to work in the self-employment sector, women earn only about one third a man’'s

wage; at the top of the education distribution, however, the wages of men and

women are about the same.
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Clearly, if education is simply a credential (or signal) then there should
be no steps in the wage functions for the self-employed (who do not need the
noisy signal provided by the education system). Among self-employed men in the
South, returns decline in the fifth, seventh and fourteenth year at school. 4In
the Northeast, they decline in the fourth, sixth, eleventh and thirteenth year.
It is very difficult to see how these can be explained by credentialism. Notice
also that among males who are self-employed in the Northeast, those who complete
the first part of elementary school and those who complete secondary school earn
less than those who had dropped out before graduating. We suspect, therefore,
that the steps in the wage functions refle;ts, at least in part, heterogeneity
in the types of people who leave school prior to completing a level. This
suggests that the family background variables in the data, while capturing an
important part of the story, do not fully control for these effects.

Returns in the market and self-employment sectors are compared in Figure
4. 1In the South, returns to education and wages are about the same for men in
both sectors. For women, returns in the market sector are higher for elementary
school and so wages there are higher among women with at least some secondary
schooling; Women in the Northeast earn about the same wage, and return, in both
sectors although there is more ﬁoise in the self-employment function. Among men
in the Northeast, there are important differences. At the bottom of the
education distribution, wages .in self-employmeﬁt are higher but returns to
education are lower than in the market sector. The market sector returns take

off at the end of elementary school and so wages are higher in the market sector

at higher levels of education.
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There are, therefore, large differences in the returns to education across
regions: this is, by now, very well understood.!® There are also significant
differences across gender. Little attention, however, has been paid to the
substantial differences in returns across the market and self-employment sectors
and, perhaps most Iimportantly, to how all these differences vary over the
distribution of education. Smoothing over the differences (with parametric
functional forms) seems to miss an important dimension of the wage-education
function. A piece-wise linear spline function would fit these data well: but
that becomes clear only after examining these semi-parametric estimates.

(b) Wage functions: cohort and race comparisons

In this section, we focus only on the Northeast and examine differences
in returns after stratifying the sample on age cohorts, in the first case, and
on race in the second. Estimated conditional wage functions are presented in
Figure 5 for three age groups: younger (25-34 years), middle (35-44) and older
(45-60): generally, returns to education tend to decline with age.

In the market sector, for the first half of elementary school, the middle
and older groups earn the same returns which are about double those of the
younger cohort. In the second half of elementary school, however, the returns
for the older cohort take off and so the average return to the first years of
schooling is about 13% for the older cohort, about three-quarters of that for
the middle cohort (9.3%) and only half that for the younger cohort (6.2%).1®

After elementary school, returns for the younger cohort take off and they more

than double (to 13.9% for secondary school and 17% for four years post-secondary

15See, for instance, Behrman and Birdsall (1983), Birdsall and Behrman (1984) and
Birdsall (1985).

18For the older cohort, the return to the eighth year of school is negative: the
average return to the first seven year is a massive 17.5%.
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school). Since returns for the middle cohort also increase and those for the
older are slightly lower, inter-cohort differences in wages are narrower at the
top of the education distribution than at the bottom. The patterns for women
are similar with the older cohort enjoying much higher returns to the second half
of elementary school but returns for the younger and middle cohort take off
during secondary school.

In the self-employment sector, the differences are less obvious. The
middle cohort seems to do worst and earns lower returns than both the younger
and older cohorts for the first half of elementary school although they catch
up to the younger (but not older) cohorts by the beginning of secondary school.

Returns to schooling are apparently changing dramatically over time in
Brazil. As education opportunities have expanded and more children have
completed elementary school, economic returns to the first years of schooling
have declined. Going beyond primary school, however, reaps large returns and
these returns are greatest for che'most recent cohorts: this has very important
implications for the path of income inequality in Brazil. (Lam and Levison,
1987; Barros, 1989).

Conditional expectations of log wages are presented in Figure 6 based on
regressions estimated separately for blacks, mulattos'and whites (including
Asians). In the market sector, returns to education (and wages) are about the
same for men in the tﬁree groups who have four years or less of schooling but
the returns to the second half of elementary school are higher for whites and
by secondary school, returns for mulattos have also taken off, leaviﬁg the blacks
behind. In the self-employment sector, there are no significant differences in
returns to education for men. This is also true for women in the market sector
but not in the self-employment sector where whites are consisten;ly better

rewarded for education than either mulattos or blacks (although these estimates
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are quite imprecise). Differential returns by race, it appears, is greatest for
men in the market sector and is significant in the upper half of the education

distribution; for women, it is apparent only in the self-employment sector and

persists throughout the education distribution.

c) Wage functions: effects of background on returns to education

All the estimated returns to education discussed so far have included
controls for the background of the worker including parents’s education.l? We
have also included controls for spouse’s education (permitted to affect wages
in a non-parametric form) and spouse’s parents’ education, While not usually
included in wage or éarnings functions (see Lam and Schoeni, 1990, for an
exception), spousé*&nd spouse parents characteristics may affect wages in several
ways. Self-employment wages include the return to self-employment capital, which
is likely to be enhanced in households with better access to resources. Market
wage returns may also be affected, if, for example, there 1is job queueing or
other forms of market segmentation. Given that we are not able to measure job-
specific experience; returns to women are likely to depend on the degree of
labor fofce attachment, which may be related to both husband’s and possibly
parents-in-law characteristics. Finally, these variables will in part pick up
effects of marital sorting, together with the fact that own parents’
characteristics only inmperfectly measure family background.

Many studies hdve compared returns to educationlwith and without these
sorts of controls and demonstrated substantial declines in estimated returns.
How do estimated returns in Brazil change when background is added to the

regressions? The results are presented in Figures 7 and 8 (with solid lines

7And a dummy for those mothers and fathers whose education is not reported.
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representing those regressions which include background and are discussed above).
The comparison for males (ignoring regional heterogeneity) is discussed in Lam
and Schoeni, (1990).

Estimated returns with background controls are substantially smaller in
all cases and decline by over 20% in many cases. For women in the South, the
differences in returns are about 15% and are approximately constant across the
education distribution in the market sector but the differences increase with
education in the self-employment sector (from about a 10% difference for one year
of education to over 30% at high levels of education). 1In the Northeast, the
differences rise with education in the market sector and possibly also in the
self-employment sector.

Similarly, among men who are self-employed, the returns to background are
biggest among the best educated in both the South and Northeast. For men working
in the market sector, however, the differences are a nonlinear function of
education; they are smallest at the bottom of the education distribution,
increase until the beginning of secondary education and then the differences tend
to decline.

There are, it appears, quite different patterns to the role of background
on labor market outcomes depending on the gender, region and sector of employment
of workers as well as their levels of education. Again, these results have

obvious implications for the path of income inequality in Brazil.

d) Wage functions: direct effects of background
Whereas in those regressions which include controls for background, there
are significantly higher returns to education for women, at least in the upper
part of the education distribution, these differences disappear (in significance)

when background controls are not included. This suggests that there are
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interesting differences in the allocation of resources by households to men and
women. We turn, therefore, to discuss the direct effects of family background
on wages, paying particular attention to differences in the effects of the
education of fathers and mothers (or fathers-in-law and mothers-in law) on the
n wages of sons and daughters. Table 1 reports estimates for the three macro-
regions, separately for market and self-employment wages.

In the Northeast we see that mother’s education has large, significant
positive effects on the n market wages of daughters. Daughters with mothers
having greater than elementary school education enjoy a 30 percent market wage
advantage over daughters of illiterate mothers. Although this effect is small
compared to the own education effect, it is still sizable. While mother’s
education does affect the wages of sons, these effects are significantly smaller
than those on daughters. This suggests that, in the Northeast, mothers have a
bigger influence on the labor market outcomes of their daughters relative to
their sons. Of course, we cannot tell whether this reflects differences in time
or financial resource allocations, the effects of role models, or of preferences:
we can tell, however, that educating women today is likely to have a bigger
influence on wages of women, relative to men, in the next generation.

By contrast, in the South, the influence of mother’s education is somewhat
larger for sons than daughters, although the differences are jointly significant
at only the .10 level (and individually significant for the best educated). 1In
the Center-North, mothers with at least four years of education have significant,
positive effects on the wages of both their sons and daughters.

Father’s education has a significant impact on both sons’ and daughters’
log market wages in all three regions, but the differences are not statistically
significant, except at the top of the education distribution. It has been noted

that relative to fathers', mothers’ education has a bigger effect on labor market
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outcomes of children;!® this is also true in the Center-North, the Northeast and
among sons in the South. It is not, however, a general fact. Among daughters

in the South, the reverse is true: the influence of fathers' education is greater

than that of the mother.

The effects of parental education on self-employment wages are different.
In the Center-North, fathers have a significantly positive impact on the wages
of sons, but not on daughters’ and this difference in significant. Once again,
there is evidence that parents tend to allocate more resources towards children
of the same gender, in this case fathers to sons. The magnitudes of the self-
employment wage differentials over having an uneducated father are larger in the
Center-North than for market wages, ranging from 6 percent at low levels of
education to 20 percent at high levels. Better educated fathers in the Northeast
also have a positive influence on wages of sons, but not daughters. Mothers in
the South and Center-North have strong, positive effects on self-employment wages
of both sons and daughters, differentials ranging from 15 to almost 40 percent
at higher levels.

Lam and Schoeni (1990) point out that the education of parents also ha§
a dramatic effect on the earnings of sons-in-law. It turns out that the effects
on (the wages of) daughters-in-law are also dramatic. In addition, these
influences vary across gender; region and sector of employment.

Father-in-law'’s education has positive, significant effects on market wages
of males in the Northeast, but not on the market wages of females; this
difference is significant for education over 4 years. 1In the South, fathers-

in-law also have significantly positive effects on market wages of males, not

®Heckman and Hotz (1986) present results for earnings of men in Panama; Behrman

and Wolfe (1984) present results for schooling achievement and household income
for women in Nicaragua.
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on females and, again, these differences are significant. We know from the first
panel of Table 1, that the education of a father significantly affects the wages
of a daughter (typically more than a son). Fathers, it appears, also allocate
resources towards their daughters’ husbands but not to their sons’ wives.
Furthermore, the magnitude of the effects of the education of fathers-in-law on
n wages of men is of the same order of magnitude as the effect of the man’'s own
father (ranging from 10 percent at 1-3 years of schooling to 20 percent at
greater than 8 years).

Mothers-in-law have positive impacts on market wages of both men and women
in the Northeast, though the differences across gender are not significant.
Effects of mother-in-laws are significant at lower levels of education for women
and at higher levels for men, magnitudes ranging from 10 to 20 percent for the
significant effects. In the Center-North, mother-in-laws have their largest
effects on market wages of men, not women, particularly at lower levels of
education.

For the case of self-employment wages, there are strong effects of mother-
in-lgw's education, at higher levels, on men’'s wages in all three regions. The
magnitudes are largest in the Northeast (20 to 50 percent at higher levels of
father-in-law education) and smallest in the South. In the Center-North the
differences between the effects on male and female wages are significant at
greater than three years of education; they are significant at greater than eight
years in the Northeast. There exist little in the way of influence of father-
in-law’s education on self-employment wages in any of the regions.

Family background clearly plays an important role in determining labor
market outcomes. This role varies significantly by region, by sector of
employment and by gender of the child. It also varies, in a non-linear fashion,

by the education of the parent. We turn next to study the Northeast in more
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detail, reporting family background effects, first, by race and, second, by age
cohort. Table 2 reports results for market wages, stratified by race: whites
(including Asians), blacks and mulattos. Dramatic differences are immediately
apparent: gender differentials appear for whites, but not for blacks.!® Among
whites, there is a strong positive impact of mother's education on the market
wages of daughters, but none on the wages of sons. These differences are
significant. The magnitudes of the wage differentials on daughters is 22 percent
for those whose mothers are literate, rising to almost 50 percent for daughters
of mothers with greater than elementary schooling. Among mulattos there exists
some evidence for effects of mother’s education above grade three on both male
and fgmale market wages, with magnitudes from 11 to 19 percent.

Father’'s education has an effect on the market wages of white males and
mulatto females only at levels above eight years. No other effects are
discernable. Among blacks, we find essentially no effects of either parent’'s
education on market wages of either gender.

For whites the influence of a father’s-in-law education is significantly
positive (from 15 to 20 percent differentials) for males, but not for females;
these differences are also significant. Among mulatto men, there is a positive,
significant impact of father-in-laws’ education, whereas there exists no
discernable effect on wages of women,

The education of a mother-in-law has a positive influence on the market
wages of white females, but the differences between these and the effects on male
wages are not significant. For mother-in-laws of mulattos, the results are

mixed, with some influence detectable on male wages. For blacks, there exist

193ee Thomas (1990) for contrasting results on the influence of parental
education on child health in the United States.
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no discernable effects of parents-in-law, just as there are none detectable for
parents.

In Table 3 we report family .background results for three age groups, 25-
34, 35-44 and 45-60. The main result is that the differences by gender in family
background effects on market wages occur for the younger two groups. For thé
oldest group, no important differences arise.

Father's education affects male, but not female wages for the youngest
group, 25-34 year olds. Market wage differentials range from 6.5 percent for
sons of fathers with 1-3 years of schooling to 20 percent for those whose fathers
have greater than an elementary level. There exist positive effects on both male
and female wages of the 45-60 year old group, but no significant differences
emerge. For mother’s education, there exist strong, positive effects at greater
than three years on female wages of the youngest age group. For 35-44 year olds
we find strong effects of mother's education on daughters; market wages at all
maternal education levels, with significant differences between female and male
wage effects. Wage differentials over daughters of uneducated mothers are in
the range of 15 to 30 percent for both of these age groups.

Among the effects of parents-in-law, we find positive effects of education
of fathers-in-law on male market wages for both 25-34 and 35-44 year olds, with
no effects on female wages for either group. The differences are significant
for the latter age group. In contrast, education of mothers-in-law has positive
influence on wages of both men and women aged 25-44, the effects being ; little
larger for women. For the older age group; there are, again, no important
impacts of either parent-in-law on market wages.

The education of both own parents and the parents of a spouse affects labor
market outcomes of workers in urban Brazil. The effect of background, however,

is not the same on sons and daughters and differs for mothers and fathers (as
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well as parents-in-law). Excluding background from the wage functions, then we
find there are no significant differences in returns to education for men and
women. Including background, however, we find that women earn a greater return
to education which is significant beyond elementary school. We also find that
a mother’'s education has a bigger effect on the market wage of her daughter,
relative to a son, in the Northeast whereas a father’s education has a bigger
effect on the self-employment wage of a son, relative to a daughter, in the
Center-North. The influence of a father in law is apparently greater on men in
both the South and the Northeast. Finally, we find these sorts of differences
tend to dissipate with age of the worker.

2. CHILD EDUCATION OUTCOMES

While it is not possible to determine the underlying reason for these
differences, they do suggest that there is a good deal to learn about resource
allocation decisions within households. We turn next, therefore, to examining

exactly this issue within the context of child schooling decisions.
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Figure 2
Returns to education

(a) by region
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Figure 3

Returns to education : fn(self employment wage)
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Comparison of returns to education in market and self-employment sectors

In wage

1n wage

6.8

6.5

5.5

4.3

6.8

Figure 4

{South

In(market wage)

MALES
1 Northeast
68
65 7
.
55 7
5
a5
o
1 I T i 1 | T ] LI
[) 2 ‘. 3 8 10 12 4 1617
ot
FEMALES
sj.Nortneast

6.5

LA

4.5

~—— In(self-employment wage)

16 17



1In wage

In wage

1n market wage

Figure 5
Returns to education : by age cohort

Northeast Males

In self employment wage

757 75 7
77 77
6.5 1 6.5
[ 6]
5.5 ] 5.5 ]
57 57
) | 45-60 yrs
a5 4.5 - — 35-44 yrs
- — = 25-34 yrs
4 .
T T T T T T T T T 1 T T T T T T T T T T
0 2 4 6 8 10 12 14 16 17 0 2 4 6 ] 10 12 14 16 17
Yrs of education Yrs of education
Northeast Females
1ln market wage 1In sgelf employment wage
7.5 7 154
71
6.5 ]
.
5.5 ]
5
457

Yrs of education Yrs of education



Figure 6
Returns to education: by race
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Figure 7
Returns to ‘education: effect of controlling for spouse’s and parents’ education
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Figure 8
Returns to education: effect of controlling for spouse’s and parents’ education
in self employment wages
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Table 1
Effects of parents’ and spouse’s parents’ education
on log(wages) of men and women

SOUTH CENTER-NORTH NORTHEAST
Men Women Diff Mem Women Diff Men Women Diff
ln market wage
(1) if father
literate 0.033 0.026 0.007 0.052 -0.022  0.074° -0.000 0.019 -0.019
[2.34] {1.15] [0.271 [1.801} {0.51) {1.486] (0.00] [0.486] {0.40}
1-3 yrs education 0.038 0.047 -0.011 0.038 . 0.009 0.029 0.043 -0.022 0.065
[2.64]) (2.22] {0.45) {1.18} [0.18] (0.51) (1.57] [0.49} {1.25]
4-8 yrs education 0.078 0.127 -0.047 0.088 0.066 0.023 0.095 0.108 -0.014
{5.15) {5.53) [1.72] {2.39]) [1.24] {0.35]) [2.77) [2.18) {0.24]
> 9 yrs education 0.126 0.198 ~0.072 0.022 0.222 -0.201 0.229 0.154 0.075
[5.30} [6.13] {1.81] {0.36] {2.88) [2.07] {4.57) (2.14] 10.85)
(1) if motherxr
literate 0.041 0.025 0.017 0.041 0.071 -0.030 0.014 0.10S5 -0.091
’ [2.94) [1.09] (0.863) {1.57) [1.786] [0.62] {0.59] {2.58} {1.901
1-3 yrs education 0.053 0.019 0.034 0.015 0.053 -0.038 0.060 0.152 -0.092
(3.951 (0.93} (1.38] (0.48) {1.18) {0.70) (2.186) {3.47) {1.761
4-8 yrs education 0.113 0.070 0.043 0.153 0.150 0.003 0.104 0.222 -0.118
[7.39] [3.15] [1.58]) {4.31) [2.84) {0.04] [3.01) {4.34) [1.890]}
> 9 yrs education 0.217 0.125 0.092 0.409 0.286 0.123 0.046 0.307 -0.261
[8.35] [3.69] [2.17) (6.46) (3.521 {1.20) {0.83) [3.89] (2.67)
(1) if spouse’s father
literate 0.013 -0.038 0.051 -0.002 0.066 ~ -0.067 0.034 -0.036 0.071
{0.91] [1.38] {1.65] {0.05] [1.24) [1.13) {1.46] (0.701 [1.24]
1-3 yrs education 0.035 -0.026 0.061 0.004 0.108 -0.105 0.100 -0.013 0.113
[2.66} (0.98]) {2.08]} (0.12) (1.89) [1.62] [3.92} [0.22) [1.74}
4-8 yrs education 0.070 0.015 0.055 0.054 0.051 0.003 0.138 -0.072 0.211
(4.85]) [0.53] [1.74] (1.52] [0.78) [0.04) (4.35] [1.09] [2.86]
> 9 yrs education 0.159 0.032 0.127 Q.164 ~0.005 0.169 . 0.208 -0.082 0.291
[6.56) [0.84] {2.80) [2.831] [0.06) [1.54] © [4.18) {0.93] [2.88]
(1) if spouse’s mother .
literate 0.019 0.066 ~0.047 0.076 -0.032 0.108 0.034 0.090 -0.057
(1.32) [2.45] [1.54] [2.82] (0.63] (1.89] (1.44]) {1.80] {1.02}
1-3 yrs education 0.031 0.070 -0.040 0.064 ~0.048 0.113 0.078 0.138 . -0.059
(2.37] [2.79] {1.41] [2.18) [0.89] [1680] [{2.98] [2.35] [0.92]
4-8 yrs education 0.074 0.037 0.038 0.099 0.027 0.072 0.113 0.224 -0.11
{5.17] [1.35) [1.22] [2.85] [0.42} {0.99) [3.52] [3.35] [1.49}
> 9 yrs education 0.097 0.007 0.090 -0.051 0.013 -0.064 0.129 0.181 -0.051
{3.67] [0.18) [1.84] (0.761} {0.13]} [0.53]) {2.40]) (1.91] o [0.47)
In(self-employment wage) :
(1) if fatherxr
literate -0.003 0.038 ~0.041 0.068 ~0.129 0.197 -0.003 0.047 -0.050
(0.10] [1.01] [0.86] [1.786]) {2.02) [2.62] [0.08)] [1.00] [0.82]
1-3 yrs education 0.018 -0.029 0.047 0.101 -0.113 0.214 0.035 ~0.009 0.044
[0.66]} [(0.79] (1.01] (2.26] {1.52] [2.45] [0.78] [0.16] [0.60]
4-8 yrs education 0.046 0.015 0.031 0.083 0.038 0.047 0.152 0.066 0.085
[1.49) [0.38] [0.61) [1.50] (0.42) [0.46) [2.61) {0.85) [0.86}
> 9 yrs education 0.118 0.259 . =0,140 0.219 ~-0.126 0.344 0.386 0.142 0.243
{2.52] [3.77) {(1.67] [2.28] [0.81] [(1.87) [3.86] [1.02] [1.38)
(1) if mother .
literate 0.107 ~-0.016 0.123 0.143 0.100 0.043 0.098 0.027 0.071
(3.83} [0.40) [2.54} (3.79] [1.52] (0.57] [2.64] [0.55]) {1.11}
1-3 yrs education 0.073 0.085 -0.012 0.152 0.162 -0.011 0.072 0.153 -0.081
(2.74] {2.35] [0.28] (3.38) (2.22] [0.13] [1.54]) [2.61] {1.06]
4-8 yrs education 0.109 0.204 -0.085 ’ 0.151 0.180 -0.029 0.079 0.167 -0.087
{3.57) [5.02] [1.85) [2.64) [2.03) [0.28) [1.33} [2.09) {0.86)
> g yrs education 0.262 0.216 0.046 0.202 0.383 -0.181 0.179 0.059 0.120
{4.98] [2.76] [0.48] [1.73) [1.81] [0.74) [1.61) [0.37) (0.60])
(1) if spouse’s fathe:x
literate 0.029 0.068 -0.039 -0.039 -0.005 ~-0.034 0.020 -0.053 0.073
[0.99] {1.50] . {0.72) [1.00] [0.06] {0.39] [0.58} {0.89]) [1.04)
1-3 yrs education 0.039 0.047 -0.008 -0.037 0.048 -9.085 0.027 0.105 -0.078
[1.48] [1.06] [0.15] {0.85) [0.51) [0.81) [0.63] [1.45] (0.80}
4-8 yrs education 0.034 0.093 -0.058 0.031 -0.099 0.131 0.055 -0.119 0.174
[1.186) {1.78] [0.97]) {0.58) [0.85) [1.01) {0.98]) {1.16) [1.46]}
> 9 yrs education 0.111 0.116 -0.005 0.119 0.353 -0.234 0.189 0.305 -0.115
[2.34) [1.42) [0.06} [1.32) [1.74) [1.05] (1.91) (1.88) [0.59)
(1) if spouse’s mother
literate 0.032 0.028 0.004 0.058 0.037 0.019 0.045 0.038 0.007
[1.10] [0.63} {0.07] [1.45] [0.49) [0.22] [1.24] [0.61] {0.09]
1-3 yrs education 0.046 0.023 0.022 0.106 0.120 -0.014 0.061 0.037 0.025
{1.77] {0.53] (0.44] [2.43) [1.28] [0.14] [1.38] {0.50] {0.28}
4-8 yrs education 0.124 0.127 -0.002 0.231 -0.052 0.282 0.228 0.203 0.024
[4.32} [2.50] [0.04] (4.14] [0.45) {2.19] [3.95]) {1.98] (0.20]
2 9 yrs education 0.185 0.077 ©0.118 0.262 -0.269 0.531 0.473 0.028 0.444

{3.72] (0.84]) [{1.11) [2.42] [1.24) (2.171 (4.28] [0.15] [(2.02}



Table 2
Effects of parents’ and spouse’s parents’ education
on log(wages) of men and women
Urban Northeast : by race

White Black Mulatto
Men Women Diff Men Women Diff Mam Women Diff
1 market wage
) if father
literate -0.022 0.015 -0.037 -0.018 -0.037 0.018 -0.002 0.026 -0.028
{0.42] (0.20] [0.40) [0.14]} [0.32] (0.14] [0.04] (0.50) {0.46]}
1-3 yrs education 0.002 ~0.120 0.122 0.198 0.058 0.139 0.017 0.025 -0.008
[0.02] {1.48) [1.27) [2.55} [0.43] [0.87} [0.52] [0.42) [0.11}
4-8 yrs education 0.079 0.035 0.045 0.014 0.205 -0.191 0.084 6.125 -0.041
{1.20) [0.40] [0.43) [0.12] [1.09) [0.85] (1.88) [1.78] {0.48)
> 9§ yrs education 0.296 0.037 0.259 0.011 -0.869 0.880 0.141 0.299 -0.158
[3.81) [0.35] (1.986] [0.00]) {1.54) [1.43] [1.74] {2.51] {1.11]
.) if mother
literate 0.018 0.224 -0.206 0.088 0.113 -0.025 0.036 0.045 ~0.008
[0.43)] (2.82) (2.22] [1.24) {0.97) {0.18] [0.91) (0.84) [0.14]
1-3 yrs education 0.007 0.246 -0.239 ~0.008 0.006 ~0.014 0.100 0.113 -0.013
{0.26) £3.02) {2.48) {0.09] [0.04) {0.08} [2.52) [1.93) (0.18])
4-8 yrs education 0.057 0.326 -0.269 0.227 0.168 0.059 0.119 0.196 -0.077
{0.92) {3.73] (2.54] [1.81} (0.78]) [0.24]) [2.46] (2.74] (0.89]
> 9 yrs education -0.089 0.484 -0.573 0.158 1.018 -$.860 0.123 0.134 -0.011
[1.10) [4.16] (3.98) [0.35] [1.62] (1.12) [1.32) [1.05) [0.07]
1) if spouse’s father
literate -0.010 ~0.120 0.110 0.092 -0.122 0.214 0.021 0.043 -0.022
[0.36] [1.31) {1.05) [1.42] {0.71) (1.16] (0.59} ° [0.63} {0.29)
1-3 yrs education 0.176 ~0.091 0.267 0.107 0.086 0.021 0.057 0.078 -0.021
[3.32] (0.91] f2.38] {1.46] [0.31}) [0.08) [2.02) {0.86) [0.24)
4-8 yrs education 0.184 ~0.102 0.286 0.166 -0.108 0.274 0.089 -0.051 0.140
{3.12} {0.96) [2.371] (1.55] [0.41)] {0.96] [(2.16] (0.54] [1.35]
> 9 yrs education 0.163 -0.103 0.266 -0.382 - - 0.204 -0.012 0.216
[1.79} (0.82) [1.78) [1.18] - - [(2.78] [(0.09] (1.32])
1) if spouse’s mother '
literate 0.029 0.181 -0.152 -0.007 ~-0.277 0.270 0.044 0.076 -0.032
[0.70} (2.06) [1.51) [0.08} [1.52] {1.39) {1.32] (1.12) [0.44])
1-3 yrs education 0.055 0.216 ~0.161 -0.023 0.245 -0.268 0.098 0.068 0.030
(1.16} (2.18) [1.44] [0.28) {0.86) [0.91] (2.72) {0.87] {0.35)
4-8 yrs education 0.124 0.199 -0.075 0.281 0.041 0.240 0.113 0.274 -0.161
{2.10} {1.91) (0.63) [2.39) [0.12}) [0.66) {2.55]) (2.80] {1.50]
2 9 yrs education 0.125 0.167 =0.042 0.390 - - 0.119 0.147 -0.028
{1.53} (1.29] {0.27] {1.13] - == (1.36} {0.88) [0.15])



Table 3
Effects of parents’ and spouse’s parents’ education
on log(wages) of men and women
Urban Northeast : by age group

25-34 35-44 45-60
Men Women Diff Men Women Diff Man Women Diff
In market wage
.1) if father
literate -0.003 0.039 -0.042 0.003 -0.078 0.080 0.043 0.127 -0.084
[0.08] {0.63) [0.60] [0.06] {1.16] {1.01]} {0.789] {1.43]} [0.81]
1-3 yrs education 0.065 -0.094 - 0,160 -0.010 ~0.044 0.034 0.087 0.080 0.007
[1.70] [1.51) [2.16] {0.21} {0.57) {0.37] {1.33) [0.78] [0.06]
4-8 yrs education 0.108 -0.01 0.117 0.046 0.053 -0.007 0.179 0.403 -0.224
[2.26] [0.13) [1.34]) [0.73) [0.58) [0.06] {2.26] [3.47) [1.58]
> 9 yrs education 0.201 0.055 0.146 0.244 0.055 0.189 0.241 0.497 -0.256
[2.97] [0.58) [1.24] [2.59] [0.39]) {1.10] [{2.07] [2.50] [1.10]
(1) if mother
literate 0.047 0.012 0.035 -0.011 0.152 -0.163 0.014 0.165 -0.152
[1.38] [0.20) [0.48) [0.26) [2.21) [2.00] [0.25] [1.82] [1.41)
1-3 yrs education 0.060 0.100 -0.038 0.002 0.203 ~0.200 0.130 0.236 -0.106
[1.60] {1.65] {0.54} [0.04] [2.65) [2.19]) [1.91) [2.09) {0.80}
4-8 yrs education 0.082 0.243 -0.161 0.108 0.196 -0.089 0.139 0.175 -0.036
{1.77] [3.38) {1.87} [1.70} [2.02) [0.76} [1.66] {1.48) [0.25]
> 9 yrs education 0.107 0.286 -0.179 0.103 0.487 -0.384 -0.058 0.070 -0.128
{1.38] [2.87) [1.41) [1.00) {3.08] [2.03) (0.42] {0.30]) {0.47]
l) if spouse’s father
literate 0.056 0.031 0.026 0.052 -0.069 0.121 -0.006 -0.018 0.013
[1.70} [0.42] (0.32) [1.21) [0.80} {1.261 {0.12} [0.13] [0.09]
1-3 yrs education 0.056 0.018 0.037 0.104 -0.018 0.122 0.130 -0.063 0.193
[1.52} [0.23} [0.42) [2.30] [0.17] [1.06] [2.31] [0.37] [(1.08]
4-8 yrs education 0.085 0.038 0.046 0.162 -0.098 0.260 0.0889 -0.276 0.364
[1.90] [0.44) [0.46] [2.67]) [0.88) [2.05] [1.17] {1.33] {1.64]
> 9 yrs education 0.247 0.040 0.207 0.158 -0.168 0.326 0.180 -0.181 0.362
(3.501 {0.36] (1.54] [(1.73] {1.05] [1.76] (1.56] (0.651 {1.20]
(1) if spouse’s mother
literate 0.002 0.144 -0.142 -0.002 0.163 -0.165 0.087 -0.219 0.316
[0.06] (2.02) [1.78]) [0.05] {1.97) [1.77] [1.92] [1.56] [2.11}
1-3 yrs education 0.104 0.156 -0.052 0.086 0.203 -0.117 0.066 -0.016 0.082
[2.80) [1.96] [0.58) [1.86] [2.04) [1.07) [1.07] {0.10] [0.45])
4-8 yrs education 0.100 0.234 -0.135 0.157 0.261 -0.105 0.075 0.167 -0.093
[2.32) [2.60) [1.34]) [2.58] [2.30) [0.81} [0.99) [0.81) [0.42)
> 9 yrs education 0.134 0.187 -0.052 0.150 0.278 -0.128 0.181 -0.076 0.267
[1.90) .[1.586] [0.37) [1.53] [1.48) [0.60] [1.33) [0.26} {0.80]
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Appendix Table 1
Education and Wages of Urban Brazilians

South North Northeast
Males Females Males Females Males Females

#25-60 year old household
heads and spouses 37,299 39,035 9,149 9,373 12,239 13,679
Z with:

0 years education 11.5 16.1 17.6 21.9 26.7 29.2

1-8 yrs education 19.7 20.7 25.4 25.4 21.8 21.1

4-8 yrs education 45.3 43.2 37.8 36.0 33.4 33.1

> 9 yrs education 11.5 11.7 11.5 11.9 10.9 11.6

12# yrs education 12.0 8.3 7.7 4.6 7.3 5.1
I participating on job 90.3 38.0 84.1 36.7 90.8 38.5

for market wage 65.9 26.4 55.4 21.8 58.1 21.1

for self-employment 24.5 11.6 38.7 12.7 31.8 17.4
Mean log total wage of

participants 5.69 5.23 5.45 4,93 5.27 4.69

(standard deviation) (0.94) (0.99) (0.90) (0.85) (0.96) (1.09)
Mean log market wage of

participants 5.69 5.34 5.37 5.02 5.30 4,96

(standard deviation) (0.94) (0.98) (0.89) (0.92) (0.97) (1.08)

Log self-employment wage
of participants 5.70 4.96 5.54 4,78 5.19 4.37
(standard deviation) (0.93) (0.97) (0.92) (0.97) (0.95) (1.00)
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Appendix Table 2

Total, market and self emplovment

In(total wages)

South

0.120
{0.034)
0.176
{0.028]
0.186
{0.023)
0.390
(0.020)
0.439
[0.026]
0.517
{0.039)
0.640
[0.041)
0.793
[0.027)
0.908
[0.058)
0.966
[0.048]
1.256
(0.0286)
1.387
[0.057]
1.455
(0.050)
1.588
{0.039]
1.744
{0.030)
1.892
[0.045)
2.050
[0.078]

0.000

{0.040)

0.001
{0.031}
0.031
[0.028)
0.008
{0.024)
~0.034
(0.032]
0.058
{0.046]
-0.056
[0.048}
-0.083
{0.032)
-0.106
[0.068)
-0.106
[0.057)
-0.189
{0.032)
-0.140
{0.070)
-0.181
(0.062}
-0.187
[0.051]
-0.171
{0.038}
-0.182
(0.052)
-0.302
{0.090]

3.340
[0.103]"
-0.334
[0.123)

North

0.121
{0.063]
0.132
{0.049]
0.285
(0.047)
0.331
{0.044]
0.509
[0.051]
0.639
{0.079]
0.408
{0.083}
0.830
[0.062})
0.592
{0.107)
0.917
{0.087]
1,035
(0.052]
1.103
[0.150)
1.296
[0.144)
1.435
[0.092)
1.772
{0.075]
1.836
[0.132)
2.112
{0.179}

-0.002
[0.072)]
-0.018
[0.058)
-0.025
[0.055)
0.035
(0.052]
-0.159
{0.060)
-0.193
[0.092})
0.101
(0.096)
-0.198
[0.072)
-0.047
(0.126]
-0.243
[0.105]
=-0.027
[0.064}
~0.141
[0.180}
=0.101
[0.172]
-0.288
(0.119)
-0.322
(0.091)
-0.252
{0.149)
-0.401
[0.204]}

3.317
[0.232)
-0.206
{0.271}

Northeast

.173
.051]
.185
.041)
.257
.038]
.376
.034)
. 549
.039}
.614
L0771
.779
.082]
.805
.049]
.839
.123)
.801
.085]
.187
.041)
L6404
.119)
.508
.117)
744
.091)
.914
.058)
.200
.091)
.222
.175)

.071
.060]
.014
.049)
.044
.046)
.041
.041)
.108
.048)
.128
.081]
.227
.095]
.166
.058]
. 145
.139]
.065
.102})
.169
.052)
.055
.157)
.066
. 142}
.314
.122)
. 269
.075]
.429
.106]
.436
.200)

.135
.189]
.102
.225]

Own education

* ln(market wages)

South

.094
.040]
.150
.031)
.203
.027)
.364
.023)
L4346
.031)
.526
.048]
.630
.049)
.862
.031]
. 995
.064]
.073
.052)
.320
.029)
.470
.057}
.569
.051)
.849
.041]
.800
.034)
.857
.049)
.088
.085]

.007
.047])
.021
.036]
.016
.032]
.025
.028)
.020
.037]
.056
.053]
.025
.056]
.111
.036)
. 148
.074]
.172
.061)
.175
.036)
.133
.071)
.203
.064)
.102
.0355)
.096
.043}
.109
.057)
.389
.098}

.304
.117)
.1e5
.147]

North

0.062
{0.081]
0.098
{0.059)
0.145
{0.058}
0.260
[0.052)
0.408
[0.060]
0.505
[0.091]
0.448
[0.089]
0.759
(0.069]
0.516
[0.112]
0.951
{0.090]
1.088
{0.061}
1.173
(0.141}
1.263
(0.1381]
1.520
[0.096}
1.820
[0.082)
1.966
[0.134)
2.054
{0.183}

0.022
(0.082]
0.055
(0.069]
0.086
{0.068)
0.072
{0.062]
0.105
{0.073]
0.136
(0.107]
0.158
£0.106],
0.017
{0.084)
0.396
{0.138]
-0.041
{0.114]
0.261
(0.083]
0.181
[0.179]
0.271
10.174]
0.144
{0.132)
0.056
(0.111]
0.110
10.160]
-0.242
{0.218)

3.543
[0.260]

0.820
{0.371)

Northeast
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ta.
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to.

(0.
-0.
{o0.

143
074]
274
061}
287
053]
457
047)

.591
.053}
.733
.085]
.836
.098]
.936
.061)
.832
.129)
.061
.099]
.367
.054}
.574
.121]
.700
.120]
.931
.096]
.138

074]

L 491

102)

.351

172)

.go2

0831
071
068]

.068

061]
041
054)
068
062]
103
109]
164
112]
153
073]
051
148]
112
1171
148
069]

.067

160)
068
148]
168
132)
193
097}
376
121)
287
202}

417

232]
056
284}

wage

In(self-emp wages

South

.148
.064]}
.216
.048}
.186
.043)
L4612
.0391
L4346
.048]
.462
.075]
.606
.076)
.617
.056)
.683
.128)
.643
.116]
.863
.065}
.861
.220]
.845
.158)
.115
.170)
.423
.097)
.616
.108]
.781
.188}

.018
.081)
.051
.062)
.035
.056}
.021
.050]
.079
.063]
.071
.092]
.075
.094])
.015
.070]
.069
L1571
.159
.136}
.098
.079}
.245
.251)
.265
.184])
.113
.192)
.117
.113)
.193
.122])
.C48
.208)

.562
.221)
.248
.277)

North

.168
.097)
154
.082)
. 420
.075)
.428
.077]
.589
.0881
.750
L1411
.34
.171)
.982
.120}
.825
.235])
. 854
.218)
.034
.147)
.871
L7711
.309
.538)
L441
.376}
.680
.232)
.022
.354])
.466
L4171

.006
.115)
.074
.096]
.118
.089)
.026
.089)
.252
.107}
.372
.167)
.251
.191]
.193
.141)
.302
.287]
.056
.255)
.067
.169]
.004
.811)
.295
.573]
.591
.411)
.349
.258])
.235
.381]
733
.448)

.193
L447)
L4486
.529)

Northeas

1
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g
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i)

o wvw

.060
.218
.058
.300
.052
.515
.061
L447
.132
.663
Ll4e
.617
.086
.182
.299
.679
.159
.938
.101
.177
.399
.263
.396
.798
.455
.529
.184
.830
.275
.709
777

.132
.091
.024
.077
.015
.075
.071
.071
.155
0.
.180
.165
.239
(0.
.124
.116
.608
.330
.092

083

178

[0208)

-0.
(0.
-0.
{0.
-0.
{0.
-1.
(0.
-0.
(0.
-0.
{0.
-1.
[(o.

222
132
385
515
522
450
006
492
280
232
478
307
36
817

.930
(0.
.382
(c.

332

422



Urban Brazil

Sample selection term

sc(participate) females

:r(participate) males
:ge

:ge

iget 2

1@ * male

age™™2 * male

Race

{1) black

(1) whitedrk,..

{1) black ct * male
(1) whiteste,,, * male

Father’s education
(1) father literate

(1) father educ 1-3 yrs

(1) father educ 4-8 ys

(1) father educ 9+ yrs

(1) father literate ™ male
(1) father educ 1-3 yrs * male
(1) father educ 4-8 ys * male
(1) father educ 9+ yrs * male

Mother’s education
(1) mother literate

(1) mother educ 1-3 yrs

(1) mother educ 4-8 yrs

(1) mother educ S+ yrs

(1) mother literate * male

(1) mother educ 1-3 yrs * male

(1) mother educ 4-8 yrs * male

(1) mother educ 9+ yrs * male

(1) father educ missing

(1) mother educ missing

(1) father educ
<"
mother educ

missing * male

(1) missing * male

F: L 5,! X?.uy

Appendix Table 2 (continued)

Total,

Age, race and parents' education

In(total wages)

South North
-0.038 -0.037
{0.017) (0.036])

0.046 0.043
{0.005}) (0.012]
0.000 0.000
{0.000) {0.000}
0.034 0.024
{0.006] {0.013)
0.000 0.000
[0.000] (0.000]
-0.034 ~-0.153
[0.021} (0.054])
0.081 0.091
(0.014] (0.026)
-0.013 0.115
(0.026} (0.065]
0.002 0.002

{0.017} (0.031)

0.029 -0.068
(0.020] 10.037)
0.019 -0.045
{0.019]  (0.041]
0.089 0.041
{0.020)  [0.047]
0.184 0.138
[0.030)  .[0,072)—
0.000 fo.las
(0.023)  [[0.043)
0.017 | 0.150
{0.022)  1[0.048)

-0.016 0.080
[0.024]¢  (0.057)
-0.080 i 0.038

{0.037) (0.089)

0.015 0.070
[0.020] (0.036)
0.049 0.092
[0.018) 10.040)
0.118 0.171
{0.020) {0.047]
0.173 0.310
[0.032) (0.081]
0.048 0.020
(0.023) [0.043)
0.020 0.019
[0.022} (0.048)
0.003 -0.019
(0.024] (0.0571
0.067 -0.077
[0.039) (0.099]
L 1
0.032 -0.013
{0.026] {0.052)
0.016 0.075
{0.031} [0.058)
-0.015 0.091
(€.031] {0.0€1)
0.008 -0.025
{0.035] {0.067}
STl 345
[nQJ

10s1%.08) "‘

133036) ga’a

476 Son
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33)‘{[,13-_0 l]]l),oo_}

A ) B

r

Northeast

-0.074
{0.029)

0.044
(0.009)
0.000
(0.000)
0.028
{0.011)
0.000
[0.000]

0.014
{0.032)

0.105
(0.021)
-0.014
{0.039]
-0.027
{0.026)

0.030
[0.030])
-0.015
[0.034]
0.111
[0.042]

0.152
(0.065]
-0.026
[0.037)

0.064
[0.042)
0.009
{0.053)

0.107
[0.081)

0.066
[0.031)
0.147
[0.035)
0.197
{0.043)
0.245
[0.072)

' =0.013

(0.038)
-0.080
{0.043}
-0.100
(0.054)
-0.145
{0.088)

-0.025
{0.046]
0.069
[0.052)

-0.002
[0.054)
0.006
{0.060)

300l 2]
221 ¢

,I.'f“‘:.r‘.-‘_l

Sy
}Jflﬂn'g

),455‘)4]

In(market wageé)

South

-0.036
(0.029]

(0.055]

0.046
[0.006]
0.000
[0.000)
0.036
{0.007)
0.000
(0.000])

-0.004
{0.024)
0.106
(0.016)
-0.044
{0.029]

{0.018)

B
0.026
(0.023)
0.047
{0.021]
0.127
(0.023]
0.198
{0.032]
0.007
[0.027]
-0.011
[0.025]
-~0.047
(0.027]
-0.072
[0.040])

0.025
{0.023)
0.018
{0.021)
0.070
(0.022)
0.125
{0.034])
0.017
(0.026)
0.034
{0.025]
0.043
{0.027)
0.092
[0.042)

0.060
(0.030]
-0.017
{0.034)
-0.035
[0.034)

0.031
(0.039]

IRy
93al.a]

1.3 2

Yo Lo |
a0 ifon

110%_

North Northeast
-0.088 -0.198
{0.069] (0.074]
-1,114 -0.399
{0.192) (0.111}

0.031 0.029
(0.013] {0.012)

0.000 0.000
{0.000) (0.000)

0.011 0.0642
[0.016] [0.013]

0.000 -0.001
(0.000]) {0.000]
~-0.149 0.038
(0.060] [0.042])

0.062 0.056
{0.029) [0.026]

0.173 0.000
{0.072) [0.049]
-0.069 -0.023
{0.036) [0.031)
-0.022 0.019
(0.042} {0.040}

0.009 -0.022
(0.047) (0.044)
0.066 0.109
[0.053) {0.050)

0.222 0.154
(0.077) (0.072}

0.074 -0.019
[0.051] [0.047}

0.029 0.065
(0.057) (0.052)
0.023 -0.014
(0.065) {0.061}
-0.201 0.075
(0.097} (0.088]

0.071 0.105
[0.041) (0.041}

0.053 0.152
(0.045) {0.044]

0.150 0.222
(0.053) (0.051]

0.286 0.307
[0.081) [0.079)
-0.030 -0.091
{0.048) {0.048)
-0.038 -0.092
[0.055) - [(0.052]

0,003 -0.118
{0.064}) . {0.062]

0.123 -0.260
{0.103} [0.997“

0.042 -0.101
[0.060] [0.059]

0.043 0.113
(0.064) {0.065]

0.057 0.089
[0.070) {0.067)

0.053 -0.024
{0.074) [0.073)
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Appendix Table 2 (continued)

Urban Brazil : Total, market and self employment wage functions
State dummies : South and Northeast

-
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Appendix Table 2 (continued)

Total, market and self employment wage functions

State dummies
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Introduction

Good schools for poor students are not part of the experience of the
overwhelming majority of the Brazilian population. To the extent that they
exist, they will certainly be an exception to the usual pattern. We usually
find good private school for the rich, contrasting with poor, znd bad public
schools for the pocr. Exceptions only confirm the rule. However, these same
exceptions might also suggest that improvements in the public school system
could lead to better education for poor students.

We do not assume that these schools are good, or that they make any
difference for these students. We also do not attempt to defend the private
school system, particularly because it would be hard to define as private a
school financed by a public enterprise. Rather this paper attempts to
examine these schools, how much they cost, what they are, and whether they
make any difference for the children.

The schools focused in this paper belong to an unique group. They are
schools financed by large corporations working in heavy construction, mining
and other industrial fields in remote areas of Brazil and abroad. They cater
- to the children of their workers, thus mixing in the same schools the children
of higher level sfaff (about 10-20%) and the children of tae lowest paid
workers. They are managed by the Sistema Pitagoras de Ensino, a private






education group, which attempts to keep quality standards comparable with
those of their own elite school located in Belo Horizonte, a major Brazilian
capital, Belo Horizonte. These schools are compared with the public schools
to which the children of the workers would go, if they were not available.
Even though they will be treated here as private schools, it is hard to really
define them as such, given that most of the sponsoring firms are public
entetprises.

The paper thus compares a set of schools operating under exceptional
circumstances with those schools that one can expect in  extremely poor and
remote Brazilian towns. Hence, it compares some unusual private schools for
the poor with the normal public schools. [t addresses three major questions.
First, it asks whether these private schools make any difference for the poor.
Second, it asks whether the gains are worth the cost. Third, it speculates
about what makes the difference for the poor in these schools.

Sampling and methodology.

Three out of the thirteen plant-compound schools presently operated
by the Pitagoras group were chosen, and compared with three municipal
and three state schools. Two campuses of the elite school in Belo Horizonte
were also included for sake of comparison, thus totalling 11 schools in the
sample. Details about the sampling process are described elsewhere (Castro,
Guimaraes, Oliveira and Ribeiro, 1991). Suffice it to say thal this was not
meant to be a random sample. We are dealing with exceptions, having
chosen the three private schools which would increase the wvariety of
situations and permit relevant comparisons with public schools. The public
schools chosen were those closer to the private schools of our sample.

Overall, the poor students in these plant-compound schools come from
backward, remote rural areas.

Data were collected from students in grades 1 and 3. Tests of
Portuguese and Math previously developed by the Fundacao Carlos Chagas
were used. The main features of these tests is that they correspond to the






curricula effectively utilized by average Brazilian public school. It is worth
mentioning that the test questions were prepared by teachers of public
schools and revised by the Carlos Chagas Foundation.

These tests were then validated by means of a large sampling of
Brazilian schools. However, the sampling mechanism does not allcw us to say
that. these schools are technically representative of the pop'ulation of
Brazilian public schools (H. Marelin Vianna, "Avaliagdo do Rendimento de
Alunos do Primeiro grau da Rede Publica em Vinte Cidades” , Educacdo e
Selecdo, n. 19 1989). What can be said is that most of the students in this
sample leave in middle and large-size cities. These are neither the leading
public schools nor the backcountry schools that are typical of our sample.

Additional questionnaires applied to the students provided data on
the socio-economic background and other individual and family
characteristics: In addition, several questionnaires adapted from the ECIEL
studies (ref.) were used with principals, teachers of the grades studied as -
well as with administrators and other personnel from the sponsoring firms.
School data were also collected and checked with administrative and
financial services of the sponsoring firms, the educational group
headquarters, as well as interviews with local authorities. A checklist was
also used to compute the costs of the buildings and instructional materials in
each school. The results of the cost analysis are presented elsewhere (Castro
et alia, op. cit).

There were two tnajor reasons to choose grades | amd 3. First,
standardized tests and comparative results were readily available from the
Carlos Chagas Foundation. Second, most Brazilian students seldom go beyond
these grades, thus maximizing the relevance of our comparisons. The tests
were administered from late October 1990 on, within a space of three weeks,
so that not much differences in total amount of teaching during the year
would be present. One of the authors participated directly in most of the
data gathering, and made extensive interviews and obsefvatiqns which are
partly incorporated in the present paper.






Description of the schools

Public schools in our sample repeat the usual pattern of Brazilian

public schools. Teachers earn very little, with salaries in the Vrange of one to
two minimum wages for a 20/hour /week contract; the schools are physically
decrepit, the exceptions confirming the norm. There are no adequate
facilities, some schools do not even have enough desks for teachers and
students. Instructional materials very often are not available - absence is
more often the case. Principals describe themselves as impotent to take any
relevant decision concerning administrative, financial or pedagogic matters.
The schools have no autonomy over such matters. These schools typically
have a fairly large number of janitors, and yet only one had pedagogical or
technical staffs. Students are mostly from low socio-economic backgrounds.
Municipal schools are always works off that state schools, even in the sense
that they do not have basic inputs, such as desks or textbooks. State
schools,with one exception, seem to have at least the bare minimum.

By contrast, the private schools have a number of unique features.
Pitagoras started the operation of such schools in 1966. It presently operates
13 plant-compound schools, with a total population of 20,000 students,
scattered over 7 states in Brazil and two countries. Only three schools
buildings are owned by the group, the others are managed under contractual
arrangements.

The norms for each contract with sponsoring firms vary along a
number of dimensions, including financial arrangements. However, the
Pitagoras group explicitly attempts to keep the same basic rules and
standards of the elite schools at headquarters. But other than that, the
system is highly decentralized and school principals enjoy much autonomy
over most matters, including pedagogic ones.

Few schools adopt the curricula, materials and tests of the central
school in Belo Horizonte. Most develop their own materials, adapt some of
the ones used in the capital, or buy books from the market. The group
attempts to control quality through a careful selection of the school principat






- typically a seasoned teacher and administrator with experience with the
group's norms, values and standard operating procedures.

Five schools from this group were selected. The first two are the elite
schools in Belo Horizonte. They are typical Erazilian elite schools, fully
equipped and staffed, offering courses from K-12, operating 5 hours a day,
25 hours per week. A major difference with all the other schools, including
the other plant-compound schools, is that most teachers have higher
education degrees. The other three schools in this group are plant-compound
schools. '

The School in Tucurui belongs to an hydroelectric public enterprise
which started its operations in 1973. The private system was invited to run
the schools in 1986. During the peak of the construction, 14 school
complexes were simultaneously coperating at various sites, but ¢nly 2 such
units remain open. These schools have been phased out in the recent past.
These schools operates in three shifts. In 1990, they went from 4672
students enroled in the beginning of year to 2398 in the end. As a result of
these decaying enrollments, other things changed. Studeats, who were
previously segrezated according to location and other criteria which
reflected the socic-economic tackground became mixged in these two schools.
The school had to adapt to this new circumstance, and develop new
strategies to deal with poorer students. As a result of this, noticeable
changes were observed in the repetition rates, which went from 53% in the
first grade for the poor students-only schools in 1983 fo 338% in the
heterogeneous school. At the time of the data collection, the issue of
integration was was still very much alive, polarizing most of the efforts of
management and staff, and in spite of the overail climate of de-mobilization.
One of the consequences of these processes is the gradual departure from

some practices of the elite school, and a more adaptive approach to the local
realities. '

The School in Niquelandia belongs to a mining corporation, which
started its operations in 1980. The school was opened in 1983 and was
previously operated by the firm with some assistance {rom a Federal
University. Pitagoras took over the existing school in 1990, the year of the
study, and inherited most of the locally recruited staff. The school then had






554 students, and changes in staffing and pedagogical practices were still
beginning to be implemented. They reflect some of the previous experience
acquired in Tucurui with miged, heterogeneous classes. However, they were
applied in the opposite direction, in the sense of grouping students by age,
which, ultimately, reflects learning ability and competence. However, these
groups receive special treatment, in the hope of increasing they changes of
SuUCCess.

The School in Teofilandia was set up by Pitagoras in 1989. It belongs
to a major public corporation in the field of mining. It presently enrols 532
students. Compared with the two other schools in this group, it attempts to
closely follow the standards and practices of the elite schiool in Belo
Horizonte. For example, recruitment excluded most of the local teachers,
only 5 out of 200 local candidates being accepted. This school clearly
distances itself from the local community in the sense of the ethos and
norms that it attempts to maintain. It relies almost exclusively on
instructional materials from the headquarters. For example, the school re-
classifies all students according to levels of competence and irrespective of
previous school attainment. As a result, classes are slightly more
homogeneous, from an achievement point of view.

All these private schools are perceived as different from the public
schools by the local communities. They are well built, well maintained, and
well staffed. One of the schools allows private students to attend, but the
others are restricted to the children of the workers. As a result, students
have to leave these schools when their parents quit their work, thus creating
major problems for the students. Principals in the public schools remarked
the shock experienced by students returning to public schools, due to the
difference in the level of resources between these two groups.

Results

The major purpoese of this investigation was to identify school eifects
on poor students. Thus, family and educational background of each student
had to be controlled. Achievement in the Portuguese and Mathematics test
were also computed. (See Appendix for sample questionnaire).






Table 1 displays the means on the Portuguese and Math tests for each
school, grouped in private and public as well as the results obtained by the
Carlos Chagas Foundation in the sample utilized to validate their tests. Since
the differences between the Pitagoras school at headquarters and the others
were quite important, they were presented separately.

* The first results that called our attention and surprised us were the
comparisons between the entire set of the schools in our sample {excluding
the private school at headquarters) and those of the Carlos Chagas
Foundation. While not a technically random sample of the Brazilian
population of schools, this sample was meant to reflect a perception of the
"average” Brazilian public school. And in fact, this is consistent with the
differences in scores observed between this average and those of the elite
school at the headquarters of the private system. Indeed, the elite school
shows results which are much higher than those of the Chagas sample.

But even more surprising are the comparisons between the Carlos
Chagas data and those of our sample - except for the results from the Belo
Horizonte schools. The distances between averages are still higher.
Comparing the distributions of the schools in our sample and those of the
Chagas sample we find practically no overlap between the two. In other
words, there are practically no students in our sample obtaining scores
which reach the mean of the Chagas sample. Even when we examine the
Chagas sample broken down by towns, we do not find any in which the
means are as low as those of our sample. These are extraordinary results.
These differences are enormous and will have to frame all further analysis.

If we consider public schools alone, and as our studies indicate (see
Castro et alia) the public schools in our sample are not particularly worse off
in equipment and overall situation compared to the average Brazilian poor
school. They are in very bad shape but the average Brazilian public school is
not significantly better (see Castro & Fletcher, "As escolas que os brasileiros
frequentam”. IPEA, 1980). Hence, if the test results are so much worse, this
means that the clientele must lie further away from the Brazilian
mainstream culture. In other words, these are schools catering to the most






remote and isolated groups, sharing even less of the values, norms and
cognitive styles that are being promoted by the schools.

Given the strong relationship between socio-¢conomic status and the
kind of learning that is measured by such tests, the net effect of the schools
could not be compared in a simple and straightforward manner, as one could
expect at first. This is a population that falls way below an average definition
of "poor”, particularly in the sense that our sample contains students from
very remote, backward areas. Our socio-economic indicators cannot be used
to compare the sample with that of the Chagas sample, as the latter did not
include such sccio-economic controls. But our own analysis and our field
observations suggest that the popula'u'ons in our sample are indeed below
the average Brazilian "poor”. Or, at least, they come from a very
empoverished background, as compared to the more cosmopolitan character
of the Carlos Chagas Foundation sample.

When we compare the private schools in these towns with those
operated by the state and the municipalities, the results are not immediately
obvious. As Table 1 indicates, the means between the private and the public
schools are quite significant in most cases, indicating better rasults for the
private schools. Yet, these results do not control for the socio-economic status
of the students and there were a priori reasons to believe that the private
schools could cater to a different clientele.

Table 2 displays the simplified box-plots for each school and sampled
grade with the distribution of scores. Each page combines achievement and
SES scores for a given grade (1th or 3th) and discipline (Portuguese or Math).
The median is shown as a vertical bar. The box shows the range of 25% of
the scores above and the 25% scores below the median. The horizontal line
show the full range of scores observed. To construct this scale we combined

the scale of ownership of consumer durable, characteristics of the dwelling
and occupational status of the father.

As we analyze these pairs of graphs, two salient points emerge. The
first is that the sample becomes critically small in terms of statistical
significance of results. Many of the cells are really to small to tell if the
differences are caused by chance or result from the nature of the parent-






population. The second point - not unrelated to the first - is that the results
are not easy to interpret.

Nevertheless, some trends emerge from additional proking. Table 3
shows the significance of these comparisons in conventional ANOVA tests. In
order to compute them we have broken down the samples into "higher” and
“lower™ socio-economic groups (we emphatically note that "higher” does not
mean "high”, as these are both very poor groups).

The municipal schools yielded consistently lower results in all
. analyses. This is in itself an important result. It shows that one can make
education even worse with a school that is still less adequate. Municipal
schools are clearly and consistently worse than those operated by the state,
despite the fact that they are not significantly less expemnsive. In other
words, compared to the mediocre and lackluster state-operated school, the
- municipalities do even worse. This is in itself a major finding.

But since our goal was to compare the best that public schools could
offer with the private system, we eliminated completely the municipal
institutions from the ANOVA presented in Table 3.

The first result is that both schools on Table 3 do a very poor job of
educating the poor student. This was already evident in Table 1 and becomes
even more explicit here.

But some further observations seem warranted. The private
Niquelandia schools have been taken over by the Pitagoras system in 1990
(note that field work was conducted later in this same year). This means that
they are still in a process of structuring their activities in the school and that
the third year students did not attend schools managed by Pitagoras during
their past educational career. Perhaps the Pitagoras philosophy is still not
fully implemented, and that might help explain why none of the differences
are significant. While the differences between the means exist and favour
the private schools, the differences are not sufficiently large to be significant
with sample cells that often have less than ten observations.

The Teofilandia school has been taken over by Pitagoras in 1989, the
students having a maximum of two years of exposure to the new






administration. In these comparisens we find already some advantages
resulting from attendance to the private school. Unfortunately, the
Portuguese test could not be applied to first year students due to time
constraints. On the whole we find differences in the expected directions but
they are not always significant. As described earlier, this school follows very
closely the practices of headquarters, being physically isolated from the
town and quite well equiped for a school in such remote location.

Finally, Tucurui is the town in which the results are more clear cut.
The private system operates there already for five years and has had a
chance to implement its ideas and philosophy. In most cases, the private
schools perform significantly better. '

Overall, there seems to have a phenomenon of organizaticnal learning
over time: schools take tims to structure, to consolidate, and to be able to
differentiate their treatment to the clienteles they cater form. oOur sample
does not allow us to atfribute any effect to the time students spent on
Pitagoras’ schools |

One last comment seems warranted. As we examine the data
contained in Table 4, there is a suggestion that these private schools are
more effective in offering chances for the less deprived students than tor the
even more deprived (at teast in mathematics). In other words, these schools
offer something that the less poor can grab but that the very deprived
students of these towns are unable to benefit. Let us not forget that the poor
of our sample come from a distinctly rural background, as compared to the
more cosmopolitan students of the Carlos Chagas Foundation. In other words,
to reach this clientele that is so extraordinarily removed from the Brazilian
mainstream society, it takes time, and it might not be enough to act as a
conventional school.

To sum up this section, our data seem to indicate that schools make a
difference. But there is no magic to this process. The more structured and
experienced the school, the better the results. Learning to behave as such,
however, takes enormous managerial effort and takes time to learn. As they
are now, these schools seem to be more responsive to the better-off
students, and less effective with the poorest ones. Even though these schools






try to depart from the practices of the school at the headquarters, it is not
clear which differentiated practices are most suited to these students in the
lower end of the SES scale. | |

Discussion

- To sum up the analysis of our data, the iollowing comments seem
warranted:

Our research starts from the basic difficulty of capturing the net
effect of schools. Students coming from richer and better educated families
attend good schools while poor students coming from uneducated families
hardly ever have access to schools of better quality. From the high degree of
multicolinearity found in research comparing rich and poor students, very
little can be said about the ability of better schools to help poor students to
overcome their environmental deprivation. For that reason, we tried to
identily situations in which poor students have access to better schools. The
case of the Pitagoras system offered an interesting possibility. In these
schools, there is the clear and explicit decision to offer, in far away places, an
education which is as close as possible to the high standards of the schools
they operate at headquarters.

The setni-experimental sample design indeed permited a good control
of socio-economic variables. We found schools catering to the poor
that were well installed, had good 'equipment and showed the
environment, structure and ethos that we associate with good
schools. But we got mote than we asked for. We do not have a sample of the
typical clientele that we could find in poor neighborhoods of middle or large-
sized Brazilian towns. Instead, we got a sample of the end of the line.

The overall consequences of attending better schoois are clear and
undisputable, even when we break down the school into higher and lower
socio economic classes. Better schools breed students who read better
and have a higher command of mathematics. This is certainly not a
trivial resuit.

Students from the Pitagoras schools, on the whole, perform
better than those of the public (state and municipal) system.






Comparisons with the better perferming public schools show differences that
‘are not always significant but the pattern of superiority is clear.

The decision to choose only those Pitagoras schools that were
geographically close to a public school lead us to select units that were
operating under the Pitagoras management for a relatively stiort time. In
one case, the school had been taken over by Pitagoras less than one year
before the research, in another, less than two years and in the third, less
than five years. The consequences of these differences in time of
implementation show very clearly in the results. The longer and deeper the
presence of Pitagoras in the school, the more important are the differences in
learning. In other words, the Pitagoras management learns as time
passes and this shows in an improvement in the performance of
its students. It takes time for schools to learn, as much as for
students.

Another interesting result comes from comparing the results for the
poorer and for the less poor groups. Pitagoras schools are less effective the .
more distant the students are from their Belo Horizonte elite clientele. The
group of the "less poor” students benefit more from the enriched Pitagoras
environment and methods. After all, this is not that surprising. Pitagoras
tries to do their best and adapt their methods to the much poorer clientele of
the plant compounds but they still offer an instruction that is closer to the
world of those that are less stranded from the Brazilian mainstream culture.
In other words, Pitagoras is less effective in dealing with clienteles
that are too distant from their own culture.

A more surprising result was the difference between the municipal
and the state schools. We found that the municipal schools performed
consistently very badly. In fact, their scores were always much worse
than those of any school from our sample. By contrast, two state schools
performed better, in some cases getting very close to the
Pitagoras schools. This is not a trivial result either, as it illustrates that
some extra attention and better management pay handsomely in
terms of better learning of the students.






The scores in reading and mathematics indicate better results for the
Pitagoras schools. Field observation captures differences in environment and
in less measurable dimensions that are even greater than what the scores
show. That, of course has a price. Hence, when we ask how much it costs to
offer a superior education, two main results emerge. Pitagoras schools are
significantly more expensive than those of the public system. In rough
terms, these schools cost per student up to twice the cest of public
institutions. However, these costs are not any higher than those of
countries with similar levels of economic development.

The more unexpected result come from the cost comparisons between
state and municipal schools. Both systems spend more or less the
same per student but the performance differences cam be very
large indeed in favour of some state schools. State schools can range
from very bad to decent while municipal schools are always
deplorable on all counts. Field observation confirms that the state school
that showed.higher scores operates closer to the itnage we have of a suitable
school. By contrast, everything seems to militate against education in
the municipal schools. This is a most important result as it demonstrates
that up to a certain threshold ¢of performance, it is not a matter of costs but
of spending money and operating the schools in manners that favour
learning. It is as if municipal schools adopted procedures in which the
intentions of educating students were not at all present. MNeedless to say,
one does not have to spend one single extra cruzeird to have a
school that performs much better than those of the municipal
system (notice the similarity in the poor performance of the municipal
schools across the three States included in the sample).

Those tragic results of the municipal schools lead us to ¢xamine more
carefully their functioning. What emerged from the analysis is not a pattern
but the absence in any pattern. There are no rules. For instance, the school
can have no janitors or can have almost as many janitors as feachers. Class
size, ratios between anything and anything vary wildly from one school to
the next. The only permanent fixture is that spending follows no
rule in which a better learning could be a goal.






We wrote a papeér about how to bring better education to the poor.
The Pitagoras system is making a serious and earnest etfort to offer a decent
instruction in the schools they operate in the farthest fromtiers of the
country. This is confirmed by the overall environment of the schools and by
the soul-searching discussions about the proper pedagogy to deal with poor
students. There is a firm decision to bring their experience and their
practices to the remote regions in which they operate - and they have all the
interest in responding to the demands of the large enterprises that have
given Pitagoras the contracts to operate the schools. Tet, it is not clear
how much of what they do in an upper class district in Belo
Horizonte is tramsportable to these froatier schools. Should they
track students, should they use Emilia Ferreiro methods away from
headquarters? Should they instead remain faithful to what worked best at
headquarters? Thete is a slight evidence that by going further away frotn
the practices of Belo Horizonte they can bring the levels of the students
somewhat closer to Belo Horizonte. But they are far from having the answers.
And unfortunately, it does not seem that others have the answers either. For
tho se reasons, this seems to be an experiment that deserves following up
closely.
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Schools 1th Grade 3th Grade
- _ Portugueze Matematics Portuguese Matematics
I Colégio Pitdgoras - Unidade CODEMIN (Niqueldndia) 21.6 10.0 13.9 10.6
Colégio Estadual Paulo Francisco da Silva (Niqueldndia) 20.9 12.6 13.2 11.4
. Escola Municipal de 12 Grau Juscelino Kubitschek de Oliveira (Miqueldrdia) 11.6 10.8 10.4 .4
1 Colégio Pitdgoras - Cidade Jardirn (Belo Horizonte) 27.0 25.7 20.8 216
! Instituto Pitdgoras de Educaglo - Pampulha (Belo Horizonte) 276 239 22.0 221
; Centro Educacional Rafael Lopes de Aradjo (Teofildndia) - 13.3 10.2 6.4
+ Escola Pitdgoras (Teofildndia) 20.6 17.5 15.4 13.1
' Coléagio Estadual de 12 Grau Plinio Carneiro da Silva (Teofildndia) - 13.5 10.6 10.1
| £scola Municipal de 12 Grau Gumercindo Gomes Pereira (Tucurui) 13.6 13.3 10.5 4.9
Escola Estadual de 12 Grau Deputado Raimundo Ribeiro de Souza (Tucurui) 101 13.6 14.8 105
Colégio Pitdgoras - Escola de 1¢ Grau e Educagdo Ezpecial S. Pedro de Alcobaga (Tucurui) 231 18.5 - -
Colégio Pitdgoras ~ Unidade Jorge Antonello 12 & 22 Graus (Tucurui) - - 18.6 149
ean for All Sample 19.54 195.72 14.58 12.18
Coiéqgio Pitdgoras - Unidade CODEMIN (Niqueldndia) 21.6 10.0 13.9 10.6
Escola Pitagoras (Teofilindia) 20.6 172.5 15.4 13.1
Colégin Pitdgoras - Escola de 12 Grau e Educagdo Especial S. Pedro de Alcobaga (Tucurui) 23.1 18.5 - -
- - 18.6 149

Colégio Pitdgoras - Unidade Jorge Antonello 12 e 22 Graus (Tucurui)

Means for Colégios Pitdqoras whithout/Belo Horizonte 21.73 15.35 15.97 12.89

Colégio Pitdgoras - Cidade Jardim (Belo Horizonte) 27.6 23.9 22.0 221
Instituto Pitdgoras de Educagdo - Pampulha (Belo Horizonte) - 27.0 25.7 20.8 216
Means for Colégios Pitagoras in Belo Horizont: 27.28 24.80  21.41 21.85

Colégio Estadual Paulo Fransisco da Silva (Miqueldndiz) 20.3 12.6 13.2 11.4
Escola Municipal de 12 Grau Juscelino Kubitschek de Oliveira (Miqueldndia) 11.6 10.8 10.4 6.4
Centro Educacional Rafas1 Lopes de Araljo (Teofildndia) 13.3 192 6.4
Colegio Estadual de 12 Grau Plinio Carneiro da Silva (Teofildndia) 13.5 10.6 101
Escela Municipal de 12 Grau Gumercindo Gomes Fereira (Tucurui) 136 13.3 10.5 4.5

Escola Estadual de 1€ Grau Deputado Rairnundo Ribeiro de Souza (Tucurui} 10.1 13.8 14.3 10.5

Means Tor Public Schools  14.03 12.88 11.61 8.60

Means for public schools in 20 Brasilian cities {Fundagdo Carlos Chagas)*  20.42 22.74 18.54 20.45
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SES Level

Lower

Higher

Table 3

ANOVA test for equality of the means.

Pitag./State

Pitag./State

Niquelalldia
Teofilandia
Tucurul

Niquelandia
Teofilandia
Tucurut

Port. 1thG.

Port. 1R G.

n/3

0.008

n/s

0.004

Probability of

Significance
Mat. 1thG. - Port. 3thG.
n/s 0.02
n/s 0.01

robability of

Significance
Mat. 11hG. Port. 3thG.
n/s n/s
/s 0.0003
n’s 0.003
n/s n/s
n/s n/s
n’/s 0.02

Mat. 3thG.

nes

0.000"

Mat. 3thG.

n/s
.007
n/s

n/s
0.001
0.002
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Schooling is widely thought to be an important human capital investment with significant
potential for increasing growth and equity in developing countries. While there may be some
disagreements about just how effective schooling is for these purposes and how well empirical
estimates of the impact of schooling control for factors such as ability, motivation, schooling quality,
and family background, there seems to be widespread agreement that the effects of schooling are likely
to be substantial and important in many developing country contexts.!

This conference is devoted to examining a number of dimensions of the Brazilian experience
with schooling and economic goal attainment in Brazil. The purpose of this note is to provide some
very simple descriptive cross-country perspective regarding how Brazilian schooling investments
compare with those in other developing countries based on data in World Bank (1990). Such
description is limited by the data that are available and by measurement problems for those data. For
example, only enrollment rates and literacy rates are available to represent per capita income, without
control for grade repetition nor for the quality of the schooling,? and there are differences in-
definitions of variables such as literacy across countries. Also only per capita GNP at official
exchange rates are available for many of the countries, so these data are used instead of purchasing-

. power-parity measures of income per capita. Even aside from such data problems, such description in
itself does not answer any very profound questions, nor does it provide a very firm basis for comments
on causality. But it may provoke some questions about why the Brazilian experience differs, to the
extent that it does, from that of other developing countries.

resents the enrollment and illi rates for Brazil and, for comparison, for all low-
income and middle-income countries, for 1965 and ly@.’@summaﬁzes where Brazil stands
with regard to total schooling enrollment rates and the implied expected years of schooling for a
synthetic cohort in comparison with WmM1 for GNP per capita in each

of these fwo years, as well as for a-indicator of the schooling_price-for 1987. escribes
similar relations for males and females and for the differences between them. Séction 4 summarizes
where Brazil stands with-regard-to-charnges i these variables-between 1965 and 1987 in comparison

with cross-country regressions that control for changes in real GNP per capita during this period and
for all country-specific fixed effects.

Section 1. Brazilian Enrollment and Illiteracy Rates in 1965 and 1987

Table 1 gives primary, secondary and tertiary school enrollment rates and adult illiteracy rates

'For surveys of the impact of schooling on growth and distribution, see Behrman (1990a,b,c),
Colclough (1982), Eisemon (1988), Haddad, Carnoy, Rinaldi and Regel (1990), King (1990), King and
Hill (1991), Pscharopoulos (1985, 1988), Schultz (1988, 1991), and World Bank (1980, 1981, 1990,
1991).

Some data are given on primary net enrollment rates and primary pupil-teacher ratios, but data are
missing for many countries in each case (including Brazil in the second case) so I do not include them
in this note.



for Brazil and for low- and middle-income country groups.’

Enrollment rates reflect one important component of the current investment in schooling. In
1965 Brazilian total and female primary schooling enrollment rates were over 100 per cent of the age
group, with no gender gap. These rates were high relative to the means of 92 per cent for the total
and 86 percent for females for current middle-income countries. The secondary enrollment rates were .
16 per cent both for the total and for females, again with no gender gap. These rates were low, more
so for males, relative to the means for current middle-income countries of 26 per cent for the total anc
22 per cent for females. The total tertiary enrollment rate of 2 per cent also was low relative to the 6
per cent mean for current middle-income countries. Thus in 1965 Brazil seemed to have relatively
high primary school enrollment rates and a relatively small gender gap at both the primary and the
secondary levels, but relatively low post-primary enrollment rates.

Table 1. Brazilian Country Mean Enrollment and Literacy Rates in 1965 and 1987

Percentage of age group enrolled in education Adult illiteracy

Primary Secondary Tertiary ~ _rates in 1985
_Total _Female __Total _Female _Total Total _Female
1965 1987 1965 1987 1965 1987 1965 1987 1965 1987

Brazil 108 103 108 .. 16 39 16 45 2 11 22 24
Low-income 73 104 .. 95 20 37 . 29 2 .. = 44 58

Middle-income 92 104 86 101 26 54 22 54 6 17 26 31

In 1987 Brazilian total primary schooling enrollment rates were slightly lower (presumably
reflecting fewer enrollers outside of the normal primary-school age range), but still over 100 per cent
and at about the same level as the means for all developing countries. The Brazilian total secondary
school enrollment rate had increased substantially from 16 to 39 per cent by 1987, but the latter level
and the change both were below those for the means for middle-income countries. The Brazilian
female secondary school enrollment rate had increased more than the total, from 16 to 45 per cent.

*According to the World Bank (1990), in 1987 Brazil was high in the lower-middle-income country
group, and was 45th from the top (or 76th from the bottom) in terms of GNP per capita in that year
(out of a total of 121 countries). In terms of annual growth rates in GNP per capita for the 1965-1987
period, Brazil (with 3.6 per cent) tied Egypt for 14th place among the 101 countries for which such
rates are given, and had the highest growth rate in the Western Hemisphere. The countries with higher
reported rates are: Botswana (8.6 per cent), Singapore (7.2), Hong Kong (6.3), Republic of Korea
(6.8), Oman (6.4), China (5.4), Lesotho (5.2), Hungary (5.1), Japan (4.3), Thailand (4.0), Malaysia
(4.0), Saudi Arabia (3.8), and Cameroon (3.7)



This implied the opening up of a gender gap favoring females at this level of schooling, a relative
rarity among developing countries.* But despite the relatively large increase in female as compared
with male Brazilian secondary school enrollment rates, Brazilian female secondary school enrollment
rates in 1987 and their changes between 1965 and 1987 were smaller than the changes in the means for
middle-income countries. Brazilian tertiary enrollment rates also increased substantially from 2 to 11
per cent between 1965 and 1987, but also.bath the change between these years and the absolute level in -

Adult illiteracy rates reflect (inversely) one possibly important component of the stock of human
capital. In 1985 the Brazilian total adult illiteracy rate was 22 per cent, somewhat below the 26 per
cent for the mean for middle-income countries. That for females was slightly higher at 24 per cent,
but somewhat more below the 31 per cent for the mean for middle-income countries. Thus, the
relatively strong investment in basic schooling in Brazil apparently resulted in somewhat below average
illiteracy by the mid 1980s, with a smaller than average gender gap in illiteracy. However the
illiteracy criteria probably refers only to basic -- probably primary -- schooling, not to the post-primary
schooling levels at which Brazilian schooling investments long have been less than the means for
middle-income countries.

Section 2. Comparisons of Total Brazilian Schooling Investments with Cross-Country Experience

We now turn to comparisons of Brazilian schooling investments in 1965 and 1987 with cross-
country regressions based on all countries in the World Bank (1990) that have the necessary data. The
dependent variables are the total enrollment rates for each of the three schooling levels and the
expected years of schooling implied by those rates for a synthetic cohort that experience such schooling
enrollment rates.” The cross-country regressions control for per capita income in the relevant year,
both with a dichotomous variable for the country group (i.e., lower-middle-income, upper-middle-
income, and high-income, with low-income as the reference group) into which each country falls and
with 2 quadratic in per capita GNP to capture variations within these broad country groups. The
income effect can be interpreted as representing the income demand effect for school investments,
under the presumption that such effects are transmitted th'rm}‘gh the political system for public schools

e .

“Gender gaps favoring females in secondary school enrollment levels also are reported in World
Bank (1990) only for Sri Lanka, the Philippines, the Dominican Republic, El Salvador, Botswana,
Jamaica, Ecuador, Chile, Costa Rica, Poland, Panama, Nicaragua, Argentina, Venezuela, Trinidad and
Tobago, and Romania. The magnitude of this gap is larger than in Brazil only for the Dominican
Republic and Nicaragua.

*The numerators for the enrollment rates for the three schooling levels are respectively the number
of children 6 to 11, 12 to 17 and 20 to 24 years old. Therefore the expected years of schooling for a
synthetic cohort that faced the enrollment rates for these three schooling levels recorded for Brazil in
1987, for example, is 9.07 = 1.03*6 + 0.39*6 + 0.11*5, given the enrollment rates for that year in
Table 1.



in addition to any more direct demand effects for private schools.® For 1987, in addition, the
regressions include a proxy-for the relative_price_of-seheoling in-the-form of the adult literacy rate.’
The argument for interpreting this variable as a price variable has three components: First, that the
relative price of sufficiently skilled labor to staff the school levels that most students attend is inversely
related to the share of the adult population that has such skills. Second, that the adult literacy rate is a
good proxy for the relative size of the adult population with such skills.®> Third, once again, that
through the political process for public schools in addition to more direct market effects for private
schools, the relatively scarcity of potential staff ("prices") affects the demand for schooling.’

Table 2 gives the cross-country regression estimates both for 1965 and for 1987 for the total
enrollment rates for each of the three school levels and for the expected years of schooling for a
synthetic cohort.

Fot 1965 the regressions are consistent with from half to two-thirds of the sample variance.

For primary-sehoel-enroliments in that year, the indicators of the country group by income have a
substantial effect, without an added significant impact of the quadratic in per capita income. E&he
coefficients for the country groups indicate that the basic sigaificant difference is between the average
enrollment rates of the low-income countries and all other countries. For expected years of schooling;
in addition to significant differences between low-income and other country groups, there is a
significant quadratic positive (at a declining rate) effect of schooling. For post-primary schooling
enrollments, in addition to significant country group effects between low-income and other countries
and the quadratic in income, there is a significant difference between lower-middle-and upper-income -
countries. B

For'1987 the regressions are consistent with more (than for 1965) of the cross-country
variance -- trom three-fifths to seven eights of those variances. This greater consistency with the data
-is due largely to the inclusion of the literacy rate, which appears to be highly significant in each of the

SSchultz (1987, 1988) and Behrman (1987), for example, give such an interpretation. From a
micro perspective, however, if schooling were purely an investment and if capital markets were
perfect, income would not enter into the schooling investment decision though interest rates would. To
date we have not explored the possibility that interest rates enter into these relations.

"We actually use the literacy rate for 1985 because that is what is available in World Bank (1990).
Since adult literacy refers to a stock concept, we do not think that the two-year difference between
1985 and 1987 has much effect on the estimates. In fact, to the extent that there is some lag in
adjustment to relative scarcities, it may be preferable to use a lagged value for the relative stock of
literate adults. We do not use this variable for 1965 because it is not available in World Bank (1990).

*Presumably how good a proxy it is depends in substantial part on the levels of schooling which
most students attend. That is, it probably is a better proxy for primary and lower middle schooling
than for upper secondary and tertiary schooling.

’Behrman (1987) makes all three of these assumptions as well. Schultz (1987, 1988) makes the
last, but uses expenditure data per teacher to represent the price effect. -
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Table 2. Cross-Country Regressions for Total Schooling Investments
1965 and 1987

Depend. Const. Inc. Inc? Country Group . Adult R* N F Residual
Var. Lower=~  Upper- High Lit. for
Middle Middle ' Rate Brazil
1565 T —
Enroll.
Rates -
47.0 0.0007  -625%10-9\ 396 - V \ :
; - 70, , . 48.76 . 47171 | . .
1 Primary -~__(Q3D‘_uﬁﬁiﬁwh__jlgﬂh.(&Qﬂ | 400 | .50 9% 20.0 20.7
: 6.17 0.0031 -7.99% ' ! T T En 0
2 Second. _ 99*10-8  9.62 17.42 31.3¢ | 67 - r2.6
03 260 sy we) e O P2 T
3 Tertiary 030 0.0012 427*108 251 g 674 53 g8 oo/ -9
(L9 (126 (188 ‘pop) @2 | ‘ =
4 Years of 333 000071 -3.5%10-8 284 3.10  3.66 . 63 85 29p 37/
School @T8)  (257)__(54%) (79 (06
1987 3
Enroll. : J
Rates o}/
5 Primary 358 0.00072 -545%108 » ?1-3:'3) &036) 2?602?7) / ?7.8507) © 60 83 21-\Kﬁ/.s
©.157) (0331 U4 (03 (027) - (757): :
6 Second. o T e 520 221-1843% 0459 85 82 9.1 3.3
-1.64 ?1.05)13)6 &0722*)10-8 (1.81)  (23) 1(0.82) (5.61) - ' - T L
7 Tertia I : 6.97 9.13 18.47 182 2.5
© TY 610 000022 -323*109  (223) (L6) 114) (()3.14) 6480 242 |
8 Vears of ©13) _ (0065 212 276 340 . oz 86 75 763 <7.0
School 1.59 0.00002 7*10-10 (380) (25 412D | (325

0.060)  (0.053)

Data source: World Bank (1990). Enrollment rates (and therefore
residuals for enrollment rates) are in percentages. Years of school
(i.e., expected years of school for a synthetidq cohort as defined in
note 5) are in years (and therefore so are the |[residuals for these
regressions).




regressions.'® If mewe strong price effect-n-these demand
relations. The inCome effects are relatively imprecisely estimated, though the coefficients for the
middI€-income country groups are significantly positive at standard levels for post-primary school
enrollments and for the expected schooling for a synthetic cohort.
How do Brazilian schooling investments compare with these cross-country regressions? The last
column in Table 2 gives the estimated residuals for Brazil. In 1965 Brazil had a prim hool
“enrollment rate that was 20.7 per cent above the regression line, but secondary and tertiary enroliment;
rates that'wmr cent below the respectlve regression lm net result was an

regression hnes?famrcﬂme’meT f was 2.3 p 3 per cent below the regression line. The

net result was an expected years of schooling 1.0 vears below the T regression line.

Section 3. Comparisons of Male and Female Brazilian Schooling
Investments with Cross-Country Experience

We note in Section 1 that there appear to be some interesting gender patterns in the Brazilian
schooling investments, particularly with larger investments in the secondary schooling of females than
of males in 1987. In Section 2 we consider total schooling investments relative to cross-country
regressions for 1965 and 1987. Now we turn to similar considerations, but with separate relations for
males than for females.!! Table 3 gives-relations similar to those in Table 2, but with separate
relations for males versus femates. In addition this table gives estimates of the differences between the
male and female primary and secondary enrollment rates and the expected years of schoolifig for
Syntietrc ConoTts.

Many of the patterns in these regressions are similar to those that are discussed in Section 2,
without significant differences between the estimates for females versus males. Therefore, to avoid
repetition, we here summarize only the results that indicate some significant difference between males

"°Also, in preliminary regressions that are not presented here, female adult literacy rates has more
consistency with the cross-sample variances and have larger point estimates than do total or male adult
literacy rates. This suggests that the relative concentration of women in education results in a greater
price-reducing effect for future generations of increasing the schooling of females in this generation
than of increasing equally the schooling of males in this generation.

V'Data are given in World Bank (1990) only for the female enrollment rates for primary and for
secondary school in addition to the total enrollment rates for all three schooling levels. For the
estimates that we present in this section we assume that the sizes of the relevant age cohorts are the
same for males as for females in order to be able to estimate male primary and secondary enrollment
rates. To calculate the expected years of schooling for synthetic cohorts we assume that there are no
gender differences in the tertiary enrollment rates. This last assumption probably results in an
underestimate of the gender gap for many countries, but has a limited impact on the overall estimates
because of the relatively low enrollments for the tertiary (as opposed to the primary and the secondary)
schooling levels in most developing countries (including Brazil).
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Table 3. Cross-Country Regressions for Male and Female
Schooling Investments 1965 and 1987

Depend. Const. Inc. Inc? Country Group Adult R? N F Residual
Var. Lower- Upper- High Lit. for
Middle Middle Rate Brazil
1965
Enroll.
Rates
Primar ' A
1 Femgle 348 0.00061 -1.40*10-8 4337 55.52 59.48 52 94 212 29.3
0.30)  (-0.25) 691) (6.18)  (4.45)
2 Male 562 0.0009 42%10.9 3867 4443  37.79 44 94 161 1243
0.51)  (-0.08) 6.78) (54 (311 Ve

3 M- F 214 00003 979%109 470 q150 12 543367170

024)  (0.26) (L112) (L1 ©Y
©. 026 (1 1L183) (.
second.l 288 0.0032 -881*1058 9.0 (12_60) g&?
4 Female (290)  (-2.93) (287 (-

_ 67 93 396 .4
327)  (4.38)

5 Male 824 00 ; 344 9.6
o 5063) (_72.2236*)10-8 1062 1934  31.56 64 93 344
6 M - F L 0eE0) 290)  3s6) (4.03) -6.0
535 00002 1.53*10-8 082 274 050 00 93 087
Years of 026) (0.86) _ (041) (091)  (0.12)
School Y o erEim o e T )
School 240 000072 -357*108 3.04 347 439 62 84 288
. . . 1.5
7 Female 252)  (238)  (5.18) (77 (3.30) -
8 Male 396 000073 -347*10-8 292 297 3.14 ) 62 8 283 0.0
oM - F 2.94)  (-2.67) (574 (312 272 Z1.4
1.56 0.00000 1.02*10-9 -0.12 050 -125 06 84 215
0.055  (0.113) (-0332) (0.90) (-1.56)
1987
Enroll.
Rates
rimar an
I;o pemgle 31.6 0.00050 -5.76*10-8 871  -7.74 -10.3 0.92 177 331 4
0.109)  (0347)  (1.52) (0.6) (0.39) (9.89)
11 Male .., 00010 137108 543 472 557 0.85 52 77 152 nd
oM - F (0208)  (0.082)  (0.939) (-0.38)(-0.188) (7.29) nd
372 00023 10%10-7 454 131 625 0.84 61 7T a0
Second. (099)  (1.17) (-1.56), (Q-A) (041) (8.068)
13 Female -249 0.0025  -599*10-8 987 269 263 0.49 89 74 1018 5.3
L4 Mal (0.73) (-0.49) Q.18 (29 (123 ¢ (6.68) S
alile i - =7
0.10 0.0027  -534*10-8 984 50 32 10436 82 T4 559
©70) (038 9 @n ©86hH | @3
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15 M - F -7.30 0.0008 -7.9%10-9 0.34 -1.23 -6.99 0.83 .67 74 1266 =7.2
©.s1) (-0.14) (0.16) (0.28) (-0.68) (10.12)

Years of

School 144 -0.00004 2.98*10-9 220 237 343 0.09 90 66 1053

16 Female (0.122) (0208)  (4.06) (2.1) (13D) (10.50) T nd

17 Male 1.70 -0.00008 5.73*10-9! 199 234 335 0.08 8 66 53 nd
(-0187) (0360) ' (335 (19) (L15) a4 3

18 M - F 011 -0.00008 442*10-9 -0.29 -0.10 0.02 0.094 .70 66——26.1 nd
(040 _(0.602)  (-1.09) (02) (0014) @353) o

Data source: World Bank (1990). Enrollment rates (and therefore
residuals for enrollment rates) are in percentages. Years of school
(i.e., expected years of school for a synthetic cohort as defined in
note 5) are in years (and therefore so are the residuals for these
regressions). "nd" means that the date are not available for Brazil.
For the M - F regressions for 1987 the adult literacy variable is the
difference between that for male and that for female.

-



and females.

For 1965, for the low- and middle-income country groups primary school enrollments tend to
be higher by 21.4 per cent for males than for females, but there is no significant difference for high-
income countries (regression 3)."> For secondary school enrollment, the rates tend to be about 5 per
.cent higher for males than for females, with no significant differences across country groups
(regression 6). The net effect is an average difference in expected years of schooling for a synthetic

cohort of 1.6 ywsmﬁfincome countries there is no significant difference j
at thet5percentfevet(regression 9y, T
~—For 15987, primary-school enrollment rates are still higher for males than for females, but the
gap has fallen substantially since 1965 to 3.7 per cent (8.3 per cent at the 15 per cent level for lower-
middle-income countries, regression 12). For secondary school enrollment rates, the gap is reversed to
-7.3 percent (regression 15). For expected years of schooling the net effect is an estimated gender gap
that is virtually zero at -0.1. Howev?:r?]ﬁs’e‘és’t?atc?fo?@%Tmust be qualified as underindicators of
thm males since also included in the estimates is the male-female difference in
adult literacy rates. For the revision of this paper we will undertake estimates without the difference in
%, adult literacy rates.

How does Brazilian schooling investment compare with the cross-country experience? The last
column in Table 3 gives the residuals for Brazil. For 1965, Brazil had female and male@
schooling enrollment rates 29.3 and 12.3 per cent above the regressiof lines, with the male = female
differential 17.0 percent betow-tti€ regression line. JThe female schooling enrollment rate

was 0.4 per cent above the regression line and the male rate was 5.6 per cent below, with the gender
gap at the secondary school level 6.0 per cent below. The net result was an expected years of
swp\m line and an estimate on the regression line for
males, so thé W@o@m For 1987, there are not data for the
gender differences in the Brazilian primary schooling enrollment rates (and therefore in the expected

years of schooling). For secondary school enroliment rates, Brazil was 5.3 cent above the
L regression line for female ; ' € ion_for males, with the net effect being
7.2 per cent below-the-regresston1ine for the gender gap.
~ ———— T
Section 4. Comparisons of the Changes in Brazilian Schooling Investments
with Cross-Country Experience

The previous two sections have focused on how Brazilian schooling investments compared with
the cross-country experience in 1965 and 1987. A related, but distinct, question is how did the
changes in Brazilian schooling investments compare with changes in the Cross-COUntry experience.
This ‘question i5-0f interest because of its dynamic nature and because the differenced estimates control

The gap is given by the constant in this regression for all but the high-income countries because
no other variables have significantly nonzero coefficient estimates. But the coefficient estimate for the
high income country group dichotomous variable basically offsets the constant so that for this country
group the gender gap is zero.



for unobserved additive country-specific fixed effects.’

Table 4 gives such estimates. For primary school enrollment rates they indicate an increase of:
24.9 the average for the low-income countres, though 51gmﬁcant1y smaller 1ncreases for
the mxddle— and high-ificome country groups.'* These increases tend to be larger for females than for
females, particularly for the lower-middle-income group. For secondary school enrollment rates the

patterns are somewhat different. There are increases on the average are 12.0 per_cént-for low-income 4

countries, but there are significantly larger increases for 1ower-m1dd1e -income countries (25.4 per cent)
and still larger increases-for. upper-middle- and high-income countnes (over 36 per cent on the
average). Also for the low-income countries the increases are larger for males than for females on the
average, though the opposite is the case for the middle- and upper-income country groups. For tertiary
school enrollments, the average increase is relatively low for low-income countries (1.6 per cent), but
significantly higher (10.3 per cent) for lower-middle-income countries and still higher (above 13.9 per
cent) for the upper-middle- and high-income countries. This implies an gain in expected years of
schooling of 2.0 for the low- and high-income countries, and of 3.4 years for the middle-income
countries.

Once again, how does Brazil compare? Once again, the last column gives the residuals for

Brazil. They ggggest_xhat'Bmeias 20.3 per cent below the reg;essxonJme—for changes in primary

school enrollments, 1.8 per cent below for changes in secondary school-enrollments, 2.1 per cent
below fmnr_nment‘s and 1.5 years below the line for changes in expected years
of schoolinig fora synthetic tohort. For secondary-school enrollients, Brazil had astrong shift
towards females in the gender gap relative to other Country ex| experience, with an increase for females
2.2 per cent above the regression line and one for males 7.7 per cent above the-regression line. Thus

the two charactenstlcs of the Brathan changes relative to the cross- country changes, that stand out

pomt at the primary school level may reflect in part ‘the relatively high primary school enrollments in \
1965 (see Tables 1-3), but it also reflects relatively smaller increments in post-primary schooling.

BThat is, these estimates, by controlling for such fixed effects, have less in the way of omitted
variable bias (though perhaps more in the way of random measurement error bias) than do the
estimates in Tables 2 and 3.

“There is an inverse relation between the point estimates of for the increases and the income
levels, but the standard errors are large enough that they do not indicate significant differences among
the lower-middle-income, upper-middle-income and high-income groups.
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Table 4. Cross-Country Regressions for Changes Between 1965 and 1987
in Total, Male and Female Schooling Investments

Depend. Const. Inc. Inc? Country Group R® N F Residual
Var. Lower- Upper- High for
Middle Middle Brazil
1987 -1965
Enroll.
Rates
Primary 23.86 -0.0000 -5.8*10-8 -8.49 -15.68 -19.39 .23 89 6.40
1 Total (-0.084) (-1.175) (-2.11)  (-2.74) (-2.63) -20.3
24.56 -0.0002 4.7*10-8 -3.46 -15.69 -18.24 22 83 5.70 nd
2 Female (-0.319) (-0945) (-0.810) (-2.649) (-2.361)

3 Male 20.18 0.0002 -64*10'8 -9.22 21273 -18.04 .18 83 4.62 nd

0207) (-1227) (-2.058) (-2.048) (-2.226) -
Second. 1200 -0.0005 -4.2*10-8 13.40 2405 2588 .38 86 1.79  _1.8

4 Total (0.949) (-1.235) (4.657)  (5.668) (4.888)
S Female 926 -0.0005 -3.8*10-8 18.16 3402 3215 .52 79 18.01 2.2
(0.890) (-1.06) (5.79)  (696) (5.77)
6 Male =7.7
1250 -0.0005 -4.6*10-8 12.86 2424 2173 32 719 8.50
Tertiary (0925 (-1.325) (4.238) (5.127) (4.037)
7 Total -2.1
1.64  0.00064 8*10-10 8.70 1244 1223 45 78 13.64
Years of _0776) (0012) (4463)  (5.029) (3.286) -
School 1.99 "0.0001 -1.7*10-8 02-96 142 08 190 71 256 ‘
"8 Total (0.464) (-0.764) (246)  (2.49) (0.85) -1.5
140 150 065
1.98 0.0003 -3.09*10-8 24 63 3.76 nd
9 Female 0.00) C128) (B29) (234  (0.60)
nd

10 Male 0.83 1.37 0.92
1.80 0.0001 -1.1*10-8 - .04 63 1.51
©020) (-0.44) (1.83) (2.03) (0.80)

Data source: World Bank (1990). Enrollment rates (and therefore
residuals for enrollment rates) are in percentages. Years of.schogl
(i.e., expected years of school for a synthetic cohort as defined 1in
note 5) are in years (and therefore so are the residuals for these.
regressions). '"nd" means that the date are not available for Brazil.
The per capita GNP variables are in the form of differences between 1965

and 1987.
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A POS-GRADUAGAO NO BRASIL: uma analise do periodo 1970-90

Ricardo C. de Rezende Martins

A atividade de pesquisa no Brasil, a literatura especializa-
da tem contemplado inumeros aspectos do sistema educacional no Pais ,
nos diferentes graus de ensino. £ volumosa a bibliografia disponivel
versando sobre questdes fundamentais como as relagoes entre educagao ,
escola e sociedade; os determinantes e condicionantes socio-politico -
econdmicos da educagdo; a dimensdo filosdfica da educagio; questdes
mais especificas de métodos e técnicas de ensino; avaliagdo de aprendi

zagem; custos e financiamento da educacao.

Dentro deste quadro de investigagdes, porém, o segmento refe
rente a pds-graduacgao, talvez por sua recente implantagao - cerca de
20 anos - tem sido pouco estudado, configurando uma lacuna que urge
ser preenchida, no que diz respeito as politicas do Estado para elas
voltadas, sua fungao social, suas condigoes de funcionamento, sua orga
nizagao, sua produgao, seu financiamento, sua contribuigdo para o de -

senvolvimento econdmico e social.

Sao ainda bastante raros os estudos que, de modo consistente
e sistemdtico, procuram analisar a politica nacional de pds-graduagao,
o movimento do Estado visando a implantagao do sistema de cursos de
mestrado e doutorado, as motivagoes que presidiram as diferentes deter
minagoes governamentais, as articulagoes deste movimento com a dinami-
ca interna das instituigOes universitarias, isto tudo considerado no
contexto concreto do movimento socio-econdémico-politico nacional.

Se, por um lado, s3o bem conhecidas as caracteristicas basi-
cas do projeto de pds-graduagio desenhado para o Pais através dos dife
rentes documentos elaborados pelo Conselho Federal de Educagao, resta
ainda desvendar de modo vertical as determinagoes de tal projeto, suas
condigoes de implantagao e os embates ai presentes. Pouco se elaborou
ainda, por exemplo, sobre os conflitos decorrentes da distancia das
caracteristicas do novo projeto em relagao a estrutura de pdés-gradua -
Gao que se desenvolvia autonomamente em algumas instituigoes, dentre

as quais destaca-se a Universidade de Sao Paulo.



0 desenvolvimento do sistema nacional de programas de mestra
do e doutorado tem seu ponto de partida de aceleragao em fins da déca-
da dos anos 60, dentro de um quadro que, moldado pelo movimento revolu
ciondrio de 1964, estabeleceu uma nova ordem politica que, por acgdes
rdpidas e efetivas, pretendia apresentar resultados que justificassem

sua implantagao, particularmente no dominio econdmico.

Nao constitui novidade afirmar que foi entdao escolhido um ca
minho que propiciasse o crescimento economico acelerado, baseado numa
politica de investimentos financiados parcialmente por capitais nacio-
nais e fortemente por recursos externos, aos quais foram oferecidas

vantajosas condigoes de retorno.

A esta politica concreta aberta ao exterior, corresponderam
um discurso e procedimentos de planejamento cujo tom era bastante na -
cionalista. Neste sentido, pode-se compreender a politica de formagao
de recursos humanos de alto nivel. Se a politica econdmica enfatizava
a necessidade de recursos externos para investimentos bdsicos no Pais,
oferecendo inclusive grandes facilidades para importagao de tecnolo -
gia, a politica de formagaoc de recursos humanos obedecia a duas linhas
fundamentais: a necessidade futura de mao-de-obra especializada para
preencher os novos empregos criados pelo desenvolvimento econdmico pre
visto e a necessidade de cientistas, pesquisadores e técnicos aptos a
desenvolver a pesquisa indispensavel para a mudanga, ao longo dos a-
nos, do eixo de origem e de sustentagao do desenvolvimento, do exteri-

or em diregao ao proprio Pais.

Estas duas linhas de atuagao, aliadas a uma forte inspiragao
na teoria do capital humano, estio sem duvida na base da formulagao
da politica que resultou na criacdo do sistema nacional de pés-gradua-
Gao e no reforgo de certos orgaos oficiais voltados para assegurar seu

funcionamento.

Assim, a reconstrugao do contexto de genese do sistema nacig
nal :de pds-graduagiao; a ecologia deste sistema, entendida como o con -
junto de determinantes e condicionantes do surgimento dos cursos nas
diversas instituigdes; a organizagido do Estado visando a implantagao

de mecanismos de formagido de recursos humanos de alto nivel e centros



produtores de pesquisa cientifica e tecnoldgica; os objetivos subja -
centes a esta agdo deliberada do Estado; enfim, a reconstrugao deste

quadro constitul tema que ainda desafia uma pesquisa de porte.

A analise sistemdtica dos Planos Nacionais de Pds-Graduagao,
descortinando concepgoes e posturas neles presentes, o contraste en -
tre seus objetivos e metas com resultados obtidos, as condigodes de
sua implementac3do, bem como sua articulagao com a politica nacional
de Educagao e Ciéncia e Tecnologia e estas, dentro do contexto mais

amplo da politica econdmica e social, constitui dominioc pouco explora
do.

A atuagao dos diferentes organismos do Estado voltados dire
ta ou indiretamente para a ordenagao e financiamento da pds-graduagao,
carece também de andlise mais detida. A criagdo, desenvolvimento, es-
truturagao e, sobretudo, a agao de orgaos como a Coordenagao de Aper-
feigoamento de Pessoal de Nivel Superior (CAPES), o Conselho Nacional
de Desenvolvimento Cientifico e Tecnolégico (CNPq), a Finaciadora de
Estudos e Projetos (Finep), a Empresa Brasileira de Pesquisa Agropecu

dria (EMBRAPA) e vdrios outros, neste quadro, merecem atengao especial.

A articulagdo do sistema de pds-graduagao com o de gradua -
Gao, com o setor produtivo (publico e privado) e outros segmentos da
sociedade também constitui objeto de andlise necessdria, tanto sob o
ponto de vista de mercado empregador dos egressos dos programas de
mestrado e doutorado, como sob a otica de fontes de financiamento de

produgao academica, cientifica e técnica.

A relagdo entre o Estado e a chamada comunidade cientifica,
estabelecida no ambito de tais organismos, através de mecanismos de
participagdo, tais como as Comissdes de Consulbores Cientificos e Co-
mités :Assessores, por sii'sé configuraria objeto de estudo especifico.
Nesta diregao, torna-se importante analisar um dos grandes paradoxos
do quadro da pds-graduagdo no Pais: se, por um lado, o conjunto de
professores e pesquisadores dispde de um consideravel espago de par -
ticipagdo nos drgaos de governo que definem politicas e apoiam a pds-
graduagdo, por outro lado esta se ressente de uma institucionalizagao
mais efetiva nas universidades e escolas que oferecem cursos de mes -
trado e doutorado.



Este breve levantamento de questdes, certamente nao exausti
vo, parece demonstrar que os aspectos referentes ao sistema nacional
de pds-graduagido, em si mesmo, como integrante do sistema universita-
rio e do sistema nacional de Ciéncia e Tecnologia, permanecem, em boa

medida, requerendo analise mais detida.

O Brasil vem despendendo um volume substancial de recursos
no desenvolvimento e aperfeigoamento do sistema de cursos de mestrado
e doutorado. Torna-se, pois, imperiosa a realizagao de um balango dos
resultados obtidos com tais investimentos em formagao de recursos hu-
manos, seja no que tange aos processos -~ Os programas em funcionamen-
to - como aos seus produtos - egressos titulados, sua contribuigao e
a produgaoc técnico-cientifica.

Todas estas questoes constituem, na realidade, uma linha de
pesquisa a ser desenvolvida durante um vasto periodo de tempo, confi-
gurando talvez uma base-diretriz para estudos de acompanhamento e ava
liagao de politicas voltadas para a pds-graduagdo: |

O presente estudo certamente nao pode abarcar todas as inda
gagoes levantadas, mas volta-se para uma analise diagndstica de al -
guns pontos selecionados sobre o sistema de programas de mestrado e
doutorado, buscando oferecer algumas respostas mais imediatamente ne-
cessarias, de modo a permitir um primeiro balango deste amplo sistema

em operagao.

A politica de pdés-graduagao: uma rapida visdo através dos
planos

0 I Plano Nacional de Pds-Graduacao (I:PNPG) teve vigéncia
no periodo 1975-79 e apresentou fortemente marcado pelo carater da
politica educacional de entdo, que visava um reforgo substantivo do
sistema universitdrio, a fim de propiciar a fo:magéo de recursos huma
nos qualificados, tidos como necessarios ao acelerado processo de de-
senvolvimento econdmico, que constituiu o espirito da década brasilei

ra dos anos 70.

Apresentando metas quantitativas iprecisamente delimitadas ,
o I PNPG pode ser ainda situado dentro do quadro de planejamento glo-
bal que aproveitava importantes conceitos do "manpower approach", em-

bora esta abordagem ja estivesse sendo progressivamente abandonada



nos planos e programas nacionais. De todo modo, a implementagao do
I PNPG deixou marcas extremamente fortes e positivas no sistema educa
tivo brasileiro, podendo ser mencionadas duas ou trés de suas impor -
tantes decorréncias. Em primeiro lugar, cabe destacar a implantagao
do Programa Institucional de Capacitag¢ao de Docentes (PICD) que,desde
1976, visa, através da concessao de bolsas de estudos, propiciar aos
docentes universitdrios a possibilidade de realizar cursos de mestra-
do ou doutorado em bons centros de pds-graduagdoc no Pais. A necessida
de de identificar estes centros de qualidade, aliada ao imperativo de
acompanhar, regular e coordenar a expansao da pés—graduagéo, levou a
criagao de um sofisticado sistema de avaliagdo dos cursos, que consti
tui experiéncia original desenvolvida pelo Brasil e cujo sucesso pode
ser atestado pela sua.permanéncia e evolugao até os dias de hoje, res

paldado pelo reconhecimento da comunidade cientifica nacional.

A vigencia do I PNPG coincidiu com um periodo em que os re-
cursos governamentais para o sistema universitdrio foram bastante a -
bundantes. Assim, a segunda metade dos anos 70 corresponde a uma sig-
nificativa expansao do numero de cursos de mestrado e doutorado, aco-
plada a uma expressiva implantagao de laboratorios e centros de pes -
quisa. '

O surgimento de tais cursos, porém, em boa medida se fez de
modo exdgeno ao conjunto das instituigdes em que eram implantados, da
do que 0s recursos necessarios ao seu desenvolvimento provinham de
drgdos governamentais n3o diretamente comprometidos com o orgamento
basico das universidades. Deste forma, os centros de pds-graduagao pg
deriam ser tidos como "ilhas" dentro das instituigoes, formados por
docentes e pesquisadores com sofisticada formagao no exterior ou no
Pais, cujas atividades, excecdo feita aos saldrios, eram financiadas

por drgaos externos.

Esta situagao, facilmente administravel em tempos de abun -
dancia de recursos, passa a representar preocupagao relevante quando
a década dos anos 80 mostra sinais de retragdo econdmica e contengao
orgamentdria. Este novo momento corresponde ao periodo do II Plano Na
cional de Pds-Graduagao (II PNPG), que abandona o discurso expansio -
nista do primeiro plano e passa a articular duas diretrizes bdasicas :
a primeira, voltada para a consolidagao do sistema ja implantado, a-
través do reforgo nos mecanismos de acompanhamento e avaliagdo, visan
do a melhoria da qualidade dos programas e a racionalizagao dos inves
timentos no setor.



A segunda diretriz voltou-se para a institucionalizagao da
pos-graduagdo, com claro reconhecimento do cardter bastante exdgeno
com gque se deu sua implahtagéo. Neste sentido, o surgimento de um pro-
grama de apoio a infra-estrutura dos cursos de pés—graduagéo, com cu -
nho orgamentario, no ambito da CAPES, visava a garantia de recursos mi
nimos institucionais para subsisténcia e desenvolvimento dos cursos. A
concepgao original deste programa, iniciado em 1981/82, previa uma eta
pa inicial em que os recursos seriam diretamente distribuidos pela CA-
PES, de acordo com os dados da avaliagao por ela promovida. Ao longo
do tempo e na medida em que o volume de recursos fosse se tornando
mais significativo - estimava-se um crescimento real de 10 a 15% ao
ano - o programa de apoio seria paulatinamente incorporado ao orgamen-
to das universidades, viabilizando, desta forma, a institucionalizagao

da manutencao dos programas de pds-graduagao, de acordo com critérios
de qualidade.

As dificuldades orgamentdrias e financeiras dos anos 80 en -
contram-se bem espelhadas na drastica redugao sofrida por este progra-
que, se -em 1984 chegou a representar cerca de 34% do orgamento global
da CAPES, em 1990 atingiu um ponto minimo de 5%, menos de 6 milhoes de
ddélares. Esta redugaao inviabilizou a idéia inicial de repassar ao or-

camento das universidades as dotagoes do programa.

Dentre as muitas explicagdes para esta redugao, que consti -
tui apenas um exemplo dentre vérios, encontram-se argumentos que suge-
rem a existéncia de indmeras outras fontes de financiamento para a pds
graduagao, nao se justificando, assim, que o:Ministério da Educagao, a
1ém das dotagdes orgamentarias normais para as universidades, ainda a-
crescentasse este programa mantido pela CAPES. Por outras fontes de re
cursos, citam-se, por exemplo, o CNPq e a Finep, drgdos financiadores
de projetos de pesquisa, em termos de custeio e capital. Esta-discus -
sao reflete, em boa medida, uma larga incompreensao sobre o papel de

cada uma destas agéncias e de seus respectivos programas.

O III Plano Nacional de Pds-Graduagao (III PNPG) retrata de
modo claro este estado de coisas, alertando enfaticamente para a neces
sidade de articulagao cuidadosa das agdes voltadas para a pés-gradua -
gao, oriundas de diferentes setores governamentais e privados. O novo
plano, além de, pela primeira vez, indicar a necessidade de contemplar
a relagao entre universidade(pds-graduagdo) e setor produtivo, assina-

lou ser imperativo integrar os agentes do sistema de pds-graduagao e



do sistema de ciéncia e tecnologia. Com zonas de intersegao bem e-
videntes, a articulagao entre ambos, particularmente entre 6rgéos

definidores de politicas e de investimentos, era bastante tenue, ge
rando por diversas vezes agoes concorrentes, quando nao contraditd-
rias. Com efeito, os Planos Basicos de Desenvolvimento Cientifico e
Tecnoldgico e os Planos Nacionais de Pds-Graduagdo jamais forma ela
borados de modo conjunto ou sequer coordenado. As convergéncias ob-
servadas se deram menos por relag¢oes institucionais do que por arti

culagdes eventuais.

O III PNPG apresenta tragos de contemporaneidade bastante
interessantes, por vezes antecipando questdes que hoje, nos anos 90
encontram-se decididamente na ordem do dia das discussoes nc meio
universitdrio brasileiro e drgaos de governo. A preocupagao com a
articulagao com o setor produtivo, seja como fonte de recursos adi-
cionais (questdo especialmente relevante em tempos em que OS recur-
sos puublicos se tornam mais e mais : escassos), seja como aplicagao
de pesquisas e mobilizagao de estudos aplicados, caracteriza exem -

plo marcante.

Outra questdo importante é a sinalizagao no sentido de um
repensar do perfil da pds-graduacao brasileira. Implantada de acor-
do com moldes norte-americanos, sua evolugaa denota um distanciass
mento progressivo do modelo inicialmente adotado, em particular no
que tange ao mestrado que, no Brasil, guarda muito pouca semelhanga

com o "master" americano.

O caminho da pds-graduagao brasileira apresenta dois tra-
Gos bem nitidos: de um lado, um alongamento na duragao dos progra -
mas de mestrado e doutorado; de outro, uma clara desvalorizagao da
chamada vertente "lato sensu", constituida por cursos de especiali-
zagao e aperfeigoamento considerados, ainda que involuntariamente,
Cursos menos nobres e pouco valorizados no cartorial "mercado de ti
tulos e certificados academicos" do Pais. Um claro efeito deste qua
dro pode ser observado, como o III PNPG indicava, no fato de que um
contifente significativo da demanda dos cursos de mestrado, especi+
almente em areas profissionais, como as qugenharias, nao busca o
titulo de mestre, mas uma especializagao através da obtengao de cré
ditos em disciplinas, deixando-se de lado a elaboragao de disserta-

Gao ou trabalho terminal, que conduziria a titulagao final.



Partindo de um diagndstico correte, ja antevisto pelo II
PNPG, o terceiro plano propugnava a valorizagdao da pds-grsduagao
"lato sensu" como instrumento de formagao de recursos humanos em a-
reas especificas, especialmente aquelas ligadas ao setor produtivo
ou ao mercado profissional nao-academico. Esta € uma quest3do bem a-
tual, mais até gue a época do III PNPG, gue nao produziu concreta -
mente nenhuma iniciativa de porte nesta diregao. Este € pois um seg
mento da pés-graduagao que se ressente, até o presente, de uma poli

tica consistente que favorega o seu desenvolvimento.

E possivel, portanto, afirmar, com as ressalvas apresenta
das, gque, caso raro na histdria da.educagéo‘brasileira, os planos
nacionais de pds-graduagao constituiram de fato instrumento de poli
tica, isto €, as agdes de governo guardaram suficiente coerencia
com os objetivos e metas declarados nos planos. E um dos poucos e -
xemplos em que o planejamento, além de significar uma sintese con -
creta de um projeto de governo, apresentou conseguencias palpaveis
na realidade do sistema de ensino brasileiro. As tradicionais con -
tradigoes apontadas entre o discurso do planejamento educacional e
a realidade do sistema de ensino, nao se observam com respeito a

pos-graduagao.

As opertunidades para estudos de pds-graduagao, ac menos
em relagao a demanda, sao hoje bastante amplas, embora ainda longe
de configurar uma infra-estrutura de formagao de cientistas e pes -
quisadores compativel com a de paises do hemisfério norte.Em 1990 ,
o Brasil contava com cerca de 52.000 estudantes de pds-graduagao ,
dos quais mais de 80% no nivel de mestrado. A relacao candidatos /
vagas situava-se dentro de limites bastante aceitdveis, variando en
tre 1 e 2,7 , favorecendo uma adequada selegdo académica, sem con-

figuar gualquer tipo aparente de gargalo.

E importante notar que o suporte oferecido aos estudantes
nao € desprezivel. Tomando-se o orgamento aprovado para 1991, e abs
traindo-se os contingenciamentos determinados pelo Governo Federal
desde fevereiro deste ano, e mantidos os atuais valores das bolsas,
seria possivel, em tese, contemplar gquase 60% dos alunos com bolsas
de estudos no Pais. Com relagdo a formagao de recursos humanos no

exterior, as oportunidades sao também bastante amplas e acessiveis.
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Além do valor das bolsas situar-se dentre os mais elevados do mundo
(cerca de USS 1.200 mensais, em média, mais pagamento de taxas esco
lares, seguro-saude, passagens para o bolsista), o numero de bolsas
oferecidas a cada ano contempla, em geral, toda a demanda qualifica
da, selecionada de um volume de candidaturas que situa a relagao

candidatos/bolsas disponiveis num patamar inferior a 3.

Destes numeros, contudo, nao se deve extrair uma precipi-
tada conclusao de que o Pais, em relagao a formagao de recursos hu-
manos de alto nivel, se encontra em situagao privilegiada. O Brasil
esta longe de alcangar um patamar ao menos aceitdvel, em termos de
volume e velocidade de formagao de cientistas, pesquisadores e
demais profissionais de elevado nivel. Comparando-se com outros pai
ses, como EUA, Franga e Japao, o Brasil apresenta um deficit de
cerca de 400.000 mestres e doutores, em relagao a sua densidade po-
pulacional.

A necessidade de continuar a investir em pds-graduacgao,
ciéncia e tecnologia é inquestiondvel, ainda gque suas atividades
sejam bastante caras. A natureza dos investimentos, porém , sua di-
versidade e rentabilidade s3o questdes gque talvez meregam hoje uma
reavaliagdao que possa contribuir ‘ara uma eventual reorientagao na
alocagao dos recursos. Para isso, cabe uma analise do desempenho da
pés-gradﬁagéo brasileira, iniciando pelo perfil do modelo efetiva -
mente praticado na realidade das instituigdes universitdrias e de
pesquisa.

O "modelo" brasileiro de pds-graduagao

Até os anos 60, o desenvolvimento da pds-graduagao - brasi
leira, além de bastante modesto, fez-se ide forma quase expontanea ,
segundo tendéncias ou padrdes enddgenos as prdoprias instituigdes u-
niversitarias. A partir de 1964/65, sente-se a agao do Governo Fede
ral no sentido de implantar um determinado modelo de pds-graduacao,
que vai buscar inspirag¢ac nos moldes norte~americanos. O primeiro
parecer do Conselho Federal de Educagao, o de n2 977/65, € bem cla-

ro neste sentido.
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A adocao deste modelo certamente ndao se fez sem problemas, particular
mente nas instituicdes que ja haviam desenvolvido modelos outros, co-
mo, por exemplo, o da Universidade de Sao Paulo, sob nitida orienta
cao francesa que, por sinal, encontra-se nas origens da propria uni-
versidade. No periodo 1970/75 praticamente todos os processos de soli
citacao de credenciamento de cursos da USP junto ao Conselho Federal
de Educacao foram objeto de diligencias e diferentes polemicas.

Durante longo periodo, as normas estabelecidas pelo CFE, o mecanismo
de credenciamento dos cursos inegavelmente moldaram, ainda que por ve
zes, de modo apenas formal, como no caso da USP, o perfil dos progra-
mas de pos-graduacdo, inclusive de forma indistinta para as diversas
areas do conhecimento, em requisitos tais como qualificacido do corpo
docente, producdo cientifica, tradicido de ensino e pesquisa do grupo,
disponibilidade de recursos materiais adequados (instalacoes, equipa-
mentos e biblioteca), coeréencia de organizacao e regime didético-ciql
tifico, estrutura curricular, areas de concé%ragéo e dominio conexo,
etc.

O espirito da legislacdo, em principio, era bem flexivel, dando aos
programas ampla liberdade de organizacao académica e curricular.Esta,
alias, € uma caracteristica até hoje presente na legislacao brasilei-

ra, tornada ainda mais flexivel nas normas adotadas a partir de 1983.
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Nao obstante tal espirito, a implementacdao de seus princinios nem
sempre a ele, correspondeu. De um lado, as interpretacoes dos or
gaos de governo frequentemente apegaram-se mais a questoes de or
dem formal do que substantiva, tendentes a estipular determinados
moldes de organizacao e funcionamento da pés-graduagéo. De outro
lado, a estrutura burocratizada e normativa das proprias universi-
dades, colocando inumeras exigéncias organizacionais e académicas,
transformando o que deveria ser leve em pesadas estruturas acade-
micas; o que deveria ser diversificado em estruturas curriculares
obrigatorias; o que deveria ser objetivo e criativo, em insipidas
corridas pela creditacdo académica. A pds-graduacao passou, portan
to, por um longo periodo de enrijecimento de sua estrutura, resul
tando, por exemplo, em mestrados interminaveis, com 5 ou mais anos
de duracao.

Este estado de coisas vem sendo hoje questionado por diferentes sey
gmentos ligados a pos-graduacio.

Chega-se a propor um.'novo" sistema de pos-graduacao, norteado por
uma flexibilidade total no que diz respeito ao numero de créditos
em disciplinas que, a juizo do orientador e do proprio estudante,
seriam aqueles que contribuissem substancialmente para seu traba-
lho de pesquisa.

As disciplinas a que os alunos, de acordo com esta sistematica, de
veriam cursar deixariam de ser privativas de determinades professo
res ou departamentos, abrindo-se uma flexivel composicdao curricular
para cada aluno, que poderia buscar seus cursos em diferentes .se
gmentos de uma dada universidade ou mesmo em outras universidades.

As figuras do orientador de tese e de programa, hoje existentes em
muitos programas, se fundiriam numa Unica - a do primeiro - cuja
disponibilidade e aceitacdo dos candidatos constituiriam os  meca

nismos basicos de selegdo , a qual consideraria critérios de moti

b

vacao e qualidade para a pesquisa, ndo enaltecendo as provas de co
nhecimento.

Isto permitiria modificar a atual configuracdo da pds-graduacdobra
sileira rigida academicamente, caracterizando-se, pelo menos no ni
vel de mestrado, como aprofundamento de conteudo de graduacao, <un¢
inibe a atuacdo dos programas como geradores de pesquisas.
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A rigidez curricular acaba se constituindo num problema para as
instituicoes e para os estudantes. O fato de que os cursos mui
tas vezes nao conseguem oferecer de modo regular seus respectivos
elencos de disciplinas, leva a que os estudantes partam na busca,
por vezes indiscriminada, de disciplinas com a unica finalidade
de completar creditos. Esta corrida as disciplinas subtrai aos es
tudantes importantes momentos de seus programas de pos-graduacdo,
nos quais ja poderiam estar desde logo e sempre voltados para seus
trabalhos de dissertacdao ou tese.

Finalmente, no proprio processo de elaboracdo de tese, sao vistos
problemas extremamente importantes. Desde um certo dirigismo dos
orientadores na escolha dos temas e dos resultados esperados, co
mo uma pratica paternalista na elaboracdo do trabalho terminal,no
qual o orientador ou co-orientador tanto interveém que até o esti
lo destes € incorporado a redacdo final. Além disso, o processo de
aprovacdo do trabalho até a chegada i defesa publica, com a reali
zacao de diversos semindrios e revisdes criticas de professores,
€ garantia quase certa de aprovacdo da tese.

Assim, como afirma Beijuelman, ''para a elaboracao de uma tese em
nossos atuais cursos de pds-graduagcdo, a inteligencia criativa &
menos exigida do que a dedicacao do trabalho, a perseveranca, a
disciplina, a paciéncia, a docilidade e uma certa dose de inteli-
géncia receptiva a um tema especifico'. Este esquema de funciona-
mento, portanto, leva a uma ineficacia dos cursos de pés-graduacao,
tornando menos provavel o aparecimento de trabalhos de pesquisa
que se destaquem por sua criatividade.

Trabalhando-se com dados relativos a idade média dos estudantes da
pos-graduacdo, tempos médios de titulacdo e taxas de conclusao,re

forcam-se as preocupacdes com o longo prazo necessario a formacdo

de pesquisadores na pds-graduacdo brasileira e como esta demora

se traduz em prejuizo para a criatividade da Ciéncia no Pais.

Sao estes alguns dos principais argumentos para a proposicdo deum
"novo' modelo de pos-graduacdo, cuja viabilidade, contudo, segun
do alguns, depende da superacdo de obstaculos internos e externos
a universidade. Dentre estes Ultimos, arrola-se;por exemplo; o}
mecanismo de credenciamento pelo Conselho Federal de Educacao,que
fere a autonomia das universidades. Os mecanismos de credenciamen

to pelo CFE induzem ao formalismo e & rigidez da pos-graduacao ,
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quando exigem que se demonstre uma infraestrutura academica tipica
de cursos de aprofundamento de contelddo da graduacao (curriculo es
truturado sob a forma de cursos, espaco fisico e corpo docente bem
especificado) e demonstracdoc de recursos financeiros.

Sao legitimas varias destas preocupacdes quanto a formacdo de pes-
quisadores brasileiros. O diagnostico das causas dos problemas 1le
vantados, porém, em particular quanto a natureza dos obstdculos(ex
ternos ou internos) merece uma andlise mais detida.

De inicio, cabe examinar cémo se encontra apresentada, na legisla-
cao especifica, a proposta de pds-graduacdo consagrada pelo Conse
lho Federal de Educacdo. Tome-se, pois, como referéncia a Resolu-
cao n? 5, de 10 de marco de 1983, que fixa normas de funcionamento
e de credenciamento dos cursos de pos-graduacao 'stricto sensu'.

No artigo 29, inciso IV, lé-se: "Além das atividades didaticas e
academicas, exigir-se-a do candidato ao grau de mestre a apresenta
cao de dissertacdo du de outro tipo de trabalho terminal compa
tivel com as caracteristicas da area do conhecimento".

No paragrafo 49 desse mesmo artigo, encontra-se:'"0O doutorado sera
organizado em forma de programas de trabalho, com o fim de propor-
cionar formacdo cientifica ou cultural ampla e aprofundada, desen
volvendo a capacidade de pesquisa e o poder criador nos diferentes
ramos do saber'.

Do artigo 69., que trata das informacoes necessarias ao pedido de
credenciamento, cabe destacar trés incisos:

"III - Relacdao dos docentes resposaveis pela orientacdo de disserta
coes, teses ou trabalhos equivalentes; cuja qualificacdo serd com

provada pela formacao academica, com a titulacdo correspondente, e

pela producao cientifica ou atividade criadora, devendo ser expli

citadas as linhas de pesquisa em que atua cada orientador.

IV - Experiéncia de pesquisa do grupo; demonstrada mediante a des
cricdo da atividade criadora especifica dos membros do corpo docen
te e a producdo de trabalhos originais.
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V -Estrutura curricular do curso, docentes responsaveis e carater
obrigatorio ou optativo das disciplinas que sao ministradas."

A leitura destes excertos da Resolucdo traz a tona algumas infor-
macoes importantes. Em primeiro lugar, pode-se retirar da discus
sao o nivel de doutorado. Como citado, o doutorado deve se organi
zar sob a forma de programas de trabalho, o que desde logo sugere
que nao deva ou ao menos ndo precise ele ser estruturado sob a
forma de cursos, disciplinas e outras atividades de natureza seme
lhante. Embora se tenha noticia de que diversos programas de dou
torado se estruturam com uma consideravel carga de créditos em
disciplinas, n3o se pode pois afirmar que se trata de uma exigeén-
cia da legislacao.

Os requisitos referentes ao mestrado, porém, sugerem efetivamente
que ele deva receber uma estruturacao mais académica, sob a forma
de cursos, que permitam aprofundar a formacao dos candidatos ao
titulo. Isto, porém, ndo significa que o estudante deva ser asso-
berbado de créditos a serem cursados, mas que a ele seja forneci
da a necessaria base de conhecimentos que permita sua iniciacdo ou
aprimoramento no desenvolvimento da pesquisa ou da atividade pro
fissional a que ele venha se dedicar. Quanto a este ponto, deve ser
lembrado que, se para todas as areas a pesquisa cientifica € ele
mento central inquestionavel no nivel de doutorado, isto ndo € ques
tao pacifica no nivel de mestrado. Ha areas, como as Engenharias,
por exemplo, em que se discute a conveniéncia de um mestrado por
vezes chamado '"profissional', conhecido como o mestrado sem tese.
Em outras areas, como a Medicina, encontram-se defensores de que
a vocacao do mestrado deva ser a formacao do professor de nivel su
perior, com eénfase na formacao didatico-académica.

Desta forma, abordar indiscriminadamente a vocacdo da pods-graduacgdo,
sem contemplar a especificidade das diferentes areas do conhecimen-
to , parece ser uma generalizacdo temararia. Por outro lado, ha a
questao da distincdo entre os niveis de mestrado e doutorado. Se am
bos devem apresentar configuracdo semelhante, onde residiria a dis
tincdo: no mestrado haveria uma pratica '"menor" de pesquisa e no
doutorado uma pratica '"maior"? Quais seriam os limites do menor pa
ra o maior? Ou o mestrado seria uma espécie de ''prémio de consalacao"
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para aqueles que nao merecessem alcancar o titulo de doutor? Quais
seriam os critérios para tanto?

Se em certas areas nao se justificam propostas diferenciadas ~ de
pos-graduacdo por niveis, talvez o recomendavel fosse eliminar um
deles- o mestrado - passando a oferecer apenas o doutorado. ISto,
por sinal, é possivel, pois a legislacao atual nao coloca o mestra
do como pré-requisito para o doutorado. Do contrario, estar-se- ia
correndo o risco de transformar mestrados em doutorados, sem dar
a eles o "status'" dos ultimos. Em algumas areas, chega-se a afir
mar que o longo tempo médio de titulacdo se explica, em varios ca
sos, pelo fato de que, no mestrado; as exigencias feitas sao, na
realidade, exigéncias em nivel de doutorado. Assim, ou se tem uma
pos-graduacdo claramente vocacionada, com niveis e com finalidades
distintas, ou abolem-se os niveis para os quais os limites ndo sao
definiveis. Ndo se pode, porém, querer manter uma estruturacao de

p6$-graduag50\ diferenciada sem caracteristicas diferenciadoras.

Deve ficar claro que aqui nio se postula uma posicdo de que os mes
trados sejam "aulisticos', mas t3o somente que, dadas as caracteris
ticas de certas areas do conhecimento, uma certa dose de estudos sob
a forma de disciplinas organizadas de acordo com um curriculo esta-
belecide parece ser aconselhdvel. Isto ndo significa que o curricu
lo de mestrado deva ser extenso ou rigido. N3ao quer dizer que a es-
trutura curricular deva ser uma ''camisa de forga' ou que para um
determinado programa de pos-graduacdo ndao se possam COmpOT programas
individuais de estudos para os alunds.

A tal ponto a legislacao de 1983 tentou avancar em termos de flexi-
bilidade da pos-graduacdo que, na Resolucdo A9 5, nao se encontra
mencionada a necessidade dos cursos 3Se organizarem sob a forma de”
areas de concentracio/dominios conexos.

A legislacdo nio menciona curriculos mini®s, nem nimero minimo de
créditos e tampouco que o programa deva ser mantido por um determi-
nado departamento ou segmento universitario.Fixa-se apenas que mes
trado e doutorado devem ter duracio minima de um e dois anos, res -
pectivamente . Quandd se menciona a necessidade de comprovacao de
recursos materiais e financeiros, nao se afirma que estes devem ser
vinculados a determinados e exclusivos centros de custos da univer-
sidade, mas refere-se a existéncia de condic¢des para manutencao do

programa. S&, para o pedido de credenciamento de um programa de pods-
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graduacao, € solicitada uma relacao de docentes/pesquisadores que
sustentarao as atividades do programa, o objetivo maior € identifi
car a existéncia da massa critica indispensavel para a formacao
pos-graduada na area em que a instituicdo Se propde atuar. Nao €,
pois, nesta direcdo que se pode inferir que as exigéncias do cre
denciamento levam ao atrfalamento dos cursos de pds-graudacdo a
determinadas unidades, impedindo iniciativas para as quais concor-

ram diferentes segmentos das instituicoes de ensino superior.

A flexibilidade da legialacdo também pode ser observada em outros
pontos. O Artigo 15 abre a possibilidade de conveénios entre insti-
tuicoes para ministrar um mesmo curso de pos-graddacao e, em seu
paragrafo Unico, prevé até mesmo que um estudante possa realizar es-
tudos fora da sede do curso, no Pais ou no exterior, desde que as-

segurada a existéncia de orientador individual qualificado.

Finalmente, quanto a questadé da selecao de alunos, a Resolugcdao n?®
S preconiza: "Art. 99 - A admissdo de estudantes aos cursos de pos-
graduacao devera estar condicionada a capacidade de orientacdo de
cada curso, comprovada através da existéncia de orientadores com
disponibilidade de tempo para esse fim'".

Assim, ao ler a Resolucao do CFE ou os documentos da Comissao cujos
estudos a geraram, ndoc se conseguiu perceber a inducdo legal a rigi
dez curricular ou a que os cursos de pds-graduacdo devam se consti-
tuir em compartimentos estanques; a semelhanca de feudos medievais.

Nao ha divida de que a pratica de pds-graduac@o nas instituicGes apre-
senta muitas das anomalias criticadas. E também é certo que, no pas-
sado, muitas delas foram induzidas pela-pratica de orgdos centras do
governo, e que seus efeitos ainda se fazem presentes.

A questao curricular nos programas de p6$-graduagéo; porém, parece
enfrentar hoje dilemas cujas raizes se encontram muito mais na pro-
pria pratica das universidades do que nas normas ou na pratica dos
orgaos de governo. Assim, se mudancas s3o necessarias, elas podem
ser desenvolvidas dentro das instituigcoes de ensino superior, posto

que a legislacido € suficientemente flexivel para abriga-las.

Enfim, o mecanismo de credenciamento dos cursos de pos-graduacao e
algo cuja existéncia pode ser discutida, mas dentro de um quadro rea-
lista, colocando de modo preciso todos os aspectos envolvidos.
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A pratica da pos-graduacdo nas instituicGes € bastante elucidativa a
este respeito.Embora haja praticamente consenso de que o modelo de
pos-graduacdo brasileiro € voltado para a pesquisa, percebe-se que

a pratica di énfase acentuada as atividades de ensino, dentro de
sua modalidade didatica mais tradicional- a aula expositiva- exce-
cdao feita talvez as Ciéncias Biologicas, onde parece mais forte a
tendencia a atividade laboratorial. A atividade de pesquisa apresen-
ta-se também em sua roupagem mais tradicional, marcada pelo individua
lismo das investigacdes. E bastante raro encontrar projetos coletivos
de pesquisa, embora a larga maioria dos cursos declarem atuar em tor
no de linhas programaticas de pesquisa. Os conceitos de nucleos tema-
ticos, Iinhas institucionais de pesquisa e outros assemelhados consti
tuem realidade pouco difundida ou praticada.

Ha ,. pois, uma contradicdo fundamental na estrutura dos cursos de
pos-graduacdo, inttma a dinamica das instituicoes de ensino e pes- -
quisa, Ha uma estrutura de disciplinas obrigatdria e coletiva para
os alunos, que permite pouco direcionamento a projetos individuais

de investigacdo. E, na etapa de elaboracao da dissertacao ou tese,
requisito universal na pos-graduacao brasileira; inclusive nos mes
trados, passa-se a um trabalho especifico de investigacao, ligado

a um individuo orientador, para o qual nem sempre oS CUrSOS segui
dos terao fornecido embasamento suficiente ou sequer coerente. Ademais,
ressalvadas algumas areas experimentais. a iniciac@o 4 pesauisa ra
ramente se faz pela integracao do aluno em grupos de pesquisa, esté
gios ou atividades assemelhadas. E freqliente que a etapa de cursos

e disciplinas seja algo a parte, sendo depois o aluno '"jogado" em
sua atividade de elaboracdo de tese, talvez apos uma ou duas cadei
ras de metodologia da pesquisa cientifica. Nao seria demais afirmar
que, em muitos casos, a pratica da pos-graduacdo constitui uma refi
nada reprodug£d¢ﬁinuciosamente delimitada organizaé&Sdos cursos de
graduacdo, no tocante ao endi® e uma " Lberacz individual" com
respeito a atividades ‘de pesquisa.

O SISTEMA BRASILEIRO DE POS-GRADUACAO: uma visdo geral

O Brasil conta hoje com mais de 1.000 programas de mestrado e 400
de doutorado, constituindo o maior sistema de pos-graduacao existen
te no continente latino-americano. Trata-se, com certeza, do resul-
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tado de um significativo esforco de crescimento, haja vista que, ate
o inicio de 1970, contavam-se apenas 93 mestrados e 32 doutorados.

0 periodo de expansdo mais acelerada coincidiu com os anos 70. quan
do o sistema praticamente aumentou oito vezes de tamanho. O inicio
da década de 80, quando se agravou a crise econ6mica; marcou uma re-
tra?&gio na criacao de novos cursos. aue voltou a tomar impulso a
partir de 1985. sobretudo em nivel de doutorado. Hoie as taxas de ex-

pansao situam-se em torno de 3% para mestrado e 6% para doutorado.

Importa notar que nem sempre a expansao no numero de cursos vem acom
panhada de um proporcional aumento do alunado. Ao contrario, no ni
vel de mestrado, o nimero médio de alunos por curso decresceu de 53,5,
em 1982, para 45,6, em 1989/90. No doutorado, a relacao nao sofreu
variagcao, situando-se em torno de 24 estudantes por navgrama-ge o]
doutorado, portanto, se expande - de forma linear, o mestrado parece
perder folego na captacdo de estudantes, o que se apresenta consisten
te com o longo periodo de perda no poder aquisitivo das bolsas(espe-
cialmente 1981 a 19%)
universidades federais para obtencdo deste titulo, a excessiva com

, a falta de incentivo na carreira docente das
plexidade dos cursos, que os torna muito prolongados, constituindo
desistimulo aos candidatos, e sobretudo aqueles ndo vinculados a do
céncia. O alunado de mestrado sistematicamente decresceu, no perio
de de 1982 a 1986, de 40.690 para 37.825 matriculas, voltando a
crescer a partir de entao, situando-se hoje em torno de 42.000.

A distribuicdo dos programas segundo as areas do conhecimento demons-
tra uma significativa constancia no desenvolvimento do sistema. Com
parando-se os anos de 1980 e 1990, & distribuicao percentual dos cur
sos de mestrado pelas grandes areas do saber praticamente permanece
inalterada, observando-se maior concentragcdo relativa na darea de Cién
cias Humanas e Sociais(cerca de 30%), seguikda das Profissdes da Sau
de (21,5%), Ciencias Exatas e da Terra (entre 13 e 14%); configuran
do-se entao um terceiro grupo (cada uma entre 10 e 12%), formado pe
las dreas de Ciéncias Biolégicas, Engenharias e Ciéncias Agrarias.Em
nivel de doutorado, o perfil se modifica; passando a uma maior impor
tincia relativa das Profissdes da Salde (26%), seguihdas pelas Cien-
cias Humanas e Sociais (22%), Ciéncias Exatas e da Terra(1l6%), Ciég
cias Biologicas (14%), Engenharias (12%), Ciéncias Agrarias(8,2%).
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Esta constancia na distribuicado percentual retrata o fato de que,

de modo geral, a politica nacional de pds-graduacdo, no periodo,nido

privilegiou nenhuma area do conhecimento em particular, na utiliza-
cao de seus instrumentos de fomento.

Chama a atencdo a maioria relativa dos programas de Cifncias Humanas
e Sociais e ProfissOGes da Saude na pos-graduacdo. Resultado de um
desenvolvimento quase que espontaneo dos departamentos das institui-
¢oes, entende-se a expressiva presenca dos cursos de Ciéncias Humanas
e Sociais$, ndo so por serem tradicionalmente cursos menos caros, mas
também pelo fato de que o mercado académico € fundamental para 0s
profissionais dessas areas, sustentando, assim, uma demanda bastan -
te estavel pela titulacdo e uma natural propensdo a criacdo de tais
cursos. Ademais, ja eram eles preporderantes na pos-graduacdo  pré-
existente a reforma do ensino superior encetada em 1968, caracterizan
do-se, portanto, uma tendéncia histdrica ndo modificada.

A presenca de um numero importante de cursos Iigados ds Profissoes da
Saude (Medicina e Odontologia, basicamente) também ja se faz sentir
antes dos anos 70: cerca de 20% dos cursos de entao ligavam-se, por
exemplo, as areas de Higiene e Saude Publica. Ndo se pode esquecer,
inclusive, que uma das mais antigas tradicoes do ensino superior no
Brasil encontra-se exatamente na area médica; com a criacao, em 1808,

das aulas de Anatomia e Cirurgia, das quais resultaram, duas décadas
adiante, as Faculdades de Medicina da Bahia e do Rio de Janeiro.Além

disso, a permanente especializacdo nas areas médica e osgontolégica'

foi desdobriﬁo, gradativamente; os antigos cursos gerais segundo as

especialidades, gerando assim uma multiplicacao de cursos de tamanho

felativamente reduzido em termos de docentes e alunos, porém com fo-
cos bastantes delimitados.

Nao ha divida de que sao areas relevantes e que incumbe ao sistema
de ensino superior delas cuidar, Mas coqkerteza cabe indagar se, ten
do em vista as necessidades de formac@o de uma base cientifica e tecno
logica nacional,outras areas ndo deveriam ter sido atendidas ou esti
muladas com maior destaque. Neste sentido, embora a sinalizacao dos
dados seja fénue; causa preocupacio observar um decréscimo na parti-
cipacao das Ciéncias Exatas e da Terra (insignificante no mestrado
mas de quase 4% nos doutorados) e o nao aumento relativo da presenca
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de cursos das areas biologicas. Cabe, porém. observar que sao exata-
mente estes dois conjuntos de areas que atingiram maiores niveis de
"dureza'" cientifica e reconhecimento internacional. Verticalizaram-
se qualitativamente, mas o potencial multiplicador encontra-se limi-
tado pela modéstia de sua expansao quantitativa. Inegavelmente sao
areas fundamentais para um salto Y& termos de tiéncia e ?Ecnologia,
mas sao também aquelas que mais exigem em termos de investimentos em
laboratorios, equipamentos e materiais. Explica-se, assim, em boa
parte, a modéstia com que tem crescido o numero de cursos nestas areas
em funcao da menor disponibilidade de recursos para investimentos no
ensino superior. A necessidade de recuperacao deste quadro parece
ja ter sido sentida, como atesta a existéncia do Programa de  Apoio
ao Desenvolvimento Cientifico e Tecnoldégico (PADCT), com recursos do
Governo brasileiro e do Banco Mundial.

Deve ser ainda lembrado o expressivo crescimento, em termos absolu -
tos e relativos, dos programas de doutorado em Ciencias Agrarias |,
areatfue se avolumam as contribuicdes da pesquisa cientifica & me-
lhoria das atividades de cultivo e producao agricola, observando-se
inclusive, em varios centros, uma oportuna tendencia de associacao
das universidades com os centros de pesquisa da Empresa Brasileira
de Pesquisa Agropecuaria (EMBRAPA). Se ,em 1980, havia apenas 13 dou-
torados na area, representando 4;7% do total de cursos. os numeros de
1990 sao muito mais sienificativos: 33 doutorados, 8,2% do total.

A distribuicdo do alunado segundo as areas do conhecimento desvela
nitidamente as diferencas de tamanho e escala de operacao dos cursos.
Cerca da metade dos alunos encontram-se matriculados em programas de
Ciencia Humanas e Sociais. Esta desproporcao pode ser analisada ao
inverso. Por exemnloJ se as €iéncias Biologicas respondem por 11% dos
mestrados e 14% dos doutorados brasileiros, o respectivo corpo dis
cente representa apenas 6 ou 7% do total. Nas Profissoes da Saude, a
distancia dos numeros € ainda maior: mantendo 21% dos mestrados e
26% dos doutorados, seu alunado nao chega a 12%.

Este perfil dos programas e do alunado de pods-graduacao diferenciade

modo $ignificativo o Brasil de outros paises industrializados, onde

a participacdo do alunado das areas de Exatas, Bioldgicas e Engenha

rias € maior, refletindo uma articulacdo estrutural entre pesquisaba

sica e aplicada e sua utili;agéo nos diferentes setores produtivos nes
tes paises.
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Algumas evidéncias, no Brasil, sugerem uma tendencia ao estabeleci-
mento desta articulacdo, contando-se algumas experiéncias muito bem
sucedidas. Como exemplds, podem ser citadas a area de Engenharia Me
canica em Santa Catarina, as Engenharias em geral no Rio de Janeiro
e em Sao Paulo, a Fisica em S3ao Paulo, a Métalurgia em Minas Gerais,
a Biotecnologia no Rio de Janeiro e em Sao Paulo, entre outros.

A quase totalidade deste tipo de iniciativa encontra-se concentrada’
nos estados da Regiao Sudeste, onde precisamente se concentram-s® oS
programas de pos-graduacao brasileiros. Mais de 70% dos cursos es
tao ai situados, sendo ainda mais elevada a proporciao dos doutora-
dos, em torno de 90%. Este quadro, embora ndo seja surpreendente,
dadas as diferencas regionais de desenvolvimento economico e educa-
cional, apresenta algumas dificuldades basta®te importantes, afora
a questao mais geral de desequilibrio nas oportunidades de acesso i
pos-graduacao.

Hd problemas de pesquisa suficientemente especificos, bem como uma
série de sitios de investigacdo que nio dispoem proximamente de cen
tros de formacao de recursos humanos e de pesquisa, como seria dese
javel. E o caso do Norte do Pais, com a vasta regido amazonica, apre
sentando enormes desafios de pesquisa nos campos da biologia, apro-
veitamento de recursos hidricos, florestas; etc. Menos de 1% dos cur-
sos de pos-graduacdo encontram-se ai localizados. Agrava a situacio
perceber que a pequena tendeéncia de crescimento de programas nas
universidades locais direciona-se para outras areas que nao aquelas
mais estreitamente ligadas as peculiaridades locais. Recentemente,
contudo, as discussdes do Projeto Norte de pos-Graduacdo, congregan
do orgados de governo (particui&amente d CAPES e CNPq) e as universi
dades da regiao, tentam redirecionar este movimento, visando uma
maior aderéncia entre ensino, pesquisa e realidade.

A questao de aproveitamento e recuperacdo de solos, irrigacao e dre
nagem € fundamental para o Nordeste que, embora conte com um certo
nimero de cursos de mestrado (11% do total de mestrados .do:-Pais,_em:
diversas 5reas)>néo dispoe de um Unico doutorado nestas areas.

Outro grande vazio da pos-graduacdao brasileira se encontra na regiao
Centro-Oeste, onde retirando-se o Distrito Federal (leia-se Universi
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dade de Brasilia), praticamente ndo existem programas de mestrado e
doutorado).

A regiao Sul comeca a tomar impulso a partir dos anos 80, mantendo
hoje quase 15% dos cursos de pos-graduacao.

A distribuicao regional dos prograﬁ? indica que as oportunidades de
acesso a pos-graduacdo s3o extremamente concentradas. Isto apresen-
ta algumas decorréncias graves, na medida em que a concorréncia por
vagas nos melhores programas, normalmente situados na regiao Sudes
te, conta com elevadissima participacao da populacao estudantil 1o
cal que também em geral € a melhor preparada para a disputa de va-
gas. Assim, as universidades dos locais periféricos, necessitadas de
qualificacao de seu corpo docente, tem por vezes dificuldades em en
viar seus docentes para tais cursos. NZo € incomum que docentes de
universidades do Nordeste é do Norte consigam aceitacao, com mais
facilidade, em universidades estrangeiras do que em instituicoes bra
sileiras. Maior rigor de selecdo aqui do que 1a? Interesse mercado-
logico das instituicles estrangeiras? Estas e outras hipoteses tal
vez sejam plausiveis, mas ndo elidem o fato de que, muitas vezes,
para firmar a competéncia de investigacdo & criacao € preciso loca
lizar os seus centros geradores flo amago dos locais onde se apresen
tam os problemas ou desafios de pesquisa; por razoes de naturezaaca
démica, cientifica e econdmica.

A analise dos dados referente a vinculacdo institucional informaque
quase 80% dos programas de pds-graduacao sdao mantidos por universi-
dades publicas, federais e estaduais, destacando-se dentre estas Ul
timas as paulistas. Cerca de 10% dos cursos sao oferecidos por esco
las isoladas federais, 8% por universidades privadas e 3% por esta-
belecimentos isolados particulares. Quase toda a pos-graduacao bra
sileira € assim mantida pelo Poder Publico. Trata-se de um quadro
que resulta da associacdo da historica tendéncia do Estado brasilei
ro assumir o onus dos segmentos educacionais de elevado custo e vol
tados para a formagcao sofisticada de recursos humanos, com a sua
caracteristica, da pds-graduacdo,de natural desdobramento das insti
tuicoes de ensino superior de melhor qualidade que , no Brasil, tam
bem se identificam, em geral, com as escolas publicas de 39 grau. E

um sistema gratuito moldado na tradicdo da historia da educacao bra
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sileira.

Por outro lado, deve ser lembrado que as origens do sistema nacional
de pos-graduacdo permitem inferir que os investimentos no setor fo-
ram também justificados, dentro de uma visdo das necessidades cienti
ficos e tecnologicos para o desenvolvimento economico, como investi-
mentos privativos do Estado, na medida em que visavam a melhoria da
qualificacao dos docentes das universidades por ele mantidas.

Mesmo no caso das instituicdes particulares, nao € trivial o aporte
de recursos publicos para manutencdo de sua pos-graduacdo, em termos
de bolsas de estudos, incluindo pagamento de taxas escolares, verbas
para desenvolvimento de atividades académicas; além de recursos para
efetivo suporte da infra-estrutura de recursos humanos e materiais,
como € o caso da Pontificia Universidade Catélica do Rio de janeiro
(PUC/RJ).

A implantacao, o desenvolvimento e o funcionamento do sistema-brasi-
leiro de pos-graduacdo sao, pois, em sua quase totalidade, dependen-
tes do aporte de recursos publicos. A pos-graduacdo, em termos  de
formulacdo de politicas e sua implementacdo, € considerada, para to
dos os efeitos, um investimento publico, sendo absélutamente resi -
dual o volume de recursos captados junto a outros setores da socieda
de. ’

Esta tradicdo de aporte de recursos publicos como elemento basilar ma
dinamica da pos-graduacdo brasileira ja estava presente nas origens
do programa de formacao de recursos humanos no exterior, desenvolvi-
do pelo Brasil a partir dos anos SO; através da criacdo de agéncias
governamentais como a CAPES e o CNPq, e impulsionado nas duas déca
das seguintes. O conjunto de docentes formados no exterior, com bol-
sas do Governo brasileiro, constituiu, em boa medida, o nicleo basi
so central que permitiu a implantacao de programas de mestrado e dou
torado no Pais.

Até o inicio dos anos 80, sigiiificativa parcela, mais de 50%, dos do
centes da pos-graduacdo tinham obtido seus titulos em universidades

do exterior, em especial nos EUA, Franca e Inglaterra.Grande parce-
la dos restantes correspondem aos docentes da Universidade de Sao
Paulo, que ja havia desenvolvido programas proprios de titulacao de
seus docentes. A partir dos anos 80, como resultado do esforco nacio
nal de p6s—graduag50; invertem-se as proporg6es; observando-se cerca
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de 50% dos docentes com titulacdo obtida no proprio Pais, majoritaria
mente na mesma instituicdo em que atuam. Embora esta espécie de  "in
breeding'", cuja compensacao hoje se busca realizar através de progra
mas de pés-doutoramento no exterior, ja esteja disseminada por uma lar
ga parte do sistema nacional, ela com certeza se faz sentir com mais
relevo nas instituicoes que congregam maior numero de doutorados,isto
€, as de S3ao Paulo. De todo modo, verifica-se que um grande contingen
te dos mais de 20.000 docentes que atuam na pos-graduacdo (cerca de
44%) possuem titulos obtidos em outros paises, o que significa uma

saudivel diversificacao académica e cientifica.

0 conjunto dos cursos de pos-graduacao parece; ao menos em termos
quantitativos, bem atendido em termos de docentes. A relacao média glo
bal aluno/docente situa-se em torno de 2,5, variando no intervalo de
1,1 nas dreas bioldgicas até 4 nas Ciéncias Humanas e Sociais. Este
indicador situa-se em patamar bastante baixo, mesmo para paises com
longa tradicao de pos-graduacao.

O perfil deste corpo docente; contudo, ainda ndo atende integralmen-
te ds exigéncias de titulacdo minima em nivel de doutorado: cerca de
15% dinda nao detém este titulo, embora este contingente venha se re
duzindo gradativamente. Em 1980; situava-se na casa dos 22%.

Quase 100% dos professores encontram-se vinculados as suas institui-
coes em regime de dedicacdo exclusiva ou tempo integral. A pos-gradua
cao brasileira reune, assim, a quase totalidade da elite dos docentes
do ensino superior brasileiro. Quase todos os doutores, que ainda
constituem menos de 15% do corpo docente do sistema brasileiro de en
sino superior parecem atuar na pos-graduacdo. Se, por um lado, este
dado corresponde a uma situacao esperada; cabe observar que, ao menos
no caso brasileiro, existe uma nitida tendéncia a que; uma vez vincu-
lado a pds-graduacio, o docente reduza ou mesmo encerre suas -.ativida
des ligadas ao ensino de graduacao. Menos de 30% dos docentes infor-
mam dedicar-se regularmente ao ensino de graduacao. Deste modo, cria-se
um circulo potencialmente perverso no qual; dentro do ensino superior,
estabelecem-se ilhas de competéncia académica e cieatifica (a pos-gra
duacao), em detrimento do segmento b3asico, que € o ensino de graduacao.
Esteﬁ, com efeito, um dos principais dilemas do ensino superior brasi
leiro sistematicamenté¢ apontado nos diversos planos nacionais de pos-
graduacao.



A produgao da pos-graduagao brasileira

O esforgo de desenvolvimento da pds-graduagao brasileira,

" sendo bastante recente, pode explicar algumas das deficiencias no

perfil de sua produgdao. Isto, contudo, nao impede que se fagam pro-

fundas reflexoes sobre seu desempenho, em alguns itens bastante pre

ocupante.

A titulagao anual de mestres e doutores, embora tenha aus<

mentado substancialmente em termos absolutos, nos uiltimos vinte a-

nos, apresenta-se modesta em relagdo a dimensao do alunado em curso.

Titulam-se, a cada ano, cerca de 4000 mestres e quase 1000 doutores

no Pais, o que corresponde a cerca de 10% do corpo estudantil. Os

dados sao um pouco mais animadores quando se comparam as novas ad -

missoes com as titulagoes, situando-se estas ultimas,

ano a ano, em

torno de 40% a 45% das primeiras. Se o fluxo anual parece equilibra

- -~ [4 ’ - -
do, quando se contrastam as admissoes com as saidas, e 'preciso con

siderar que este equilibrio é de certo modo perverso, pois entre os

que saem, somam-se os que abandonam oS cursos e 0S que trancam ma -

tricula (evadidos em potencial). Em média, por ano, os que abando -

nam ou trancam matricula, no mestrado, correspondem a quase o dobro

dos que se titulam. No doutorado, a proporgao é de um titulado para

um evadidce, real ou potencial.

Os dados levantados sugerem a existencia de
mero de alunos que permanecem por longo tempo dentro
De fato, os tempos médios de titulag3o para mestrado
alongados, situando-se perto de 4 anos para mestrado

de 5 anos para doutorado. Estes indicadores refletem

que importa modificar. Varias s3o as razoes:para este quadro : mui

um elevado nu-
dos programas.
est3ao bastante
e pouco mais

uma realidade

tos estudantes procuram a pés—graduagéo mais como especializagao

que visando obter a titulagdo final, em especial no mestrado; um

numero nao precisado de estudantes nao se dedica aos estudos em

tempo integral; excesso de exigéncias de indmeros programas, em es
pecial no que respeita aos créditos em disciplinas; deficiencias

na orientagac de dissertagdes/teses. Tais questdes foram, por si -

nal, aboradadas com énfase no ITII PNPG.

o



E verdade que observa-se uma significativa variagao nos tem
pos médios de titulagido, entre as diversas dreas do conhecimento. As-
sim, por exemplo, os programas de Ciéncias Agrarias, Engenharias e al
guns ramos das Ciencias Bioldgicas apresentam tempos perto dos 30 me-
ses. Ja nas Ciéncias Humanas e Sociais, encontram-se os tempos mais
dilatados, por vezes superior a 60 meses, em nivel de mestrado. Como
0s cursos desta Ultima darea sao os relativamente preponderantes no
conjunto, explica-se a elevag3o da média geral. De todo modo, ha uma
propensao ao excessivo prolongamento do mestrado que torna bastante
demorada a trajetdria de formagdo de novos cientistas e pesquisadores

no Pais.

Este quadro sofre um agravamento quando se percebe que qua-
se todos os programas de doutorado nacionais impoem como pre-requisi-
to de admissdo a titulagao em nivel de mestrado. S3o raros aqueles
que admitem a passagem automatica do mestrado para o doutorado, gquan-
do o desempenho do estudante assim o recomende. Esta pratica, porém ,
apresenta-se contraditdria quando se nota que um numero importante de
programas de pds-graduagao, especialmente em Ssao Péulo, apresenta es-
trutura curricular comum para os dois niveis. Prolonga-se, deste modo
para quase 10 anos o periodo médio para formagd3o de pds-graduados ple

L4
nos no Pais.

Adicionando o ingrediente da idade média dos candidatos a
pos-graduagao, forma-se um retrato preocupante. Dificilmente encon-- -
tram-se estudantes de pds-graduagao com idade inferior a 25 anos, si
tuando-se a faixa média de idade para mestrandos perto dos 30 anos.

A idade brasileira de formagao de um doutor aproxima-se, pois, dos
40 anos, o que, sem duvida, constitui uma fase tardia para obtengao™

desta titulagao academica.

E’interessante comparar estes dados com o apoio recebido pe-
los estudantes de pds-graduagdo. Ao longo dos ultimos 4 anos, a con -
cess3o agregada de bolsas de estudos, pela CAPES e CNPg, situocu-se em
torno de 20.000 bolsas anuais. Neste periodo, os indices de titulagao
de mestres e doutores variaram, anualmente, entre 3.500 a 4.000 forma
dos. Ha, portanto, no contraste destes numeros, uma sugestao de que o

sistema nao vem respondendo de forma agil aos estimulos recebidos.

O aumento de eficiéncia na operagao de um sistema complexo

como o de pos-graduagao constitui-se efetivamente num processo lento



e sinuoso, que deve inclusive romper, no caso brasileiro, com largas

tradigoes cristalizadas, como o mestrado-quase-doutorado.

Ao longo dos ultimos anos observam-se alguns ganhos de pro
dutividade no fluxo de operagdo dos cursos. Com efeito, o tempo médio
de titulagao no mestrado reduziu-se de 5 anos, em 1985, para 4 anos
em 1989/90. O tempo do doutorado, contudo,manteve-se estdvel, em tor

no de 5 a 5 anos e meio.

A questdo da produgdo cientifica/técnica e artistica da pds
graduagao € outro ponto merecedor de discussao atenta. Os dados dispo
niveis sobre publicagdes do conjunto de docentes/pesquisadores liga -

dos aos programas de mestrado e doutorado no Brasil sao sugestivos.

Alguns dados resultantes do levantamento anual de acompanha
mento da pés-graduagéo, realizado pela CAPES, vem apresentanto um per
fil que merece consideragdo. Tomando-se uma lista de publicagdes que
inclui desde livros publicados no Pais ou no exterior, artigos em
periodicos nacionais ou estrangeiros até resumos publicados em anais
de congressos, observa-se que, nos dltimos anos, o volume da produgao
cresceu substancialmente. A taxa média de . publicagoes per capita a -
presenta uma evolugdo bastante satisfatdria, subindo de 0,6 em 1978
para 0,87 em 1982, 0,93 em 1985 e aproximando-se de 1,0 em 1989/90.

O volume absoluto de trabalhos publicados passou de 8.000 em 1978 pa-
ra cerca de 22.000 em 1989/90, o que representa um avango considera -
vel, num periodo de pouco mais de dez anos. Esta progressao situa o
Brasil em posigao privilegiada em relacdo aos demais paises latino -
americanos, argumento que se tornara mais claro ao ser examinada a-

composigao desta producao cientifica.

Do total dos trabalhos publicados, cerca de 26% referem-se
a artigos em periddicos nacionais, 10% a artigos em periddicos inter
nacionais, 37% a trabalhos apresentados em congressos nacionais e
8% a trabalhos apresentados em eventos internacionais.

Tomando-se o conjunto de docentes, verifica-se que, ja por
longo tempo, cerca de um em cada tres docentes/pesquisadores tem pu
blicado anualmente um artigo em periddico nacional e que um em cada
dez tem pubiicado um artigo em periddico estrangeiro. Os indices
por grandes dreas do conhecimento s3o sugestivos. A relagao total
de artigos nacionais com total de docentes apresenta o seguinte per-
fil: 0,12 para Ciéncias Exatas, 0,36 para Ciéncias da Saude, 0,44 pa

ra Ciéncias Bioldgicas e 0,49 para Ciéncias Humanas e Sociais. O com
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portamento da relagao tomando-se o total de artigos em periddicos de
circulagao internacional é quase inverso: 0,05 para Ciéncias Humanas
e Sociais, 0.07 para Ciéncias da Saude, 0,32 para Ciéncias Exatas e

0,33 para Cieéncias Bioldgicas.

Estes dados sugerem um nitido perfil da produgao das dife-
rentes dreas, bem como o grau de internacionalizag@o da ciencia bra-
sileira, que, por sua vez, reflete o seu nivel de amadurecimento ou
consolidagao. Tomando-se como exemplo de ponta, observa:se que cerca
de 70% da produgdo de artigos das Ciéncias Bioldgicas, notadamente
as sub-areas de Bioquimica, Fisiologia, Farmacologia, Imunologia e

Biofisica, é publicada em periddicos de circulagdo internacional.

Ressalvada a maior contribuigao proporcional de algumas
areas, cabe destacar que, desde 1978, o Brasil ja sé situava em pri-
meira posigao, dentre os paises:latino-americanos, em termos de arti
gos publicados em periodicos internacionais. Mais de 30% do total
de tais artigos produzidos no continente sao de autoria de pesquisa-
dores brasileiros.

Esta marca atingida no periodo é alentadora. A observagao,
contudo, a um nivel maior de detalhe, demonstra que, potencialmente,
a. produgdo poderia ser ainda maior. Para algumas subdreas do conheci
mento foram trabalhadas algumas informagdes referentes & periodicida
de com que os docentes/pesquisadores publicam os resultados de suas
pesquisas. Considerando basicamente as categorias de livros e arti -
gos em periddicos publicados em ciclos de 4 anos, desde 1982, obtém-
se indicadores de razodvel consisténcia e constancia. Cerca de um ter
GO a metade dos professores publicam ao menos um trabalho em cada ci-
clo; de 10% a 30% publicam pelo menos um trabalho em cada um de dois
anos por ciclo; menos de 10% publicam pelo menos um trabalho em cada
um de tres -anos por ciclo ; e menos de 5% publicam peloc menos um tra

balho em cada um dos anos de cada ciclo.

Embora estes dados guardem aderéncia com a conhecida situa-
gao descrita pela "Lei de Lotka" e nao seja recomendavel propugnar u-
ma epidemia de publicagdes, e tampouco haja necessdria correlagao en-
tre quantidade e qualidade, causa espécie o consideravel numero de
docentes que, por ciclo, nao tem publicado ou o tem feito de modo bas
tante modesto. O aumento de produgac cientifica pelo incremento da
produtividade parece apresentar um potencial nao desprezivel. Por ou-

tro lado, cabe indagar das razdes que estao determinando este compor-



tamento da realidade e dos dados que a retratam, em particular aque -

las relacionadas com as condigoes de trabalho e investigagao.

i Passando a considerar a questao dos trabalhos de disserta -
gao/tese, as indicagoes disponiveis sugerem que um consideravel nume-
ro nao se transformam em trabalhos publicados, fato mais verdadeiro
entre as Ciéncias Humanas e Sociais e as da Saude, do que entre as
Ciéncias Bioldgicas, por exemplo. E também reduzida a incidéncia de
trabalhos publicados em conjunto por docentes e discentes. E modes -
to o volume de participagoes discentes em congressos para apresenta -
gd3o de suas pesquisas de tese. Contam-se poucas instituigdes que exi-
gem, para a defesa da dissertagao ou tese, que um artigo dela resul -
tante jd tenha sido aceito para publicag3o em periddico de bom nivel.
Sao igualmente raras aquelas gque ao menos solicitam a entrega, junto

a dissertagdo, da forma para envio para publicagao.

A falta do exercicio de publicacao dos trabalhos discentes,
nao submetendo-os ao crivo mais amplo do conjunto de docentes/pesqui-
sadores, além de constituir permanente ameaga ao nivel qualitativo
dos trabalhos (embora aqui n3o se levante nenhuma suspeita aprioristi
ca quanto a competéncia dos orientadores e das bancas examinadoras) ,
também contribui negativamente para um provavel desperdicio na inves-
tigagao de temas, que podem estar sendo duplicados, sem troca de in -
formagoes que poderia possibilitar o aprofundamento em conjunto da
investigagdo de dado tdpico. Este circulo é mais perverso obviamente
nas dreas de pds-graduagdo e pesquisa menos conselidadas no Pais. No
entanto, mesmo entre as mais consolidadas, sao poucas aquelas em dJue

a disseminagdo dos resultados das pesquisas discentes se faz com flui

dez.

O nivel geral de qualidade da pds-graduagao

Desde 1975, a CAPES mantém um sistema de acompanhamento e
avaliagao dos cursos de mestrado e doutorado no Pais. Baseado = ‘no

principio de que a melhor metodologia é a de avaliagdo por pares, a
CAPES, de inicio anualmente e agora a cada dois anos, vem reunindo
Comissoes de Consultores Cientificos, formadas por docentes e pesqui

sadores nacionais por area/subarea do conhecimento, que, com base em



relatorios anuais enviados pelos cursos a CAPES, relatdrios de visi-
tas de especialistas aos programas e outras informacgoes complementa-
res, realizam a avaliacdo periddica do desempenho da péds-graduagao ,
por curso e por area.

Tal avaliagao contempla o perfil do corpo docente de cada
curso (dimens3o, qualificagdo, dedicagao, distribuigdo segundo as es
pecialidades), atividades de ensino, atividades de pesquisa, produ -
Gao cientifica, técnica e/ou artistica docente e discente e alguns
aspectos de processamento (fluxo de alunos, tempo médio de titulagao,
entre outros). Cada curso é avaliado dentro de sua prdpria evolugdo
e comparado com seus congeéneres de area/subarea. O resultado desta a
nalise comparativa é expresso numa escala conceitual de cinco letras
que se inicia pelo "A", atribuido aos programas de melhor nivel, e
finaliza pelo "E", conferido aos cursos de desempenho pouco aceita -
vel.

A andlise dos resultados desta avaliagdo sugere ique um con
tingente significativo dos cursos atingiu niveis qualitativos bastan
te bons. Cerca de 65:a 70% dos programas de mestrado situam-se nas
faixas conceituais "A" e "B". Agregando-se os localizados na faixa
"C", alcanga-se a proporgao de 90% . Entre os doutorados, os percen-
tuais sao de 70% e 91%, respectivamente. O estudo mais detalhado
destes dados indica a existencia de uma correlagao positiva entre
conceito do curso, volume de sua produgdo, natureza da produgao
(especialmente publicagdes em periddicos e assemelhados) e produgao
docente per capita.

Assim, se resta ainda muito por fazer em termos da consoli
dagao da pds-graduagao -brasileira, as informagoes disponiveis suge-
rem que os resultados dos esforgos realizados podem ser considerados
satisfatdrios. Trata-se hoje de um momento de consolidagao, que cor-
re o risco de nao se efetivar ou, ainda pior, tranformar-se num mo -

mento de desmantelamento e perdas, como se vera a seguir.
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1. Introduction

Physical capital, labor, human capital and technical progress .(or equivalently, total factor
productivity) are the four principal sources of economic growth of nations. The rate of growth of labor
is generally constfaéned by the rate of growth of population. For industrialized countries, the rate of
growth of the labor force is seldom higher than two percent per annum, even with international
migration. For developing countries, the rate of growth of the labor force is rarely higher than five
percent, despite a generally higher rate of growth of population. Consequently, the rate of growth of
capital, both physical and human, and technical progress have been foun‘d‘to account for a major
- proportion of economic growth, especially for countries with high growth rates. For example, J. orgenson;
Gollop and Fraumeni (1987) find that between 1948 and 1979, capital formation accounted for 46
percent of the economic growth of the United States, growth of labor input, including human capital,
accounted for 31 percent, and technical progress accounted for 24 percent.

The importance of the contributions of capital, both physical and human, and technical progress
to the growth of outﬁut can be readily understood with the help of some simple arithmetic. Starting with
an aggregate production function:

(1.1) Y =F(X, L, ED, t),
where Y is real output, K, L, and ED are the quantities of physical capital, labor and human capi‘tal
respectively, and t is an index of chronological time, the rate. of growth of output can be expressed in

the familiar equation of growth accounting:

(1.2) denY _ otnE  denK  onF | dinL  d¢nF  dED _ d@nF
dt JdinK  dt dénL  dt JED  dt ot

*Jorgenson, Gollop and Fraumeni (1987), p. 21.



The four terms on the right-hand side of equation (1.2) may be identified as the contribution of capital,
labor, human capital and technical progress respectively to the growth in output.

The produ;tipn elasticity of output with respect to measured labor input can typically be estimated
as approximately 0.6 for industrialized countries and between 0.3 and 0.4 for developing countries.?
Thus, given the rate of growth of measured labor force, which is typically no higher than 2 percent per
annum in industrialized countries and 5 percent per annum in developing countries, the maximum rate
of growth that can be accounted for by the growth in labor input is on the order of 1.2 percent for
developed countries and 2.0 percent for developing countries. Any growth in output of in excess of 2.0
percent per annum in a developing country is attributable to the growth in capital inputs and to technical
progress. For a developing country that grows at 4 percent per annum, at least 50 percent of the growth
in output may be attributed to physical and human capital and technical progress. In the short and
intermediate runs, physical capital is especially important for another reason--it is the only input that can
be readily varied. Human capital and technical progress, because of the long gestation periods that they
entail, can be changed only in the longer run.

Lau and Yotopoulos (1989) introduce a new approach to the estimation of the aggregate
production function with cross-sectional data. In Section 2, the new approach for studying the
relationship between output, inputs and technical progress, based on the concept of an aggregate meta-
production function,® is presented. In Section 3 there is a brief disculssion of the data and the statistical

model used. In Section 4, the results obtained from applying the model to cross-sectional state data from

’See, e.g., Boskin and Lau (1990) for estimates of the production elasticity of labor for industrialized countries
and Lau, Jamison and Louat (1990) for estimates of the production elasticity of labor for developing countries. One
may note that our estimate of the production elasticity of labor for Brazil, based on cross-section state data, is also
approximately 0.4. See Section 4 below.

“The term "meta-production function" is due to Hayami and Ruttan (1970, 1985). See also Lau and Yotopoulos
(1989) and Boskin and Lau (1990).



Brazil for the years 1970 and 1980 are presented. In Section 5, these results are interpreted in the light

of findings from other studies. Some concluding remarks are made in Section 6.

2. The Méta-Production Function Approach

The new approach to the estimation of aggregate production functions from pooled time-series
and cross-section data is based on the Lau and Yotopoulos (1989) modification of the concept of the
meta-productioh function, introduced by Hayami and Ruttan (1970, 198S), through the use of time-
varying, state- and commodity-specific augmentation factors. The basic assumptions for this approach
are:

(1) Al states have access to the same technology, that is, they have the same underlying
aggregate production function F(.), sometimes referred to as a meta-production function, but may operate
on different parts of it. The production function, however, applies to standardized, or "efficiency-
equivalent”, quantities of outputs and inputs, that is;

2.1 Y, =FK,,L.EDY , i=1,.n ;

where Y',, K", and L*, are the “efficiency-equivalent” quantities of output, capital and labor respectively
of the ith state at time t, ED, is a measure of human capital of the ith state at time t, proxied by the
average number of years of education of the labor force, and n is the number of states. The
assumption of a meta-production function implies that F(.) does not depend on i (but may depend on
0.

(2) There are differences in the technical efficiencies of production and in the qualities and
possibly definitions of measured inputs across states. However, the measured outputs and inputs of the
different states may be converted into standardized, or “efficiency-equivalent", units of inputs by

multiplicative state- and output- and input-specific time-varying augmentation factors. The "efficiency-



equivalent” quantities of output and inputs of each state are not directly observable. They are, however,
assumed to be linked to the measured quantities of outputs, Y,’s, and inputs, K,’s and L,’s, through

possibly time-varying, state- and commodity-specific augmentation factors Ay(t)’s,i=1,...,n; j = K,L’:

(2.2) Y = A0,
(2.3) K‘it = Aix(t)Kit ;
(2.4) L.it = AiL(t)Lil N i = 1, veey I

These assumption require some explanation. Together they imply that the aggregate production
function is the same everywhere in Brazil in terms of standardized, or "efficiency-equivalent”, units of
outputs and inputs. Moreover, measured inputs of any state may be converted into equivalent units of
measured inputs of another state. For example, one unit‘ of capital in state A may be eduivalent 1o two
units of capital in state B; ahd one unit of labor in state A may be equivalent to one-third of a unit of
labor in state B. These conversion ratios may also change over time. In terms of the measured
quantities of inputs,.the production functions of any two states are not necessarily the same. However,
in terms of "efficiency-equivalent" units, the production functions are identical across states.

We note that.in terms of the measured quantities of outputs, the production function may be
rewritten as:

(2.5) Y. = A'FK",L,EDY , i=1,..n ;

so that the reciprocal of the output-augmentation factor A,(t) has the interpretation of the possibly
time-varying level of the technical efficiency of production, also referred to as output efficiency, in the
ith state at time t.

There are many reasons why these commodity augmentation factors are not likely to be identical

%One can, in principle, also allow the quality of education to vary across states as well. However, given only two
observations per state, the differences in the quality of education, if any, cannot be easily identifiable. It is therefore
assumed that the average quality of education is approximately the same across states.
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across states. Differences in climate, topography and infrastructure; differences in definitions and
measurements; differences in quality; differences in the composition of outputs; and differences in the
technical efficiencies of production are some examples. The commodity augmentation factors are
introduced precisely to capture these differences across states. The commodity éugmentation factors are

assumed to have the constant exponential form with respect to time. Thus:

(2.6) Y, = Ay exp(cy VY, 3
)} K*, = A exp(ck DK, : and
(2.8) L' = AL expcy, DL, ; i=1,..m;

where the Ay’s, Ay's, cy’s, and c¢;’s are constants. We shall refer to the A,’s and Ay's as

augmentation level parameters and c,’s and c;’s as augmentation rate parameters. For at least one

state, say the ith, the constants A;, and A;’s can be set identically at unity (or some other-arbitrary
constants), reflecting the fact that "efficiency-equivalent" outputs and inputs can be. measured only
relative to some standard. Econometﬁcally this means that the constants A,’s and A;’s cahnot be
uniquely identified without some normalization.

In this study, the aggregate fneta-production function is specified to have the Cobb-Douglas
functional form. For a Cobb-Douglas production function with three inputs, physicalhcapital, labor, and
human capital (average education), the production function, in terms of "efficiency-equivalent” inputs,
takes the form:

2.9) 0 Y, = A1) + 0 Y, + a tn K, +a, tn L', + ag ED, .

By substituting equations (2.6) through (2.8) into equation (2.9), we obtain equation (2.10), which
is written entirely in terms of observable variables:

(2.10) MY, =t Y,-mApy+agnAg+a A +ac K + a fn L, + agED, + (-c;

+agcCxt+ta c)t,



which simplifies into:

2.11) MY, =tmY,+mA +ac K, +a L +ct,

where A", and c'io’ are state-specific constants. Equation (2.11) is the most general specification possible
under our maintained hypotheses of a single Cobb-Douglas meta-production function and constant
exponential commodity-augmentation representation of technical progress.

If there were a2 minimum of three observations per state, then it is possible to estimate the
parameters of equation (2.11). Taking first differences of equation (2.11), we obtain:

(2.12) mY,-MmY,, =c,+ag (tn K,-inK,,) +a(n L,-tn L, ,) + ag(ED,-ED,)

By taking first differences of equation (2.12), we obtain:

(2.1?{) M Ye-inY,)-(0Y,,-hY,=a (0 Ki-tn K )) - (tn K ;-tn K, )]
+anl,-nL,)-@L,-nL, )]+ a; [(ED-ED,,) - (ED,,-ED, )],

which can be used for the estimation of ag , 3., and ag .

However, since only two observations per state are available, equation (2.13) cannot be
implemented. Instead, we fall back on equation (2.12) and make the assumption that ¢’ = ¢’, , that
is, the rate of technical progress is the same across the states:

(2.14) lmY,-tY,, =c,+a (hK-tK,,)+a(nlL,-tnL,) +ag (ED, -ED,,) .
Equation (2.14) is the actual estimating equation used in this study.

Our new approach is applied to Brazilian state data for 1970 and 1980. By pooling data across
states, it is hoped that the separate effects of economies of scale and technical progress, usually
confounded by the simultaneous expansion of scale with time in the data of a single state, can be more
readily identified. (At any given point in time, production at different scales is observed. The same
- scale of production may be observed at different points in time.) Moreover, inter-state data typically

have greater variability in the relative quantities of inputs than intra-state data, thus facilitating the.



identification and estimation of the aggregate production function.

-3, The Data and the Statistical Model
Data |

We use data from individual Brazilian states for the years 1970 and 1980. Data for 1975 are not
used because comparable labor force data are not available for that year. A number of states are also
omitted from the sample because of incomplete data. A list of the individual Brazilian states and their
code numbers is presented in Appendix 1. _What follows is a brief description of the variables.®
(1) Real Output (Y)

The aggregate real output of each state is measured as the real Gross Domestic Product (GDP)
in 1970 prices.
(2) Capital (K)

Capital stock data are not available for the individual Brazilian states. As a proxy, the annual
quantity of industrial consumption of electricity in each state in 1970 and 1980 is used instead.
(3) Labor (L)

Labor is measured as the number of persons in the economically active population.
) Hﬁman Capital (ED)

Human capital is measured as the average number of years of formal education per person of the
labor force (also refefred to as the economically active population). The data are presented in Table 3.1.
(5) Time (t)

Time is measured in terms of the number of years chronologically with the year 1970 being set

equal to zero.

®The authors are grateful to Dr. Robert Kaplan for providing the basic data used in this analysis.
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The average annual rates of growth of real output, physical capital, lébor and average education
are presented in Table 3.2. The decade of the 1970s, especially the latter half of it, is a. period of
extraordinarily ra_pid growth. The average annual rate of growth of real GOP for Brazil as a whole was
approximately 10 percent. It is apparent from Table 3.2 that State 4, Amapa, must have been an outlier.
It tumns out that the empirical results are affected significantly depending on whether State 4 is included

or not. The results presented here are based on a sample without State 4.

The Sfatistical Model

We introduce stochastic disturbance terms €,’s into the first-differenced form of the natural

logarithm of the aggregate production function (equation 2.14). We assume:

(3.1 E(ep=0;
and
(3.2) V(e =0*; Vit

and the stochastic disturbance terms are uncorrelated across states. In the first-differenced form, our
stochastic assumptions amount to saying that the influence of the stochastic disturbance terms is
permanent--they raise or lower the production function permanently until further changes caused by
future stochastic disturﬁance terms. In fact, given only two observations per state, unless the A",’s

are assumed to be identical across states, a model without first-differencing cannot be implemented.

4. Empirical Results
As mentioned earlier, the decade of the 1970s was a period of extremely rapid growth in Brazil.
In most of the states, capital, labor, and average education grew rapidly. This led to an identification

problem--it is difficult to disentangle the effects due to each of the inputs.






Tests of Hypotheses

F'irst, the hypothesis of no educational effect is tested. This hypothesis is rejected when no trend
term (c"o) is inclgd_ed. When a trend term is included, we can also reject the hypothesis that education
has no effect. Next, we test the hypothesis of constant returns to scale in the physical inputs, capital
and labor. This hypothesis is rejected at the_: 5 percent level of significance. These results are presented
in Tables 4.1 and 4.2.

The estimation results from the first-differenced equation is presented in Table 4.3. The estﬁﬁated
effect of education ranges from 0.21 with the trend term and 0.4: without the &end term. In an atterﬂpt
- to separate the effect of technical progress, _represemed by the trend term, and the effect of education,
we subtract an assumed rate of technical progress of between 1 and 5 percent per annum from the rate
of growth of real output before running the regression in equation (2.14) without the trend term.

The results are presented in Table 4.4. The effect of education remains positive and statistically
significant. What it says is that even with a rate of technical progress of 5 percent per annum, an
increase in average education of the labor force of one year increases output by at least 1163 percent.
This is a very large effect. The effects estimated by Lau, Jamison and Louat (1_990) are much smaller.

A 5 percent per annum rate of growth of total factor productivity or technical progress is an
extremely high rate. Traditional estimates of the rate of growth of technical progress are on the order
of a couple percent per annum. The Boskin and Lau (1990) estimates of the rates of technical progress
for France, W. Germany, Japan, the United Kingdom and the United States in the postwar period do not
exceed 2.0 percent per annum if constant returns to scale are maintained and do not exceed 4.0 percent
otherwise. The Lau (1989) estimates of the rate of technical progress for China, Hong Kong, Singapore
and Taiwan between 1952 and 1984 do not exceed 4.3 percent. It is reasonable to suppose that the rate

of technical progress in Brazil during the 1970s does not exceed 5 percent per annum.






Estimates of the Combined Contribution of Human Capital and Technical Progress
Equation (1.2) may be used to obtain an altemnative estimate of the growth in output due to

human capital and technical progress. Rewriting equation (1.2) as:

4.1) d¢nF dE . JdinF _ dinY _ d¢nF denK _ d¢nF denL
) JOE dt ot dt otnK ~ dt oinL ~ dt

the combined contribution of human capital and technical progress may be estimated once values of the
production elasticities with respect to physical capital and labor are specified, the rates of growth of
physical capital and labor being known,_ observed quantities. Such an exercise has been cén‘ied out with
the capital elasticity assumed to be 0.6 and then 0.4 and the labor elasticity assumed to be 0.4. The
results are presented in the last column of Table 4.5. The estimated contributions are unfortunately small
and mostly negative for a production elasticity of capital of 0.6, with an (unweighted) average of -4
percent per annum. They are higher and more reasonable with. a production elasticity c;f capital of 0.4
This finding of a negative and/or small residual is primarily due to the rapid rate of growth in the capital
input.

The estimated combined contribu.tions of human capital and technical progress are plotted against

the rates of growth of average education. A positive correlation is clearly discemible.
5. Comparison with Other Studies

6. Concluding Remarks
We have implefnented a new method of analyzing productivity and technical progress, based on

the concept of an aggregate meta-production function, using two cross-sections of data from individual
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Brazilian states.

We have not made explicit adjustments for the quality of capit,él or labor, as were done by
Denison (1962, 1_967, 1979, 1985) and Jorgenson, Gollop and Fraumeni (1987). Instead, we introduce
human capital, measured as the average number of years of formal education per person of the labor
force, as an explicit variable in the aggregate production function. We also introduce a time trend to
capture the effect of technical progress. Any improvement in inputs not captured by the human capital

variable should be reflected in the technical progress term.
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Appendix 1
State Codes

Rondonia

Roraima

Amapa

Acre

Amazonas

Para

Maranhao

Piaui

Ceara

Riogrande do Norte
Paraiba
Permnambuco
Alagoas -

Sergipe

Bahia

Minas Gerais
Espirito Santo

Rio De Janeiro
Soa Paulo

Parana

Santa Catarina

Rio Grande Do Sul
Mato Grosso Do Sul
Mato Grosso

Goias

Distrito Federal

} combined as 25
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Average Years of Education of

Table 3.1

Economically Active Population

~ Male Female All

State 1970 1980 1970 1980 1970 1980
2 2.09 2.75 4.31 4.68 . 2.32 3.06
3 2.62 3.48 4.77 -5.91 2.94 3.98

4 273 3.90 4.41 5.93 3.02 438

6 2.01 3.24 4.09 5.19 2.32 3.7

7 222 3.13 3.45 495 244 3.51

8 1.00 1.71 1.41 2.61 1.08 1.93
9 0.92 1.66 2.01 ‘3.55 1.10 2.08
10 1.20 2.05 2.68 3.96 1.45 2.55
11 1.36 2.36 3.31 464 1.64 2.93
12 1.13 2.01 2.56 4.09 1.36 2.50
13 1.80 2.82 2.88 416 2.03 3.20
14 1.04 1.87 2.03 3.23 1.23 2.22
15 1.25 2.37 1.92 3.7 1.4 2.75
16 1.40 2.23 219 3.59 1.56 257
17 2.47 3.81 4.07 5.51 2.77 4.24
18 2.47 404 4.40 5.79 2.79 4.46
19 498 5.93 5.49 6.66 5.11 6.16
20 4.04 5.22 4.81 6.06 423 5.48
21 2.37 3.92 3.56 5.14 2.57 422
22 3.18 4.66 4.19 5.71 3.38 4.94
23 3.85 4.87 4.68 6.01 4.06 5.22
24 3.59 5.16 3.93
25 2.05 3.11 3.70 5.44 2.25 3.52
26 1.92 3.33 3.73 5.35 217 3.77
27 5.09 6.59 5.94 7.21 5.32 6.81
Average 2.78 3.99 4.00 5.39 3.03 4.37







Table 3.2

Average Annual Growth Rates of Brazilian States

(1970-1980)

GDP Capital Labor Average Education

State Y) (K) L) (Year)
2 17.73% 52.08% 16.22% 0.0739
3 12.27% . 27.10% 8.51% 0.1031
4 4.88% 24.54% 5.25% 0.1360
6 14.07% 22.42% 5.03% 0.1380
7 12.77% 26.50% 5.04% 0.1060
8 9.71% 23.29% 2.96% 0.0850
9 9.77% 23.05% 3.09% 0.0984
10 10.14% 14.14% 3.12% 0.1092
11 10.77% 21.16% 3.72% 0.1298
12 8.57% 14.75% 2.22% 0.1139
13 8.08% 10.51% 3.03% 0.1175
14 9.23% 18.45% 2.38% 0.0982
15 8.76% 13.46% 2.86% 0.1335
16 10.79% 23.73% 2.76% 0.1002
17 10.60% 13.41% 3.14% 0.1463
18 11.56% 23.48% 4.40% 0.1675
19 7.85% 10.60% 3.92% 0.1049
20 8.95% 10.53% 4.91% 0.1247
21 10.16% 13.85% 2.29% 0.1650
22 11.20% 16.02% 4.30% 0.1558
23 8.71% 13.41% 3.45% 0.1170
25 13.79% 15.65% 5.85% 0.1507
26 11.43% 32.26% 4.09% 0.1597
27 13.97% 40.60% 9.76% 0.1493
Average|  10.66% 21.04% 4.68% 0.1243







Table 4.1 Tests of Hypothesis of No Education Effect

Cases Test-Statistics Critical Value at 5%

level of significance
With trend 4.849 4.38
Without trend 108.437 4.35

Table 4.2 Tests of Hypothesis of Constant Returns

Cases Test-Statistics Critical Value at 5%

level of significance
With trend 22.606 4.38
Without trend 13.230 435

Table 4.3 Estimates from First-Differenced Equation

Variables
Constant 0.433 0.719
(3.1) (11.5)
fn. Capital 0.100 0.095 0.139 0.427
(2.4) (2.1) (2.9) (4.5)
fn Labor 0.400 0.373 0.410 0.146
(2.9) (2.5) (2.5) (0.4)
Average Education |  0.212 0.481
(2.2) (10.4)
Adjusted R2 0.757 0.710 0.719 0.662

Note: Numbers in parentheses are t-ratios.







Table 4.4 Estimates under Alternative Assumptions
of the Rate of Technical Progress

Rate of Technical Progress (percent per annum)
Variables Variable Returns

1% 2% 3% 4% 5%
fn Capital 0.130 0.121 0.112 0.104 0.095
(3.0 (2.9) (2.8) (2.7) (2.4)
fr Labor 0.408 0.407 0.403 0.401 0.398
(2.7) (279) (3.0) (3.0) (3.0)
Average Education 0419 0.358 0.297 0.238 0.178
(9.7 (8.8) (7.7 (6.3) (4.7)
Adjusted R2 0.737 0.751 0.763 0.769 0.768







Table 4.5

Estimates of the Combined Contribution of
Human Capital & Technical Progress

Value of Capital Elasticity (Sk)

State Y/Y-L/L 0.6 0.4

2 1.51% -20.01% -9.60%
3 3.76% -7.39% -1.97%
4 -0.38% -11.95% -7.04%
6 9.04% -1.39% 3.09%
7 7.73% -5.14% 0.16%
8 6.76% -5.45% 0.79%
9 6.69% -5.29% -0.68%
10 7.02% 0.41% 3.24%
11 7.05% -3.42% 0.82%
12 6.36% -1.16% 1.79%
13 5.06% 0.56% o 2.67%
14 6.86% -2.79% 0.90%
15 5.90% -0.46% ©2.24%
16 8.02% -4.55% 0.19%
17 7.46% 1.30% 3.98%
18 7.16% -4.29% 0.41%
19 3.92% -0.08% 2.04%
20 4.04% 0.67% 2.78%
21 7.87% 0.94% 3.71%
22 6.90% -0.13% 3.07%
23 5.25% -0.72% 1.96%
25 7.94% 2.06% 5.19%
26 7.34% -9.57% -3.11%
27 4.21% -14.29% 6.17%
Average 5.98% -3.84% ' 0.37%

Note: The combined contribution is computed as:
Y/Y - Sk K/K - 0.4 [/L
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