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SUMMARY

From 1950 to 1974, Brazilian economy has had one of the highest

growth rates in the world.

Despite some perverse effects of some economic policies adopted

during this period, it averaged a growth rate of 7,17 per year.

Brazilian labor force has been mobile; despite this, sizable
wage and productivity differences persist; both interregionally for the same

-sector and intersectorally for the same region.

A specific labor market study has suggested a strong link
between the industrial and the agricultural labor markets. This link explains
_ the interaction between the two sectors which reflects in the well-being of

=

rural people the failures of the industrial employment process.

Educational effects tend to suggest that education will tend to
lower the supply of labor to the agricultural sector (a result not unambiguous)

see Alves (1).

f Minimum wage policy has been responsible for the reduction of
employment (in the state of Sao Paulo). There is high substitution ability
between labor and capital because of‘thef“ high wage elastiéity in the demand
eguation.

In the subsistence sector of the agricultural labor market,
family labor is used to the limit of its capacity. There seems to be little
room for improvement of income of the subsistence farmers by programs with the

goal of increasing production through more.intensive use of family labor.



The Brazilian population was, in 197d, reaching the one
hundredth million. Its rate of growth was high in the fifties, higher in the

sixties, reaching about 3,07 per year.

The population is not evenly distributed but there is

considerable mobility interregionally.’

Despite its fast-growing trend and its concentration in regions
such as the Northeast not adequately arrayed for the population it holds, the
real populaticn probiems faced by the government are related to twé other

-cheracteristics: The age composition of the popﬁlation and its level of
education. These two characteristics of the population are carried to the
labor force and have‘their adverse effedts on the performance of the whole

economy. Fifty-three percent of the population aged 15 throﬁgh 60 make up 927
" of the labor force. About 30 peréent of the labor force are illiterate. This

group and the graduates of elementary school add up to about 55 percent of the

labor force. Only 2,5 percent of the workers have college education. For

the rural sector the situation is even worse. 99 percent of the rural labor

force are illiterate or are elementary school graduates.

¥ . B
Rural-urban migration is intensive. With the kind of education

the rural population has they end up increasing urban unemployment.

“The population problems in Brazil are tackled indirectly via

hygiene, health care and education programs.

The Brazilian population is rather mobile; convergence analyses
of the trend of the population movement show the poor states losing population.
Two rich states (Minas Gerais and Rio Grande do Sul) are net exporters of

population



Parana, Goias, Mato Grosso and Maranhao are the net importers.
The Northeastern states are the ones that lose most population. About 10 percent
of the population migrate within a decade's time period. With migration, it
seems that the income differences between the population of the state tend to
diminish. This seems to be true when all the states are taken together, when

the high and the low income states are taken as separate groups, and also when

one looks at each group seperately.

An econometric analysis of the migration process indicated that

people tend to migrate, or not to migrate, in response to.their own region's

characteristics.

High income levels and urbanization of a region tend to prevent

people from migration out.

Inequality of income distribution and education tend to be

positively associated with out-migration from a region.

Income growth and demographic density at the origin favour

migration as do high income levels at the destination,

7 Concerning rural-urban migration, the distinguished fact to be
mentioned is that the 1570 census has shown the rural sector of the country with

less than half of its population.

Via regression equations, efforts were made to explain the

rural-urban migration process.

Within the simple regressicn models, the variables showing
e . . . 2 . .
significant effect on migration were: road extension per km , per capita income

in the rural sector, per capita income in the urban sector and inccme imequality

A



in the rural sector.

The nature and the effects of the explanatory variables prevailed
when a multiple regression model was used., The most important directional effect
found indicated that the higher the rural/urban income ratio, the more people

will migrate out of the rural sector.

Income and population growth will necessarily represent demand
pressure upon the food producing sector. Between the two, the population

component would be responsible for about 2/3 or 3/4 of the increase in the demand

for food.

The policy changes of the agricultural sector have made Brazil an

-

exporter of commodities produced by its primary sector.

Extrapolation of the contry's production capacity shows that the

country will continue to build its exportable surpluses:

The mere extrapolation of the production capacity is a rather
conservative outlook. The country's potential as an agricultural producer will

allow for more than just the historical growth path that it has shown.

‘As far as the nutritional situation is concerned, the country is
reported to have serious defficiences in specifiec sectors of its population,
The most notorious deficits concerns the caloric intzkes. Over a third o% the
country's population 1is réporfed to hazve daily caloric intakes smaller tha;

2.450 caloriés.

In terms of the computed averages, the country is reported to be

above the required minimum of per capita consumption of protein and fats. Fartially



-

obscured by the averages, however, is the fact that for significant parts of the

population protein and fat intakes are below the required minimum.

The cereals ere the major group of foodstuffs to furnish the

Brazilian population with calories.,

The projections made ieave the contry in a rather comfortable
situation as far as the cereal production is concerned. Wheat is the exception
here. But, wheat is also a crop in which increases in production in the future
should be faster than the historicel trend. The country is up to increase its

wheat production.

To change the historical pattern of production, the Brazilian
government has decided to implement policies that will change the picture quite
drastically. Agricultural research:and technical assistance will be twe very

4

important tools in this process.

Agricultural credit will also be highly subsidized. Marketing

infrastructure will also be improved considerably.

More than just satisfying its domestic demand, Brazil has realized

its potential as an exporter of food commodities.

The country is up to explore its potential.



I.INTRODUCTION

The present document was prepared to be the Brazilian Case Study to
be presented at the Symposium on Population and Food sponsored jointly by the
International Association of Agricultural Economists and the Food and

Agricultural Organization of the United Nations.

Upon accepting the sponsors' invitation to prepare the present paper,

the authors signed a "Joint Authors Contract" with FAO.

The paper was supposed to follow a broad outline proposed by the
Symposium organizers. While preparing the paper efforts were made to cover as

well as possible the points emphasised by the given outline.

The paper contains a brief general background on the overall
performance of the Brazilian economyv. The period from 1950 to the present was

the major focus of the information provided.

After the general background, the Brazilian labor market is
analysed. A few tables are offered to provide the basic information that
allows a brief evaluation of its functioning. Several key empirical studies
were reviewed and their implications for the purposes of the present paper

are explored.

The next section of the paper deals with the population issues.
Three subsections compose this part of the paper. At first general information

concerning population is offered.



Rates of growth, regional movements, age pyramid and educational composition
are described here. Then a close look 1s taken at the internal migration
process. Here a brief analysis of the population convergence patterns is
made. An econometric exercise attempts to point out the variables influencing
internal migration in Brazil. In the third subsection rural-urban migration
is analysed . With the use of regression equations the variables more closely
assocliated with the movement of people from the rural to the urban areas are

analysed for their effects on rural—-urban migration.

The last session of the paper analyses the food and the
nutritional situation of Brazil. Considerations of income and population
growth are made as means to projepting'tﬂé demand for food. These projections
are briefly compared with projections of the supply of agricultural products.

Using information of a country wide survey made by Vargas Foundation in Brazil,

the nutritional situation of the country's population is discussed. Here caloric

intake deficiencies are put in perspective.

The supply of agricultural products is analysed next. The
comparisons of projected supply of and demand for agricultural commodities in
Brazil do comuﬁicate optimistic feelings gbout the country's sitvation. The
extrapolation into the future of the historical series of information on the
agricultural sector shows supply consistently outrunning the demand. When-;
mention is made of the agricultural policies the country is implementing, one
has to believe and expect better days for the agricultural sector of the country.
and for the contributions Brazil will be able to make to the solution of the

world's hunger problems.



I11.GENERAL BACKGROUND

The Brazilian economy has been expanding at reascnably high
rates for a rather long period of time (Table 1). It had one of the higher
rates of growth in the world in the period of 1950-1974, during which the

1/

gross domestic product expanded at an average rate of 7.1 percent.—

Table 1 — Average of five year rates of change (7), Agricultural and

Industrial Sectors, 1950-1974. (Gross Domestic Product).

Sector 1950-1954 | 1955-1959 1960-1964 | 1965-1969 | 1970-1974%*
Agriculture 3.9 4.4 5.1 4.7 5.0
Industry 8.2 10.3 6.7 7.2 12.0
Total 5.8 6.3 5.9 6.2 10.4

* For 1970-1974 the data are preliminary estimates.

Source - IBRE, Fundagao Getulio Vargas.

1/ Gereral background on the Brazilian economy can be obtained in Werner Baer (2)

and G. Edward Schuh (36). A collection of essays which contain more

penetrating analysis of specific aspects of the Brazilian economy may he

found in Howard S. Ellis (11), and Langoni (25).



The economy lost its impetus for growth in the early 1960's,
and in 1963 the growth in gross domestic product per capita was actually
2/

negative.—

In that year Brazil experienced the highest rate of inflation in its history

(an annual rate of 92 percent). .

The post 1964 govermment chose a gradualistic approach to
controlling inflation in order to avoid a serious depression. However, the
1964-1966 period, which was characterized by rather severe 'contaimment"
policies, was still difficult, particularly for the industrial sector. The
ecdnomy did experience a small growth i; this period,however, largely due to
the high rates of growth obtained by agricultuté. This sector benefited to
some extent from tﬂe economic polkcies designed to reduce interventions in

the market. The prices of agricultural products were freed, and as a

consequence, agricultural production spurted ahead.

Since 1966 the economy has recovered its impetus for growth.
In the period 1968-74, the growth rates were even higher than in the 1950's,

and attained levels in the range from 9.3 to 11.4.

jAn important aspect of the Brazilian economy in the Post-World
War II period was the sustained drive toward industrializetion. This tendency
goes back to the 1930'#,;but gained momentum after World War II, when forced
draft import substituting industrialization policies were vigorously pursued.

In this period the agricultural sector also expanded, but at 8 lower rate

2/ A number of interpreations of this stagnation have been wmade. For a recent

summary, see Werner Baer and Andrea Maneschi. (3)
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than the industrial sector (Table 1). However, agriculture has performed
reasonably well in this period, and has supplied substantial quantities of

capital and a sizable flow of labor for the industrialization of the country.

It has been argued by some that the growth rates of agriculture
could have been higher were it not for the set of economic policies adopted at
the end of World War II and pursued up to 1964. These policies at best
neglected the agricultural sector, and at worst discriminated rather heavily

3/

against it.=—

The economic policies which stimulated industriaiization while
at the same time discriminating against the agricultural sector reinforced
the natural tendency for a reallopatioh éf labor from the farm to the non-farm
sector. The result was a very rapid rate of urbanization, particularlyv during
the 1950's and 1960's, with the ;esult that the urban population becarme larger

than the rural population in about 1965 (Table 2).

One of the characteristics of the economic development which
resulted, during the decade of the 1950's, was the very low rate of growth
in employment in the industrial sector. Although industrizl output was
expanding at rates greater than 9 percent per year. industrial employment
was growing at a rate only slightly greater than 2 percent per year. The
result was that a rather large flow of rural~urban migrants was channélgd into

the low productivity service sector, or accumulated as urban unemployed.

3/ For an evaluation of the role of these general development policies on the

agricultural sector, with special reference to Brazil, see G.E. Schuh (38).




11

Table 2 — Urban-Rural Population Trends in Brazil (in millions)

Urban Population Rural Population
Year Total
Percentage Percentage
Number of total Number of total Number
1940 12.8 31.2 28.4 68.8 41.2
1950 18.8 36.2 "33.1 63.8 51.9
1960 32.0 45.1 39.0 54.9 71.0
1970 52.1 55.9 - 41.1 44.1 93.2

Sources — The data for 1940 and‘1950 were taken from: United Nations (49) p. 379
The data for 1860 came from United Nations (50) p. 308

The data for 1970 are preliminary estimates and were provided by the IBGE.
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I1I.THE LABOR MARKET

The Brazilian economy has historically had a rather
mobile labor force. Even with such high mobility, however, sizable
differentials in both wage rates and labor productivity persist.
These differentials exist among economic sectors within the same region,

and geographically within the same economic sector.

Data on these phenomena from an earlier period are
presented in Table 3. These data are average wages for nonskilled
labor working in the rural areas of selected states in Brazil.

They document the rather large geographic Jdifferentials which exist in both

agricultural and non-agricultural wages within the same state.

Wage rates within the agricultural sector tend to have North—-South

pattern,
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Table 3 - Monthly Wages of Unskilled Rural Labor, Selected States, 1959 (Cr$)

Type of Enployment
States ‘
Agricultural Non-Agricultural
Maranhao 1.90 6.54
Ceara 1.61 2.92
Pernarbuco . 2.05 15.38
Bahia 2.06 7.83
Minas Gerais 2.30 24.19
Rio de Janeiro .~ 2.85 19.40
S30 Paulo | ' . 3.65 67.82
Parand ' 3.68 18.14
Santa Catarina - 3.63 - 17.70
Rio Grande do Sul 4.30 18.90
Mato Grosso 3.24 2.70
Goias 3.30 2.13

Source — Anuario Estatistico do brasil, 1963.p. 83-93, 283.

It is of interest to note that variations in wages in non—
agricultural rural employment are much greater than those in agriculture.

In addition, they do not have the same systematic North-South pattern.

Additional data on the rather substantial geographic dispersion

of wvage rates within the agricultural sector are presented in Table 4.
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Table 4 — Variatior of the Wage Rates of Hired Labor in Agriculture, Based

on Municipio Averages, 1963-64.

States

Daily Average
Wage Rate a/

Standard

Deviation b/ Variation b/

Coefficient of

N@ of Municipios

(cr$) in the sample
Minas Gerais .43 .1140 27.0 38
Sao Paulo .49 .1877 38.0 151
Espirito Santo .23 .0633 28.8 24
Santa Catarina .34 .0815 24.0 4t
Rio Grande do Sul .30 _.0405 13.7 44
Pernambuco .29 .0892 30.9 42
Ceara .33 +1040 30.6 48
Seven States -39 “.1641 42.2 391

Source — Getulio Vargas Foundation, Survey of 1963-64.

a/ Daily average wage rate was calculed for each municipio from the sample data.

The average for the State is a simple average of the municipilo averages.

b/ The municipio averages are used to calculate the standard deviations and

coefficients of variation for the states. Thé municipio averzsges are used

in celculating the same statistics for the seven—state averzage,

These data, which are taken frcm the survev by the GetGlio Vergas Foundation,

indicate that in addition to the rather large differences in wage rates asong

states, there are also rather sizable varilations ameng municipios (counties)

within the same state. Table 4.

The data on wage rates and average preoductivity tend to indicate
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that the labor market, in spite of the high rates of migration, is not perforning
its equilibrating function well. When one is restricted to wage rate and averagc
productivity, however, there is little that one can say in a systematic way.
There is a presumption, however, that average productivities ané wage rates

would converge. If this convergence does not take place, it may be due to one

) . . 4
or a2 combination of three reasons:—

1. As the economy expands, economic incentives are such that investments are
induced in the capital intensive sector. This could happen, for example, 1f
the government were stimulating the growth of the industrial sector and if
the capital-labor price ratio were different in the industrial sector. In

essence, the capital stock outruns the flow of migrants;
2. Capital-labor substitution possibilities are limited in the expandiag sector;

3. The rate of technical change in the expanding sector is more rapid than in
the trailing sector. In this case labor productivity in the leading sector

may outrun the trailing sector. even though migration is taking place at a

To gain more insights on the performance of the laber market we
are geing to draw heavily on recent studies which incdicate some of the forces 2t

o

work in the inter-—-sectoral lzbor market.

Whitaker (51) attempted to explain why laber absorption declined

so drastically in Brazilian industry in the 1950's. It zppeared that during

4/ For a more detailed discussicn see Schuh, (37) p. 56-63.
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this period labor became increasingly sealed off from employment in the
industrial sector, where rapidly rising returns to laber were observed

(relative to other sectors).

An econcmctric model was formulated to explain the major
determinants of demand for and supply of labor in the industrial sector. The
model was estimated with cross sectional data for 1950. It was estimatad for

Brazil, and for the North and South regicns, and for modern, traditional, and
toral manufacturing industry. State averages were used as observations. The

statistical results were better for the model for Brazil as a whole.

One of the interesting findings of this study was that the
agricultural labor market is linked to the industrial labor market, with a
stronger link found to the traditiomal sector than to modern industry. rhis
suggests that failure of employﬁent opportunities to grow in the industrial

sactcr can affect the well-being of rural pecple.

The statistical evidence of the influence of education in this
study was not strong. However, the results suggest that an increase in
education increases both the dewand for and the supply of labor to industry.
The implicatioﬁ for the agricultural labor market is that on increase in

education will possibly decrease the supply of lzbor to agriculture.

Increases in technology and capital stock both have a strong
posirive impact on employment. If the product market cffect is considered, the
ceffect is much less, but still positive, unless the demand for the product is
inelastic. Moreover, increases in the price of labor should lead to substitution

of capital for labor, as evidenced by the relatively large wage elasticity of
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demand. This is more truc in traditional than in modern industry, which

is consistent with the analysis of labor absorption in the manufacturing sector.

In a recent study Saylor (36) estimated a two equation model
for the labor market of the state of Sao Paulo. The data cover khe period
1948-70. The study uses the model developed by Schuh to czamine the supply
and demand for labor in thc state of Sao Paulo. The supply and demand functions
are simultaneously estimated using two stage least squares. The wage elasticity
of demand 1s less than one in both short and long run, but the wage elasticity
of supply is estimated to be 3.0. Important shift variables in the demand
function were prices received by farmer; relative to prices paid, increase in
land productivity, and a rural legislation dummy variable (the minimum wage
legislation \ as apﬁroved in the end of }963 but its enforcement, to significant
degree, started at the end of 1964). In the supply function, an immigration
variable and 2 time trend variable were important shift variables. An off-farm

income variable was also statistically significant but had an unexpected sign.

The estimated coefficient for the minimum-wzge varizble indicates
an annual reduction of employmznt of the order of magnitude of 100,000 workers

when the supply elasticity is 3.0.

Saylor suspects that this ie an upper limit. But even if the
reduction is half of that - 50,000 workers, the impact is still substantial.
On the other hand, the éstimated coefficients suggest an annual increase
between 10% and 25% for the agricultural real wage. Putting the employrent
reduction aznd wage increase together, the conclusion is that if the miniwum

wage brought about an increase of 257 in the real wage it was at the expense



of a substential decrcase in eicployment betwecen 153,000 (9.67% of rural labor
force in 1963) and 345,000 (21.67 of the rural labor force in 1963) workers,

in the short and long run respectively.

An increase in the productivity of land is in line with greater
utilization of labor, The response, however, is inelastic both in the short
and in the long rum, .10. and .20, respectively. The estimated coefficients

are 1n Table 5.

Saylor gives an interesting interpretation for the above

result. Given a production function like the following:

Y=Frl:f (KT,T),G(I’,_L)]
whefe: ‘

KT = Capital associated with land (T)
KL = Capital associated with laboxr (L)

There is a high rate of substitu&ion between K; and T and K/
and L. But the rate of substitution between KT end L is low. Although the
present econonetric model does not directly measure the rate of substitution
between K. ande, the low coefficient cf productivity indew indicates that
the rate of substituticn between KT and L 1s low. A recent werk of Sancders (35)
measures the elasticity of substitution betucen KL and L. lie found it equal
to 1.5 for Brazil and 1.1 for Szo Paulo, which is comsictent with a high rzte
of substitution between KL and L.

Irmigration comtributed significantly to the agricultural labor

force. As was shown lLefore, the statc of Sao Paulo has been for a long period
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Table 5 - Structutal Supply and Demand Equations. Regression Coefficients,
Standard Crror of Estimates, Durbin-Watson Statistics (D.W).

State of Sao Paulo 1948-1970. The Model was Estimated in Log Form.

Variables Supply Equation Demand Equation
Constant | - .044 .827
Real Rural Vage .169 - 424
(.118) (.151)
Prices Received/Prices Paid - .293
(.069)
Productivity Index - .105
’ (.C56)
Trend 1. C - 041 -
(.015)
Labor Force (lagged one year) ' .938 .529
(.108; (.126)
Off-Farm Income .197 -
(.083)
Immnigraticn } ) .02¢ -
(.017)
Dureny Vaf%gble (QMinimum Wage) - - .035
(1948-62 = 0; 163-1570 = 1) (.009)
D.W. 1.754 - 1.947

Source - Saylor, op. cit., p. 136.



a net goiner of population. In the period covered by the study part of the
population that migrated to Sao Paulo was incorporated first into the

agricultural labor force and later woved to the cities.

The coefficient of adjustment in the supply equation is very
small, approximately equal to 0.06. In a different context, Huffman (22)
showed that this coefficient is positively influenced by the level of cducation,
and amount of information, and other variasbles not so much releted to the labor
force. His findings seems also to apply to the supply of labor, since, &as it
wvill be shown, the level of educztion of the agricultural labor force is very
low and until recently very little information was provided to the workers

.

about thc conditions of the agricultural labor market.

To the best of our knowledge Saylor is the first to surceed in
estimating a two—equation model for the agricultural labor market, but his

results cannot be gceneralized to Brozil as whole. The egriculturc of Sao Paulo

and its industrial and services ctructure are quite different from the rest

of the country on a number of counts. Futhermore, Saylor uses a concept of

total agricultural labor force. He does not separate the hired labor force

from the other éompunenrs: family and operator labher. in a state, as scens

to be the case of Smo Paulo, where the hired lahor is e high proporcion of the
total agricuigural ]abor»forcc, his specification of the sunply equation is
acceptable. Dut if thet is not the case as in a(majority of Erarilian state)

it is necessary to specify different functiens for the cupply of hired laber

and farily labor. Alves (1l ) has shown tha= the variables of the demand cquation

enter intc the supply equation for the case of family lebor. In esscnce, they




measure the inceme avezilablie for hiring labor and family use. It is only

after knowing this that the hecad of the family can decide how wmuch labor

will be offered to the farm enterprise. This is nothing more than to recognize
that, in the case of family labor, the decisions with respect to how much labor
to offer to productive activities areiptertwined with decisions with respect

to how much labor to utilize on the farm cnd to offer to non~farm activitics.

Alves (1 ) divided the labor market into two sectors: The
subslstence sector and the comnercial sector. In the first sector are the
farmers that do not hire labor. For the first sector, only an employment equation
is estimated. For the seccond sector a three—equation model of the market is
specified: one demand equation and two supply equations (family ard hired

lzber).

Conceptual models for tﬁe subsistence sector are based on the
idea that the head of the family allocates his and the fanily's time betyecen
wvorl and leisure, within the conctraints given gy the resources he commands and
the technology used. The conceptual models for the cormercial sector are based
on the theory of dewand for a factor of production and the theory of supgply
of leber to an' industry. They alse tzke into consideration that the decision
with respect to how much family‘]abor to offer to prcductive activities are
irteriwined with decisions with rcépgct to how much lzbor to utilize on the
farmi .nd to offer to nog-farm zotivities. The data used to estimate the
model are from a cross—secticnal sample, and do nmot permit the disentangling
of the short-run the long-run clasticities. The medels were estimated with

data of four groups of states - group 1: Pernambuco and Ceara; group 2: Minas
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-

Gerais and Espirito Santo; group 3: Sao Paulo, and group 4: Santa Catarina and

Rio Grande do Sul. The sample included 1771 "estabelecimentos" and 391

"municipios". For the purpose of the study it is obviously a very smali

sample. The estimated coefficients for the subsistance scctor are in Table 6.

In cousidering the subsistence sector, there are indications
that family lzbor is used to the limit of its capecity in all groups of
states except greup 4. This implies that there is little room to impnrove
the income of the subsistence farmer by programs that have as a goal an
increase in production through more intensive use of family labor. Educaticn
appears to aifect the level of labor uséd in the farms, although in some regions
it has a positive effect and in others a-negative effect. In Northeast and
East, an increase in education décreaseg enployment on the farm, other things
being eaual, vhile in Szo Paulo ‘and the South it increases employment. The
difference in response to this variable may be related in part te the
difference in economic enviroament emong regionc. For example, the coefficient
for education was not sigrificantly different frcem zero in the Pernambucc and
Ceara (Northeast) group. This may reflect the fact that education attaimment
is so low in that region, and conseq;ently thet there was not encugh variance

in the varishle to identify & significant relationship.

However, if the negative cocfficient for thet region is zccepted
as Lhe protable directidnfof influence for that veriable, there 1s &
consistency with the results for the East (linas Gerais and Espirito Santo).
Rith regions are characterized by an excess of agricultural labor, end have

experienced sizable out-migrations during most of the post-iiorld Var II



Table 6 - Statistical Results for the Subsistence Scctor. Regression

Coefficients, R2 and the Constant Teruw.

Variables Group of Stétistical.R?sults )
_ ] Statcs | (Reeressior ccefficients and RY)
Physiological (L) Group 1 .687%
Possible Maxitmum Group 2 .89*¥*
of Tamily Labor Group 3 L77F*
Group 4 .97%%
Education (E) Group 1 -.06
Greup 2 -.18
Group 3 .20%
Group 4- 41k
Inventory Value (V) Group 1 .16
Group'z ‘ L20%x
Croup 3 .01
‘Group 4 .00
R2 Group 1 .55
| Group 2. ' .98
Grcup 3 .98
Group & .93

*% - Statistically significant at the 1 percent level;

* - Statistically significant at the 57 level.
L - First, the rexser of con-cquivalents of the forily wos detarmined. The
vorking deys of the year wexe then counted. The mumber of wvorking davs
was multiplied by the number of men-equivalentc to produce the estimate of L.
E - It is the schcol grade of the head of the family, measurcd in the
following way: Illiterate = 1; incoinlete elewentary scrool = 23 clerentary
schicol = 3J; high-scﬁool = 4; techuical school = §5; BS = £,
V = This variable is the sum cf the value (in Cr$) of land, permarent crops,
buildings, animels, farm machinery snd equipnent. Debt were not
dicccunted. Feor mora details cee:
Alves, Elisecu Roberto de Andrade, op. cit, p. 91 and 198-202.



period. If this out—migration is viewed zs a de goal, then the
statistical rccults indicate that ar increasedcation c2n contribute to

attaining that goal.

The pocitive ccefficient for Sl znd the Scuth (Rio Grznd
do Sul and Santa Catarina) indicates that thedl of an increase in
education 1s to increase zgricultural euploy7ls supgsests that elucarion
may raise the productivity of lzbour in fzrm aiec. One fzcrtor thar tzkes
this finding plausible is that there is more mmuction techmslogy
availzble for zdoption in the Southerm part ofountry. If education of th.
labor force 1is complementary to the gen;zraticﬂoption of mew production
technolegy, then it might well increase the 1d8 empioymert, particulary

if that new technology involves the adoption SWarieties and imnroved

cultural practites as is the czse of Sznta Calend Ric CGrecode <do Sul

The 1inventory zsset was used amky for ezch oo hazpd in

the theoretical model. It was believed to bedlliy proxy that would be
suitzble across a2 wide range of farm types anigizes. Th= statistical
support for the variable is not strcrg. The caent does have the

eapected sign that was postulzted in the concalmodel, za2lthoazh in at

loast two of the four regions the relzticoshimmbher wezlk.

vl

|3

p=s
]

2lly, the statistical resulmde sce support for
Johnson's fixed zeset theory. The ability of #luded varizbles to expleir
the level of employment witkin zgriculture susshat the £=-ily lzbor is

treated as 2 fixec asset. Tkis 1s at lcast sugme eviderce for the

existence of sizable imperfecilons in the lzhelet, 2 basic postulate cf
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period. If this out—migration is viewed as a desirable goal, then the
statistical recults indicate that an increase in education can contribute to

attaining that goal.

The pocitive coefficicnt for Sao Paulo and the S;uth (Rio Grande
do Sul and Santae Catarina) indicates that the effect of an increase in
education is to increase zgricultural employment. This supsests that educztien
may railse the productivity of lzbour in farm activities. One factor that izkes
this finding plausible is that there is more new production technology
available for adoption in the Southern part of the country. If education of the
labor force is complementary to the gen;ration and adoption of new preduction
technology, then it might well increase the level of employment, particulary
if that necw technoiogy involves fhe adoption of new varieties and iwmproved

cultural practices as is the case of Santa Catarina and Rio Grande do Sul.

The inventory asset was used as a proxy for each on heud in
the theoretical model. It was believed to be the only proxy that would be
suitable across a wide range of farm types and farm sizes. The statistical
support for the varizable is not strcng. The coefficient does have the
expected sign that was postulated in the conceptual model, although in at

least two of the fouvr regions the releticnehip is rather weal.

Finally, the statistical results provide scie support for
Johnson's fixcd csset theory. The ability of the included variables to explain
the level of employment within agriculture suggest that the fawily lzbor 1is
treated as a fixed asset. This is at lcast supportive evidence for the

existence of sizeble imperfeciions in the labor market, 2 basic postulate cf
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the Johnson work.

Policies such as education, which open a wider range of
opportunities to the labor force, would be one possible rmeasure to cope with
the labor market imperfection, as well as subsidies to facilitate migreation
and changes in employment. If part of the imperfection is z recult of
restrictions to entry in off-farm ewployment, these also should be reduced and

climinated.

The statistical recults for the models of the commercial sector
were reasonsbly good for Pernambuco and Ceara (Group 1) and Santa Catarina
and Rio Grande do Sul (Group 4). They were very weak for Minas Gerais and
Espirito Santo (Group 2). For SEQ Pauio’(Croup 3) the statistical) results
vere only reasonabley good for the supply of family labor. Of the results

of analysis of the commercizl sector the followinz werec separated:

1. One of the interesting results obtaiﬁed was the rather large elasticities
cbtained for agricultural wage in the demand cquation when the parzmeters
of this equation were properly identified. Three implicaticns of this
finding stand out:

a. teesures decsigned to shift the supply curve of laber teo the
left in order to railse incode are golng to nave a relatively
. 1argeveffect on emzplcyment and a relatively smaller on wzge

rates,

b. Policy weasures which raise the agriculturzl wage by

administrative decree (minimum wages, for example) are likely
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to have a vcery large cmployment efiect.

c. Pclicies which effect the labor-capital price ratio more
generally wculd also appear to have a rather large
employment effect, since the results indicate that capital
and labor are substituted for cach other fairly easily
1n production. This heg important implications in Erazil,
for an important policy instrument for agricultural
developuent is the extension of credit at highly subsidized
real rates of interest. Given the cdemand elasticity
obtained, these policies probably have regative enployment

’

effects. ’

The land varisble is a consistently strorng variable in the demand cquation,

The evidence appears to be rather strong that an increase in land per farm

increases the demznd for labor by those farms.

A significant coefficient for education is found only in Region 4, Santa
Catarina znd Rio Grande do Sul. The elasticity in that region is fairly
large indiceating that cducation has a fairly large effect on the demand

for labeor.

The coefficient of the labor intcnsity variable (or preduct intensity
variable) indicates that an increase in labor intensity of the product mix
does increace the dewand for isbor. Moreover, the response is greater than
one in cvery case for wvhich satisfactory results were obtained, These

results suggest that a shift in the labor intensity of the product mix is
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one means of incressing employment and wage rate in agriculture.

5. The expected non-farm wage was one of the strcngest variables in the
supply of laber equation (family labor). The results soggest that an
increase in cxpected non—-farm income reduces the quantity of labor
supplied to agriculture. lowever, the elasticity tends to be less than
one, which indicates that the efrfect is not large. In 2ny case the results
suggest that increcasing the expected non—farm wzage can reduce employment
in agriculture, which, other things being equal, will assist in raising

the vage rate in agriculture.

6. The study of the structure of the labor market indicates that the forces
acting in the }abor market haye induced brazilian population to migrate
searching for new regions where salaries are higher. This fact induced
the present study to look clgse, into the internal migration flows in

the country.
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IV.POPULATION - INTERNAL MIGRATION
RURAL-URBAN CHANGES
Population,

With its 8.2 million square kilometers and its population,
measured in 1970, of about 95 million people, Brazil would not be a country
vith the most serious population problem. However, it needs to be concidered
that,while its average population density overestimates the man/area ratio
in the Brazilian Amazon, it does not show at all the problems faced by the
people living in places like Sao Paulo, one of the largest urban centers of

Latin America, or even the overall situation faced by people living in the

Brazilian Northeast. , -

In the 50's Brazilian popu.ation experienced its highest rate
of growth up to that point. The overall average was of about 2.5 percent per
vezr., In regional terms this rate of growth varied from a2 low of 1.93% in

the Eastern region up to a high of 3.717 in the Middle West.

Despite these growth rates, one observes that in the sixties
their were still higher. The overall rate of growth reached 2.97 a year as an
average. Around this average, the extrenes had thq sanie locatiens. The
Ecatern states had the lowest rate of population change, about 1.5 or 2.07 and
the M:iddle Vestern states the highest with a2 rate of populégion growth of

5.0 percent a ycar.

With such a pattern of population change, one would expect to
have some actions toward population growth orientation, or at least some

guides to population movements.
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The interregional population changes in Brazil can be seen as
a byproduct of other developmental policies. People move around, the birth
and death rates show differing figurec from year to year as consequences of
policies related to other problems, or at least to the developmént of

other resources.

Three of four exzmples can be offcred to i1llustrate this
affirmation. In building Belo Horizonte, one of the largest Brazilian urban
centers, Contagem, a satelite town in its neighbornood, was also planned to
be 1ts industrial area. In their development process both Belo Horizonte and
Contagem drew from the state's interiornlarge numbers of migrants. These two

towns and specially Contagem is.one of fastest growing centers in the country.

.

The building of belo Horizonte is also mentioned as a process

which was very influential on the neighboring agriculture, Schultz (41).

The second example of the same nature happened with Sao Faulo and Osasco.

The third and, in terms of the size of the migration flows,
the most important in the Brazilian population history is the migratory
movement that in the forties and fifties was initiated towards the state
of Parana. Thig was induced by the settlement of that state, a land

development proccss pulling in the migratory flous.

The flow 'into Parana ig still very lively. Parana is among

the states with the highest population geains from the migration process.

A more familizr example is the tremendous population pull



originated with the building of Brasilia. Here one can see, more than just
the construction of the city, the whole idea of land resources development
and the colonization of the country's Western lands. The development of the
Brazilian Midwest is widely known these days. In terms of its ﬁopulation

effects it can be seen as a trend towards redirecting the migratory flows.

The populaticn increase of that region draws a lot of people
from the Northeast and from the Southeast (mainly Minas Gerais, 2 state
close by). The major effects of these movements have been the releasing or
avoiding the intensification of the demographic pressure upon large cities

such as Rio de Janeiro and Sao Paulo.

The.move towards Fhe West is to bring about new concepts of
population nuclei and will make the colonization of the region a fact in the
near future. J

A distinct characteristic of the Parana Midwest exampies is
the fact that in these cases the flows were genérated by the opening up of
new agricultural opportunities, while in the first tuvo examples the pull

factors were basically in the industrial—-urban or at leas in the non—

agricultural sector.

Considering the overall situaticn, the rate of population
grouwth, despite the fact that it is high, does not seem to be a majof problem,
To compensate for the unevenness of its distribution one also notes the
relative population mobility which shows a considerable responsiveness to the

forces that act in the labor market.

In the age distribution one sees quite a concentration of



people 1in the low and inactive age groups, Table 7.

The age pyramid shows that male population of ages between 15

and 49 years add to a total of about 21,590,000

If one considers this group to be defined as the labor force,
it makes up about 23 percent of the total population. Allowing the definition

Table 7 - Age, Rural-Urban and Sex Composition of Brazilian Population

(population in 1,000's)

Ace Grou Total 4 of Urban 7 of Purzal Z of Total Total
g 3 Populat. Grour Populat. Age group Populat. Age group Male Female

0Oto 4 13,811 14.8 6,811 13.0 7,000 17.0 6,969 6,841

5to 9 13,460 14.4 6,959 13.3 6,500 15.8 6,799 6,659
10 €0 14 11,859 12,7 6,377 12.2 5,482 13.4 5,934 5,924
15 to 19 10,253 11.0 5,761 11.1 4,491 10.9 4,995 5,257
20 to 24 8,286 8.9 4,840 9.3 3,445 8.4 4,037 4,249
25 to 29 6,504 7.0 3,820 7.3 2,684 6.5 3,173 3,330
30 to 34 5,664 6.1 3,409 6.5 2,255 5.5 2,800 2,864
35 to 39 5,089 5.5 3,075 5.9 2,013 4,9 2,502 2,587
40 to 44 4,535 5.9 2,754 5.3 1,781 4.3 2,288 2,247
45 to 49 3,546 3.8 2,138 4.1 1,407 3.4 1,795 1,751
50 to 54 2,940 3.2 1,746 3.4 1,193 2.9 1,486 1,453
55 to 59 2,288 2.4 1,385 2.7 903 2.2 1,160 1,128
60 to 64 1,791 1.9 1,079 2.1 711 1,7 903 887
65 to 70 1,216 1.3 759 0.1 456 1.1 604 611
over 70 1,708 1.8 1.053 . 2.0 654 1.6 787 920
Ace ignore 184 C.2 110 . 0.2 73 0.2 93 91
Total 93,139 100 52,085 100 41,054 100 46,331 46,807

Source: Fundagao IBGE (16) page 2.

to cover also the males in the fifties, the labor force comes to about
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24,236,000 people, which represents around 26 percent of the total population.

From these figures one sees that about a fourth of the population

has to work for the whole population.

This clain overemphazises the non-working component of the
population since women, people beyond 60 and below 15 are part of the labor
force. Vemen represent about 207 of the Brazilian labor force, and people

below 15 and above sixty add up to about 7,57, Table 8.

Table 8 - Age Composition of the Labtor Force - 1960 and 1970 census

Participation in the Labor Force
Age Group
1960 1970
10 - 14 '1_-98 2?37
15 - 19 - 10.47 11,85
20 - 24 14.86 15,81
25 - 29 14.21 13.71
30 - 39 24,22 23,03
40 - 49 17.36 17.18
50 - 59 10.29 10.05
60 — 69 4.92 4 .49
1.66 1.30
Male 83.22 79.52
Sex
Fenale 16.78 20.48

Attention is called to the fact that the younger groups (up to
25) that make up the labor force hzave increased thelr participation. The
others have decreased. The younger components of the labor force are

increasing.



Considering the whole population, the combination of data in

Tables 7 and 8 shows that:

About 537 of the population (ages 15 through 60) hold 927 of
the labor force. The non-active corponents of the population weigh very

heavily in the population composition.

Other special characteristics of Brasilian population which
concerns the country's government is its educational structure, especially
that of the labor force. Considering especially the labor force components,

Table 9 chows its educational composition.

Table 9 - Educational Structure of the Labor Force.

Level of R Labor Force Compocition

Education 1960 1970
Illiterate 39.05 . 29.75
Elerientary 51.71 54.47
Jr. High School 5.16 8.03
Sr. High School 2.67 5.2¢4
College 1.40 2.51

Scurce - Langoni (24) page 86.

In 1970, éhput 307 of the labor force were illitercte. Over
half it (54%) had only élementary education. Only about 157 had education
beyond primary school. Comparisor of the 1960 figures with those of 1970
indicates that the changes have moved in the right directions,.although it

can be said that a lot of improvement is required yet. This 1is no doubt a




i 3%
i
i

-

serious problem faced by Brazilian government. A more specific picture cz: he

of fered by the differentiation of the rural and urban labor forces. Table 1.

Table 10 - Education Levels of the Rural and Urban Laber Forces ~ 1970 Censuses

Education Level | Rural Sector | Urban
Illiterate 53.34 13.99
Elementary School 45.58 60.41
Jr. High School 0.79 12.87
Senior High School 0.19 8.61
College 0.10 4,12

Source - Langoni (24) page 18.

The urban component of thé labor fcrce shows a better
educational situation, specially—when one is concerned with the percentage of
iliiterates.

Historically the rural pepulatior eof Brazil hac been moving tc
the urban sector. With the kind of education that the rural population zlways
had, those migrating to the urban sector were noﬁ prepared to be absorbed
by the industrial sector of the economy. As a consequence, the level of
unerployment ip the urban sector increased considerably, forcing the
absorption of part of the unemploved by the service sector, a process well
described by Schuh an Alves (37) page 50; relating tc the situaticn of the
fiftries, i

The importance of education in such a situaticn can hardly be
overemphasized. Especially for the rural sector, education programs would

prepare the out-nmigrating component of the population to enter the industrial
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market. Those who stay in the rural sector would make it simple for the

technological innovations which might be brought up to be adopted.

The recent emphasis on literacy programs and othgr kinds of
adult education shows the government sensitivity to this basic problem of
the Brazilian population. The health care and hygiene programs may be seen
as a way to increase the life expectancy of Brazilian population, thus

increasing the average age of the country's labor force.
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Internal Migration,

A very detailed descriptive study of the internal migration
process 1in Brazil, and its association with the country's growfh and development
has been made recently (18). The study covers the period of 1872-1970. Attention
here will be concentrated on the parts of that study which show the pattern of

convergence and divergence among states or groups of states, over the period

of 1940-1968.

The states are classified into two grcups. The upper—group
contains (group 2) states with high pe; capita income. They belong to the
Central West, Southeast and South regioms. The lower group (group 1) - the
low income group, includes the s;ates of the Northeast and the North. Zable 11
summnarizes part of the data for'tﬁe period 1940-1968. These numbers indicate

that:

a. In the decade 1940-50, there was a widening divergence in
income per capita among the states of Brazil, associated
with a strong divergent growth between low-income and

the high-income states.

b. The decade 1250-1960 and the period 1260-1968 showed a
slight convergence in income per :capita among states, and
also a marked convergent prowth between the high—income and

low-income groups of states.

These results suggest a migration pattern that deserves to be



37

Table 11 - Measure of the Difference Between the Income and Population Shares

for selected groupings 1940—19683/

1940 1950 1960 1968
Group of States Sum of absolute|Sum of a2bsoluteSum of absolute|Sum of absolute
differences differences differences differences

All States 55.72 57.80 50.98 49.18
Between upper and

lower states each 38.32 43 .58 36.52 35.90
treated as groups

Uppexr group 46.49 45.85 41.09 40.92
treated separately :

Lower group 20.67 17.19 16.88 16.20

treated separately

a/ First the difference between the sharc. of the state in total pcpulation and
total income is caiculated.-The sum of the differences, ignoring sigr,
weighted by each state's share of the total population is a measure of
relative income 1inequality per capita. See Graham, Douglas H. (18).

Source - Graham and Hollanda Filho, op. cit., p. 110, Table IV-1, Pcpulation

data are from demographic census with 1968 population data based on

interpolatiocn between 1960 and 1970 demographic censuses.
investigated. Table 12 is an adaptation of a table in the original study. It is
important to mention that it neither accounts for the migration within states

nor the cases in which a person moves from one state to azmother, but returns

to the original stzte before the beginning of the census intervievs.



The states are classified in two groups as before. The

cstimates indicate that:*

1. A sizable part of the native born population shifted
residence in the decades of 1950-1960 (5.7 million people
— 117 of 1950's population) and of 1960-70 (6.4 million
people 9,07 of 1960's population). In a relative sense, the
amount of the 1960-70 decade is slightly smaller than in the
previous decade, althovgh it still confirms the observation

that the Brazilian population is rather mobile.

4. The low-income group of states, in the 1960-70 decade,
continued to be a net exporter of populaticn, with the

exceptions of Para and Rio Grande do Norte:

3. In the high income group, Minas Gerais continued to lose its

population to other states at a very high rate. Rio Grande do

* Net internal migration for each state was calculated by the formula
M=Pt+n + RnPt where Pt+n is the Brazilian native born population living in the
state at the end of the intercensal period who where already born at the
beginning of the intercensal period. Pt is the Brazilian native born population
living in the state at the beginning of the intercensal period.éRn, the state
intercensal survival rate, for each period were calculated by dividing the
nunber of native born Brazilians in the country at the end of the intercensal
period who were living at the beginning of intercensal period by the nucber

of Brazilian Native born living in the country at the beginning of the period.

Tor more details see: Graham and Hollanda Filho, op. cit, p. $9-101.
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Sul also continued as a net exporter of population, and

at a somewhat higher rate than in the previous decade. The
inflow of population to Parana and Goias continued at a
high rate. The flow of migrants for Mato Gro;so and

Maranhao also continued to be large.

The data 21so show the large scale push into the frontier
areas of first Parana and later Goias, Mato Grosso and Para,
and a slowdown of the out-migration from the Northeast,
especially in the decade 1960-70. In the areas of the

Northeast, Goias, Mato Grosso and Para, the large scale

investments of the federal government, especially in the

last decade, are playing an important role in slowing down
the rate of migration ( in the case of the Northeast) and

directing the migretery movements to tural areas in regions

in the process of settlement (Mato Grosso, Goias and Para).



1940-1950; 1950-160; 1960-1970
1940-1950 _ 1950-1960 1960-1970

STATES Migration Z of 1940 Migration Z of 1950 ° Migration 7 of 15&C
n? of inhabitants population n? of inhabitants population n? of inhabitants populatior

5ROUP 1 - Acre ~6,344 -8.08 2,758 ~2.41 -3,637 -2.30

Amazonas ~23,862 -5.55 1,261 0.24 -17,983 ~2.40

Para - 31,255 +3.35 | 8,638 0.74 89,410 5.32

Maranhao 5,100 0.41 212,231 13.40 220,542 +8.85

Piaul -25,120 -3.07 157,655 -15.05 -18,858 ~1.49

Ceara 36,843 -1.76 330,739 ~12.27 -82,859 ~2.48

Rio Grande do Norte -16,037 -2.09 133,723 -13.82 -26,171 -2.26

Paraiba -81,174 -5,71 256,418 -14.97 204,418 -10.13

Pernambuco 14,322 -0.53 372,565 -10.97 -203,231 -4.91

Alagoas 98,070 -10.32 182,636 -16.71 -92,917 -7.31

Sergipe 40,163 -7.41 99,123 -15.38 -86,313 -11.62

Bahia 135,512 -3.47 506,165 -10.47 ~366,763 -6.12

‘nndgration +11, 444 +0.07 +222,130 +1,12 +115,581 +0. 46

Jut migration -502,358 . =3.16 ~2,041,782 ~10.32 -1,299,571 -5.21

mmigration and out migration 513,802 3.23 2,263,912 11.44 1,415,152 5.07

SROUP 2 - Minas Gerais 601,788 -8.96 593,386 -7.62 -1,273,746 ~-12.79

Espirito Santo 46,230 -5.94 44,612 4,66 -227,833 -16.00

iio de Janeiro 19,122 -1.06 195,842 8.53 201,315 5.92

Guanabara 345,352 22,60 372,816 15.68 372,181 11.25

Sao Paulo 362,270 5.70 712,706 7.80 993,428 7.66

Parana 342,263 29.28 912,855 43.58 790,169 158.39

Santa Catarina 4,089 0.36 63.441 ~-4,07 -49,237 -2.29

Rio Grande do Sul 13,515 0.42 162,532 -3.90 -339,909% -6.24

Goias 91,831 11.15 259,310 21.34 449,076 21.42

Mato Grosso 2,251 -0.55 131,859 23.59 268,517 27.38

mmigration +1,159,320 +4.84 +2,630,000 +8.18 +3,074,636 +5.68

lut mipracion -669,391 -2.80 -819,359 ~2.55 -1,890,725 -4.11

mniigration and out migration 1,828,711 7.64 3,449,359 10.73 4,965,411 10.78

RAZIL

mmipration +1,170,764 +2,94 +2,852,130 +5,51 +3,190,267 +4,, 49

ut mipration -1,171, 749 -2.94 -2,861,141 =5.51 -3,190,296 ~4, 49

mmigration and out migration 2,342,513 5.88 5,713,271 11.02 6,380,563 8.98
ource: Graham and Hollanda Filho (8) Table III-A-1, p. 98 — (The results fov the territories of Roraima, Amapd, Rondénia and -
Q

Fernando de Noronha were included with those of the states of Amazonas, Pari, Mato Grosso and Pernambuco respectively

in 1950, 1960 and 1970)

-
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An Econometric Approach to the Migration Problem.

With a somewhat different approach and using a different
combination of data, the present section examines the overall internal
wmigration in Brazil. Using data from the 1970 census a small econometric

exercise is performed.

A perusal of the literature related to migration leads to the
separation of three basic approaches to the problem of explaining why people
migrate. In a historical perspective one finds the "laws of migration"
proposed by Ravenstein (32, 33), when he characterizes the push and pull
factors which basically relate to the structure of the agricultural process

and the bright lights of towns, Tespectively.

Simon Kusnets (23) with his works on populaticn and economic
growth of the United States has led the so-called "Harvard School" approach,
Sahota (34). Here people's attitudes towards risk act as the argument of

selectivity that explains why some migrate and some do not.

The third approach is based on the neoclassical theory of
investment. It is supposed to have appeared with the works of Sjaastad (43)

and Schultz (40) and for this reason is associated with the 'Chicago School”.

Séhota, (34) in a study of migration, has neatly contrasted
these three approaches.- After Sahota's paper came out the migrgtion process,
with special emphasis on developing countries, was studied with a more
acaurate definition of the income variable. The expected income of the

migrant was supposed to be influenced by the income of the unemployed. The
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leading writer here is Michael Todaro (47, 43).

Looking at what could be considered the theoretical background

of the approaches, one would see that migration flows could be induced by

the following variables:

Income differentials
Distance

‘Education
Urbanization
Industrialization

Level of employment.

4

Fmpirical studies of the migraticn precess have z2lso tried tc

relate migration with cex and age of the migrants.

In the present section it is aimed to associate the migratory
flows within Brazilian regions with some of the above variables. An attempt
is made to indicate the ones with better chances of explaining the Brazilian

migratory movements.

For the purpose of our present workshop the overall migration
phenomenon is important to the extent to which it affects the agricultural
labor force. Within the overall migration process. one sHould.try to cast
some light on the rural-urban migration flows. This will be deglt with in

the next section.

The Migration Model and the Data.

A single equation mipration model is used. A power function,
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linear in logs, is estimated, with out-migration as the dependent variable.

Income levels - measured by the average income, of the rural

and urban sector in 1970.

Income changes ~ measured by per capita income growth in the

period of 1950-1968.

Income distribution measured by a Gini (the bigger the more

uneven) index averaged in the rural and urban sectors.

Education measured by the percentage of literates of age 5 or

more to the total population,

Urbanization — measured by’ the proportion of the population

living in cities of 5,000 inhabitants or mure.

Population density taken as the number of people per square

kilometer.
Out-migration, the dependent varizble, was measured as the

ratio of migrants to the total population in the region.

The data used come from several sources. Basically the majority
of the information comes from the 1970 census. The unit of observation is 2
region, For migration studies Brzzil has been divided into ten regions. From
ecach region we considerga;the out-migration to the other nine. There are,
then, 90 observations. In the exercises performed to fit the equation the same
explanatory variables were considered both at the origin region as well as at

the destination.

The levels of significance of the estimated coefficients and
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the explanztory power of the fitted equations consistently indicated that the
explanatory variables taken at the origin were the more important ones.

After a few runs the following estimate was selected, Table 13.

Table 13 - Interregional Migration - Brazil, 1970.

Variable Coefficient Student

Constant 11.740 ~

Income level at origin -3.552 7.599
Income level at destination 0.199 1.413
Income growth origin/destination - 0.200 3.027
Income dispersion at origin 30.93 13.641
Education at origin © 8.776 10.465
Urbanization at origin T -2.181 6.580
Density 2t crigin . 0,175 3.014

r? . 0.84

Data on migration are in Matta (26), on income levels, growth a2nd dispersion

in Langoni (25); all others from IBCE (16, 17).

Interpreting the migration phenomenon in Brazil from the

estimated equation lcads to the follewing inference:

Income levels and urbarization at the region of origin prevent
pcople:from moving out. Taking now the varizhles positively associated with
out-migration, it seems that income inequality and the education factor both
taken at the origin are the two most important. Income level at the
destination, demographic density at the origin and the ratio between income

growth at origin over the destination tend to 2ffect migration with equivalent.

A}
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intensities. Income growth at the destination according to the estimation
of the model, would tend to discourage out-migration. This is somewhat

unexpected. Usually one would reason that people migrate attracted by the

opportunities that they may expect to find at their destination. If this is
the case, the ratio of income growth at the origin over that at the destination
should be positively related to migration, but the obtained result does not
agree with such logic. To lend credibility to this finding, it should be
mentioned that this kind of relationship was consistently found in other

specifications of the model.

Attempting to explore the meaning of the estimates, it can be

’

salid that:

As the income level of people in their regions increases they

tend to migrate.

Income inequality at the origin induces people to migrate out.

Income growth at the origin favours migration. Income levels at the

destination also is positively associated with migration.

With the appearance of large cities in their own regions they
do not go to other regions; 1if they migrate, they stay in their regions,
moving to these. larger towns. Demographic density at the origin favours out-
migration. |

As more people get ecducated, out migration increases.
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The first thing to which one's attention is called concerning

the rural-urban population compositions in Brazil is the loss of important of

the rural sector. In 1950, the rural sector of the country held almost 2/3

of its population. The 1970 census shows the rural sector with a population

of slightly less than 457 of the total. In absolute numbers, the figures are

the following. Table 14.

Table 14 — Population changes in Brazil, 1950-1970 - Censuses.

Rates of change

1950 1970 Total per year
Rural Population 33.162 | 41.604 25,4 1,2
Urban Population 18.783 ° 52.904 181,7 9,0
Total 51.945 94.508 81,9 4,1

If one assumes the rate of growth for the total populatiorn to

be the same fo¥ both the rural and urban sectors, the following situation

would be eixpecteé for 1970 if no migration had taken place:

— rural population - 60.334

— urban population — 34.174

These two values, compared with the figures found in the 1970

census, show a migration flow from the rural to the urban sector eguivalent

to about eighteen million people.
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In fact, such an exercise gives a figure above the number
registered in the last census, which shows a number of rural-urban migrants
smaller than eight million people. The nmain reason for such a difference
lies in the fact that the ccnsus shows only the last move that people made.
It will be likely that in the span of twenty years some migrants change
places more than once. Another very important reason is the appearence of new
towns in places before considered to be rural areas. Finally it is only fair to

assume the same rate of growth to apply to the rural as well as to the urban

sector.

In terms of intra-regional migration, the exits from the rural

’

sector, net of the entries, show the following situation, Table 15.

The total shown -on Table 15 1s considerably swaller than ihe
number 6f rural-urban migrations in the country. The intra-regional movements

are just a portion of the total rural-urban flow of population.

It is important to consider the intra-regional movements of
people. The stepwise process, which has been shown to be the one adopted by
migrants from the rurzl to the urban sector (24, 26, 14 ), leaves an

important role to be played by intra-regional migration.

Above all, the first step of the migration process is the one
in which the effects of the movements are felt in the agricultural labor
force. This characteristic mazkes the intra-regional movements to be of special

interest to the present paper.

Considering these elements, an attempt was made to determine
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Table 15 — Rural-Urban Migration, the intra-regional movements, Brasil

1970 census.

Exits ?inus Percentage of
Region : States Rujg?“;;flor Ru?al populétion
I Amazonas, Para, Rondonia, Acre
Roraima...... craeeaans cecaaaae 46.957 2,4
II Maranhao, Piaul ........ ceacea 20.792 0,6
IIT Ceara, Rio Grande AO Norte, Pa
raiba, Pernambuco, Alagozs ... 446,437 5,5
v Sergipe, Bahla .s..cesescannnes . 17.252 1,6
\Y Minas Cer2is,Espirito Santo’.. £67.162 7,4
VI Rio de Janeiro, Guanabara .... 234.844 21,5
VII Sao Paulo ........ Cereitiaaan 651.759 18,6
VIII PATANA sseesnsosan et eaeereas 202.620 4,6
IX Santa Catarina, Rio Grande 4o
Sul i iiiieiiniaas eveerccencs 360.313 7,5
X Mato, Grosso, Goias,Distrito Fe
deral ... iivan cesieidanacas 61.392 2,3
TOERL v enmeeerenenens e 2.569.528 6,3

Source - Tabulagoes Especiais do Censo Demiografico de 1970 FIBGE/IBI.

the variables interfering with intra-regional migration. The information of
Table 15 was then associated with data concerning the following variables,

via simple regression equation:
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Transportation availability measured by:
- Total road available in the region
Total road available in the region as a percentage of the
total roads in the country
- Roads available in the region per square kilcmeter
Income levels measurcd by per capita incore in the rural sector
— Per capits income in the urban sector
~ Income distribution measured by
= Gini coefficient for the urban sector

- Gini coefficient for the rural sector
Of the equations fitted,” the following were selected:
M=- 0,241 + 0,631 x3 :
2

tb3 = 3.140 R = 0,55

M= -3,534 + 1,940 x,
2

tb, = 1,860 R™ = 0,30

4

M=- 7,143 + 3,113 x
Fi 2

5

tb5 = 3,773 R™ = 0,64
M =- 3,011 + 5,804 Xg
tb6‘= 3,156 R2 = 0,55
X, - roéd extension per scuare kilowmeter

X, ~ per capita income in the rural sector
Xe = per capita income in the urban sector
¥, — indome distribution — Gini index (the bigger the more

uneven) for the rural sector.

A}
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v

M - migration, exits from rural areas, net of entries.

Among all the misgivings about the use of single explanatory
variable models, the possibility of having an independent variable associated
with some other effects 1s an important one in the present situatién. When
models vith more explanatory variables were tried, X4 (road extension) lost
its apparent importance as a migration inducer.

The level of income at riral as well as at the urban sector were
positively associated with migration. From the urban sector viewpoint it is
natural that the higher the levels of income the more people will be
attracted to it. Concening the rural sector, one could reason that a certairn
income level 1s required before people ‘will migrate. The need to cover the

nigration cccsts could explain the positive ascociztion between rural income

level and rural—urban migration.

Income distribution was also positively associated with
migration. The way it is measured the larger its values the more uneven the
income is distributed. All that the estimated coefficient implies is that
people migrate gut as the rural income distribution worsens. This result is

consistent with the similar one noted before.

- An additional statistical exploraticn of the data was also
tried. The reduced number of degrees of frecdom would impose severe
limitations on the number of explanatory variables in the estimated cquations.
Due to thic variabtles combirning informaticn frem the crigin and from the

destination were proposed. The definition of the dependent variable, "Exits
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net of Entries' contains the same type of combinationm.

From the estimated models, the following was selected.

M= 0,500 + 2,571 =

54 - 5,500 x76

= Vo - 2:
Ley = 1,927 L6 3,719 R 0,70

Xey ~ urban/rural income ratio
X1 ~ urban/rural income distribution ratio.

Again, the present findings are consistent with the earlier
ones. The higher the ratio of urban to rural incomes the more people will

‘migrate.

K4

The effact ¢f the income distribution ratioc on migration 1s
negative. Taking one element oﬁ the ratio at the time, other things equal,
one can see that the more uncven the‘income distribution in the urban sector
(urban/rural ratio larger) the less people migrate. The more uneven the income
distribution in the rural zreas, the smaller the rztio and the smaller the
negative effect on migration. Pcople tend to migrate from places where the
income distribufrion is uneven. They migrate on the hope of having a more

equalitarian income distribucion.



V.FOOD-NUTRITION
THE PERFORMANCE OF THE AGRICULTURAL SECTOR

FUTURE PROSPECTS

Food Demand

With the rates of growth of income and population that Brazil
has been experiencing pressure fron the demand for food is to be expected
on the agricultural sector. With the poverty areas that the country exhibits

it is known that malnutrition prevails in many parts of the country.

In the present section, the paper considers the food situztion
in Brazil. Conclusions about the demand for food are drawn initially. Then the
nutrition problem is considered. The performance of the agricultural sector

is considered, vis—a—vis the situation of the demand for focd.

The paper ends with comments on the policies Brazilian

Government has been considering and implementaring related to these points.

Food Demand

Food demand in Brazil grew at the rate of 40 to 427 a year in
the fifties, Deﬁfin Netto (10). In the following decade this rate rose to
about 4,6% a vear. With the assumption of fixed product price ratios, fixed
distribution patterns and fixed censumers preferences and considering;

P to be. the rate of ponulation growth

N to be the inceme elasticity of the food demand

R to be the per capita income growth

The total growth in demand, D, could be defined as:



D =P + NR
Making the proportion of the rural population in the total
population, one could write:

D=hDr + (1 -~ h) Du

Dr

growth of demand of rural population

Du growth of demand of urban population

Using data from the 1960 and 1970 census for population,
Langoni's (24) data for income 2nd income elasticities from Vargas Foundation
studies one can see components of the growth of internal demand for food in

Brazil, Table 16.

Table 16 - Annual Rate of growth of food demand in Brazil, 1960-1970

o ::;__m__ﬁRural Sector | "~ Urban Secrtor Total
Region I | I I [

h P R | N Dr | (1-h) | P R N Du | Demand
N 0,55 2,1| -0,2| 0,44 2,0 | 0,45 | 5,3 | 2,2| 0.62| 6,7 4,1
NE 0,58 1,3 1,1| 0,44 1.8 0,42 | 4,6 | 1,9/ 0,62 5,8 3,5
SE 0,27 | -1,8) 2,4| 0,38/-0,9 | 0,73 | 5,1 | 4,4 0,56 7,6 5,3
MS 0,55 2,2| 0,5 0,36| 2,4 0,45 | 5,2 | 3,9 0,50 7,1 4,5
MO 0,52 ?.3,1 -0,2| 0,40( 3,0 | 0,48 | 9,0 | 2,2| 0,58]| 10,3 6,5
BRAZIL | 0,44 0,7 1,4} 0,4C) 1,3 0,56 | 5,2 ' 3,7 €,55) 7,2 4,5

Without meking any attempt to criticize the quality of the

information used, one could call attention to the following.

Total demand for food grew in the sixties at rates which from

region to region.



Income elasticities for food in
than in the rural sector. Another component of
expected from the migration of people {rom the
This is an indication that the rates shown are

demand growth rate.
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the urban arcas are higher
the growth of demand is to be
rural to the urban sector.

an underestimation of the

The breaking dowm of the growth of demand for food into the

population and the income components in seen on Table 17.

Table 17 - Population and Income components of

the growth in demand for food.

Region Population 7% Income 7
N 86 14
NE 78 22
SE 61 39
s ' 78 22
MW 91 9.
BRAZIL 70 30

One can see that the major component of the increase in the

demand for food ‘is the rate of population growth.

Iu a long run perspective, the rete of growth in demand is

expected to be influenced by both the population and the income components.

With the same procedure, and assuming a rate of growth of

pPer capita income of 7,5%7 a year, the same income elasticities and the same

population growth, one can get the following rates of growth of the demand

for the speccific food commnodities, Table 18.
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Table 18 - Annual rate of growth of domestic demand for six food

commodities, Brazil

55

Commodities REGIONS

N NE SE S MW BRAZIL
Rice 6.0 5.4 5.8 4.8 7.5 5.3
Potato 9.5 5.6 8.9 6.6 9.2 7.3
Bean 4.2 3.2 4.0 3.6 6.6 3.8
Wheat 10.7 11.0 10.5 5.9 9.7 7.2
Corn 5.4 4.5 1.6 3.4 5.5 3.0
Manioc 5.6 5.1 7.6 5.4 8.1 6.1

Departing from the rates of growth of Table 18 and considering
the quentities of the commodities consumed in 1970 (a centered mean oi the
years 69, 70 and 71), the quantities demanded of the commodities can be

projccted, zs in Table 19.

Table 19 - Projections of Quantities Demanded of six food commodities Brazil
1979% - 1000 tomns

Coumodities REGIONS

N NE SE S MU BRAZIL
Rice 189 1.616 5.578 1.352 825 5.560
Potato 40 222 1.4€7 593 55 2.377
Bean 49 796 1.202 425 212 2.684
Wheat 180 1.644 5.012 1.319" 166 8.321
Corn 603 4.646 4.L64 4.610 2.274 16.597
Manioc 1.977 14.724 6.863 9.492 3.113 36.169

* Proposed rate of income change =

07,572 a year.
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While the information in Table 19 is mostly self-evident, to
the fact that the South and Southeast regions would use over 2/3 of all the

gl¥ commodities considered.

The situation with cassava could become considerably different
from what 1s shown in Table 19 if the extraction of alcohol from cassava

becomes widespread should increase considerably.

Comparing projections of production with demand, we can

examined how the projections tend to match.

The Vargas Foundation has published recently a preliminary
version of a group of supply and demand projections of agricultursal goods
(158). Te project production a simple and straightforuard one—egquztioa model

was used, taking time as the one indepeandent variatle. This means, extrapolating

production patterns obsened over time.

The projections for the country as a whole are the ones in
Table 20.

Table 20 - Projections of production and demand of six food crops

Commodf;ies Quantity Produced Quantity Demanded
Rice 12.254 ' $.560
Potato 2.380 2.377
Bean 3.883 2.684
Corn 23.947 16.587
Manioc 50.144 36.169
Wheat n.a S.321
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If the trends prevzil major problems in meeting demand major

problems are not expccted. As far as the quantities are concerned production

will outrun domestic demand. A close look at this situation will be taken

later on.

A few remarks on the nutritional side demand are appropriate.

Nutritional Needs

Vargas Foundation in 1970 published a thorough study of the
nutritional situation of Brazilian families (14). The study used data from
a survey of 8.600 households. It is shown in the study that about 38 percent

of Brazil's population had daily diets with less than 2450 calories. Over
half of the country's urban populetiorn and over 2 third of its rural people

had a calorie intake of less than 2450. Over 7 percent of the urban population
and almost 6 percent of the rural population fell below the daily reference

standard of 55 grams of protein and AO.grams of fat.

The comments to be made in the present section come basically
from the Vargas Foundation study. Regional or local studies are available,
which were based on more recent surveys. They tend to confirm the results
of the Foundation's survey. For example, a stucy done at Montes Clarcs (45)
a county in the Minas Gerais in the Eastern region showed an average caloric
intake of 2.774. The Fourdation's study showed for the whole Eastern Region
2 caloric intake of 2.575. Between the two numbers the differenge is smaller

than 8% of the lower value.

Table 21 gives a more detailed picture of the situation with
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and almost 6 percent of the rural population fell below the daily reference

standard of 55 grams of protein and AO-grams of fat.

The comments to be made in the present section come basically
from the Vargas Foundation study. Regional or local studies are available,
which were based on more recent surveys. They tend to confirm the results
of the Founcdation's survey. For exampie, a stucy done at Monces Clarcs (45)
a county in the NinasﬁGerais in the Eastern region showed an average caloric
intake of 2.774. The Féurndation's siudy showed for the whele Eagtern Region
a caloric intalle of 2.575. Between the two numbers the differenge is smaller

than 8% of the lower value.

Table 21 gives a more detailed picture of the situation with
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the regional differences, and associates caloric intake with income
classification. The country's average caloric intake is 2565 with a high of
2771 in the South and a low of 2207 in the Northeast. The minimum required

of caloric intake i1s 2450 calories.

The protein intake situation is shown in Table 22. Béyond,thé
regional and rural urban differentiation the source of protein is 21s0
pointed out by V (Vegetal) A(Animal) and T (Total). Groups with a protein
intake of less than the recommended minimum of 55 grams are found only

at the lower income levels.

As a far protein consumption is concerned the country's
daily per capita average consumption is 77 grams. A regional low, found
in the East and the KNortheast, was of 75 grams daily. The high level was
83 grams, found in the South. bespite the favorable averages it is known

that considerable sections of the popuiation suffer protein shortage,

especially in the Northeast.

The average national consumption of fats Table 23 was 63
grams daily, per capita. The lowest cbnsumption was agaln in the
Northeast, with 41 grams. The lighest in the Scuth with 75 grams. Again-
the figures, examined by their average, seem to be satisfiactory. One should not
forget that in the groups below average one will find several groups of

people with shortage of fats in their diets.

Cereals furnish aboutr half the average daily caloric intake

per person in the country. Rice, beans and bread supply two thirds of the
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Table 22 _ Daily Per Capita Protein Intake, by Regilon, Sector, Source and Income Claqszﬁrasil, 1960 -EJ
Annual '
Family Jﬂ Northeast East South Brazil
Incoze Clan
Urban Rural Total Urban Rural Total Urban Rural Total Urban Rural Total
V A T v A T V) A T V A T v A T V A T v AT Vv A T v AT v AT vV A T Vv A T
I 25 11 36 34 17 51 32 15 47 22 10 32 27 8 35 24 9 33 28 937 49 16 65 38 12 50 25 1035 37 13 50 3 12 &6
I1 30 16 iﬁ 34 21 55 32 20 23 29 11 40 41 16 57 a5 14 ig 34 10 44 55 26 Bl 45 18 63 31 12 43 42 21 63 kY:) 17 55
I11 38 26 64 42 26 68 41 26 67 34 19 21 41 17 58 37 18 55 38 13 51 49 23 72 44 19 63 36 18 Ei 44 22 66 40 20 60
Iv: 44 37 81 34 24 5B 37 29 66 3B 24 62 53 18 71 46 21 67 38 16 éi 55 31 86 46 23 69 40 23 63 46 24 710 45 24 69
v 48 35 83 48 32 BO 48 233 Bl 40 27 67 44 23 67 42 26 68 43 23 66 55 43 98 49 32 81 43 28 71 49 32 81 46 30 76
VI 51 47 98 45 36 81 47 40 B7 46 38 B4 56 23 79 51 31 82 45 24 69 56 39 95 50 32 82 60 3595 52 33 85 50 34 B4
VI 61 53 114 62 51 113 62 52 114 .47 45 92 52 28 80 50 36 86 4B 36 B4 67 55 122 50 46 96 51 45 66 61 45 106 56 45 101
VIII 64 87 151 54 46 100 57 61 118 52 57 109 50 31 81 51 43 94 S1 43 94 70 56 126 52 49 101 54 58 112 58 44 102 56 51 107
IX 54 84 148 45 43 B8 51 57 108 59 77 136 87 40 127 72 57 129 47 57 104 B3 84 167 57 70 127 55 72 127 70 6O 130 64 66 130
Total 43 34 77 42 29 71 43 31 74 42 33 71551 22 73 45 28 73 45 27 72 57 38 95 51 32 B3 43 31 74 50 30 80 47 30 77

a] Adapted from ( 14 ).

| Income increases from I to IX, V = vegetal, A = animal, T = total,

09
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caloric intake from cereals (pag. 14 e 24). When cornemeal is added as the
fourth commodity one takes accunt of 77 percent of the cereal caloric intake

in the South, 88 percent in East and 92 percenrt in the Northeast.

Fats and oils category 1is the second most important calory

group.

Sugar cane is responsible for about 12 percent of the nation's
caloric intake and the meat commodity group ranged from 10 to 7 percent of

the the caloric intake.

Table 23 - Daily percapita fat intake.of Brazilian popuiation differentiated

1/

by Regions, Sector and Income class—

Annual Family Nordeste Leste Sul Brazil

Income v | R T v [ R | T|V|]R]|]T]| V]| =% T-
i

1 21 | 22 21| 28| 30|29 | 38| 41| 40 | 30 | 30 | 32
I1 25 | 28 21| 35| 47| 41 | 46 | 62 | 54 | 39 | 45 | 41
111 37 | 35 37| 48| 50|49 | 52 | 61 | 57 | 46 | 49 | 46
v 44 | 31 36| 52| 59|56 | 57 | 63 1 59 | 52| 57 | 51
\Y 47 | 48 49| 57| s4| 60 | 67 | 77 | 75 | 56 | 64 | 60
VI 62 | 43 49| 68| 69|69 | 72 | 78 | 75| 72 | 64 | 65
VII 71 | 70 71 78| 71| 74| 85 | 94 | 90 | 81 | 94 | 88
VIII 110 | 64 81| 94| 84|50 | 93 124 |168 | 96 | 91 | &%
1X 131 | 58 §2 | 107 | 107|102 |110 |140 133 |114 [112 |113
Total 46 38 41 63 65 67 71 76 75 63 60 63

1/ Adapted from Getulio Vargas Foundation (14).

In all three tables, the Northeast is the region with highest
nutritional deficits. In all the regions of the country the urban sector also

shows higher deficicncies.



The Performance of the Agricultural Sector — The Food Supply

Several studies have independently argued and shown that the
agricultural sector of Brazil has played its role quite satisfactorily:
Schuh (39) makes a general argument in favour of the primary sector of the
Brazilian economy. Pastore (30) has studied the price elasticity of the
supply of agricultural products. Mendonga Barros (28) has examined the
generation of foreign reserves from trade of agricultural products, Fishlow
(12) analysed the capital transfer from agriculture via the exchange
mechanism. In all these studies the cénclusions indicate that the agricultural

sector has performed reasonably well. .,

It has been also argued and it can be shown that the
pPerformance of the sector is ﬂog to be measured by increases of the land
productivity levels. Pastore et allii (31) have considered this particular
characteristic in a historical perspective. Theilr conclusion is that even
this characteristic was guided by rational actions which tended to use the

abundant factor first, land in this case.

A definition to promote yield increase, at the same time that
new land will be brought into the production process, has been made by
Brazilian government. Investments in research, technical and finmancizl
assistance are the me;ns to be used to prcmote the technological changes

that will raise the productivity levels in agriculture.

Even without considering any special actions to raise the
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productivity levels of the resources used in agriculture, the projections
transcribed in Table 20 were shown to outrun the domestic demand expansion.
That was the first evidence that as long as the solution of the Brazilian

food problem depends upon quantities produced the agricultural sector of

the economy will solve it.

For the specific purpose of the present paper an exercise was
performed of extrapolating both the land area and the land productivity
trend, to obtain estimates of production of the six commodities considered
earlier on a regional basis. The following situation was reached, Table 24.

Table 24 - Supply projections of six food commodities — Brazilian Regional

1000 tons, 1979 -
Commodity RECIORS I

N - NE SE S MW BRAZIL
Rice 156 1953 | 1843 2997 4218 11167
Potato - 41 590 719 2 1352
Beans 14 1108 436 1297 310 3165
Wheat - - 22 2579 7 2608
Corn 88 2396 5648 9200 1931 19263
Manioc 1980 14907 6297 11648 2529 37361

Comparing the values on Table 24 with those of Table 19 will

show the regional projected balances, Table 25.

For the country as a whole, potatoes and wheat are the two

commodities showing a projected deficit at the end of the present decade.



Table 25 - Balance of Supply and Demand Projections - Six food commodities

Brazil 19793/

Commodi ties Regional Balance (1000 t)

N NE SE S MW Brazil
Rice -33 337 -3735 1645 3397 1607
Potato -40 =181 - 877 126 -53 -1025
Bean -35 312 - 766 872 98 481
Wheat -180 1644 -4990 1260 159 -5713
Corn ~515 2250 1884 4590 ~343 2666
Cassava 3 183 -~ -566 2156 -584 1192

a/ Demand projections assumed an income growth at the rate of 7,5% per year.

The approach taken to construct Table 25, was simpie. As far as
the supply side is concerned, it was also very conservative. Specifically in the
case of wheat, the supply projection does not reflect the decision that has

been taken by Brazilian government to reach self-sufficiency as early as 1977.

In terms of the regional figures one can say that the outcomes
for the North are not unexpected. The country has decided to colonize the
region, but it will nct be within a five year period thet the outcome of
such a colonization process will be obtained. In this light, the deficit shown

for the North is not something to worry zbout.

The southeast is the other region with a consistent deficit for
all six commodities. That is a region in which techriological changes will

have to be installed if it does not want to import its food commodities. Cassava



and beans are the two commodities which may easily change the sign of the
balance. This region has been settled and almost all of its tillable lands
have been incorporated into the production process. Whatever is left is more
likely to be converted into pastureland. Finally, one finds the cerrado area,

which probably will not be "tamed" before the end of the present decade.

A closer look into the supply side can be taken from a
different approach. Separating the agricultural products into:
- industrial raw material
~ export goods
- food
- ones sees the_followiﬁg situation over the period of
1950-1968. Table 26. -

Table 26 — Average rates of growth in yield (kg/ha)

Time period Igitziiiilajaw Export goods b/ Food products c/
1940 - 1945 ~3,72 -0, 89 1,34
1945 - 1950 1,72 0,31 0,97
1950 - 1955 4,48 ~2,37 ~0,45
1955 — 1960 1,32 . 5,07 | 2,07
1960 - 1965 4,05 .3,33 1,32
1965 - 1968 | 0,44 8,94 1,08

Source - Mendonga de Barros (29) page 24.

g/ cotton, peanuts, sugar cane, tobbaco, soybeans, wheat

b/ cocoa, castor beans, agave, coffee

c/ rice, sweet potatoes, onions, beans, manioc, corn, bananas, oragens,

pineapples, coconut, tomatos, potatoes, grapes.

Al
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Concerning Table 26 attention is called to the two extreme
groups of commodities. The food group is the one with the smallest growth
in yields, the fastest growing yields are of the export crops. The rates
of growth would be even greater in this group if the table were to show

the six crop years after 1968. The soybean boom came in the seventies.

What Table 26 shows is the trend of the export goods that

had already started to grow in the early sixties.

Apart from the differences in the rates of growth it 1s to be

seen that all three groups of commodities show increasing yields.

-

With the new policies that government has decided to implement

for the agricultural sector, yields can be expected to increase morec rapidly.

Yield growth is- jut one component of the total producticn
changes. Total production growth can be decomposed in the following

components:

P P/A A/N N

AP _ A(R/A) | A@R/N) AN

This decomposition was proposed by Delfin Netto (16), later
by Pastore and Alves and Rizzieri (31) have alsc used it. Griliche; (20)
and Hayami and Ruttan (21) have called attention to the fact thgt it
allows idenfification of the source of production growth. Table 7 shows each

of the components in the case of Brazilian on zgricultural production, for the
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same period of 1940 to 1968.
Table 27 - Components of the rate of growth of agricultural production,

Brazil 1940-1968

1940 1945 1950 1955 1960 1965
Components to to to to to to

1945 1950 1955 1960 1965 1968

Increase in
P

Production per AA 0,58 0,48 0,18 .2,99 2,14 2,36
area (7Z) P/a
Increase 1n the
Land Man A A/N 0,59 1,46 0,80 0,46 2,48 0,79
Ratio (%) AN ’
Increase in the
Rural Labor AN 1,55 1,55 3,53 3,53 1,36 1,36
Force (7) N )
Production
Growth (2) AP 3,11 3,49 4,51 6,98 5,98 4,51
Rate P

Source — Pastore, Alves and Rizzieri {21)

Since 1955, yield increase has been an important component of
the growth in agricultural production, although not the most important one;
Increase jp the rural labor force has also played an important role in the
total growth of agricultural production.

Attempting to prognosticate one would say that in the years to
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come, increase in production per area will definitely play a major role. The
investments in production of new technology will guarantee better yields for
the land. The rural/urban migration process will decrease the rural labor

force and, as a consequence, increase the land/man ratio.

With the emphasis that the country is putting on research and
technical assistance, increases in productivity and in the total production

can be expected.

Historically the decisive agricultural policies of the country
have been adopted under critical pressures of the demand for food, mainly
impose by the large industrial centers: Sao Paulo and Rio de Janeiro;

Smith (44). The §ituation is not different these days. The pressures from
the large urban centers are considerable. Now there is more than just Sao

Paulo and Rio de Janeiro, but these two centers exert today a stronger pressure

than they ever did.

Brazil has started to develop a tradition as exporter of a
few agricultural foods. This new venture is another strong source of demand
pressure. The need for foreign currency and the problems of the balance
of payments both require largers surpluses to be exported. The dountry
has realized that with a strong agricultural sector it will be able to cope
with these pressures, and the decision has been made to make the sector
as strong as possible. Brazilians know these days that their country will

be of the size of its agriculture.
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Future Prospects - Towards a More Aggressive Apricultural Policy

The data examined in the last section contain just the initial
effects of the new policies for the agricultural sector. The changes in the
policies were quite important and will be considered in the present section.

It is regrettable that more recent data could not be used.

With a model based on import substitution industrialization,
low food prices, reduction of the utilization of capital in the agricultural
sector,, an implicit intensification of the use of the abundant factors land
and labor, the agricultural sector of Brazil would not be able to respond to
the intense demand pressures exerted on it since the mid sixties. The high
rates of growth regained by the economy and the clear option to fight for
external markets for agricultural products started to require increases of
the supply of agricultural products bgyond what could be obtained via the

expansion of the zgricultural frontier.

Brazilian government soon understood that the strategy of
the agricultural policy had to be changed. The new orientation should also
favour the incotporation of new lands, but at the same time technological
modernization would be necessary. The new directions of the agricultural
policies have now two objectives: expansion of the agricultural frontier

and increase in the productivities of land and labor.

It is interesting to notice that the food demand- crises
continue to play an important role ‘in the reformulation of the country's

agricultural policies.
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Some specific aspects of the new policy are discussed, at

this point. Before looking at them the major guidelines will be described:

The central objective is to promote production.

The increase in production in the needed scale cannot be

obtained only in function of the use of more land. It is
necessary to have a self-sustained increase in productivity.
The modernization of agriculture associated with improvements
of the labor and capital markets will bring about better
standards of living for the rural population without

having to depend upon too-deep reforms.

Productivity increases can be obtained through the use of

instruments such as-

- minimum prices

— rural credit

- research and technical assistance programs.

In regions where the land tenure structure would impede
modernization, a limited agrarian reform would be
established, with the central objectives of increasing

productivity.

A brief description of the instruments to be used is offered.

(1) The incorporation of the Amazon and of the cerrado area.

Two specific programs were defined here: The POLAMAZONIA and

the POLOCENTRO.

The programs seek to expand the agricultural frontier in the
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directions of the abundant fertile lands of the two regions. They intend

also to stimulate a migratory flow the Northeast to these two regions.

The mainn points of the agricultural side of the programs are:

For the POLAMAZONIA (5)

— Agricultural and livestock research

- Technical Assistance

— Regularization of the land tenure process and colonization
~ Marketing

— Natural renewable resources

- Fisheries

’

Other comporents of the progrem that are related to thc
agricultural sector are:

~ Construction of the transportation infrastructure
Construction of the electrical energy infrastructure
~ Development of the mining igdustry
- Health care programs
— Educational programs

About 295 million dollars have been allocated to the

POLAMAZONIA program, to be used from 1975 through 1978.

For the POLOCENTRO (6) the major lines of action are:
- Agricultural and livestock research to be promoted via
EMBRAPA'S units and the state research organization,

universities, and others organizations in the area.
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~ Promotion of agricultural extension.

Stimulus to forestation and reforestation with the help

of fiscal incentives.

— Road construction (estradas vicinais).

- Rural eletrification.

Implementation of a system to process, store and transport
the agricultural products.

Stimulate the regional production and marketing of lime
and other inputs.

— Regularization of the land process.

About 250 million dollars have been allocated to be used in the
POLOCENTRO in the 1975-1977 period. With other possible resources to oe
allocated to the region it is believed that szbout one billion additional

dollars may be added to the program's budget for the same period (6).

Similar regional programs havé been devised and are in the
process of implementation. Among these, mention is made of the Pantanal
Program of Mato Grosso, and the program for the geoeconomic region of
Brasilia. For the latter zbout US$ 185 million dollars have been zallocated
to be wused from 1975 through 1977.(7). The POLONORDESTE program will apply

850 million dollars inﬂthe period of 1975 through 1979.(8).

(2) Minimum Price Policy
The objectives of this policy are manifold. Traditionally it
has been used in other countries as a means to stabilizing farmers' product

prices and farmers' income. In the Brazilian case it would also have the
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objective of accelerating the growth of production.

. It would also induce increases in .the production of those
commodities with favourable markets at the same time that it discriminates

against those with unfavourable market situation.

. It also serves the purpose of channeling more production into
the markets. Subsistance crops have a substancial part that is consumed

within the producing unit.

. As a risk-reducing device, minimuw price policy should pave
the way to modernization of agriculture. It should also induce the expansion

of land utilization.

4

Considerable améunts of money have been put to support the
ninimum price program, Table 28. About 25 commodities are covered LY the
program. Among these, corn, cotton, soybean, rice, bean and groundnut are

a few of the most important.

Table 28 - Amounts of money put into the price support program US$ equivalent

Year US$ (1000)
1970 _ 91.897
1971 ' 98.754
1972 _ ‘ 174.535
1973 141.853
1974 423.958

(3) Agricultural Credit and Technical Assistance

The credit market, left alone, has tended to discriminate
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against the agricultural sector. If for nothing else the industrialization
mood would lead to such discrimination. Agricultural subsidized credit 1is
seen as a correction to such imperfection. It facilitates the better use of
land and agricultural labor, contributing to the use of more-land, a basic
objective of the whole set of policies. As the same time, credit subsidies
lover prices of modern inputs making their use more atractive to farmers.
Once the farmers have learned to use them they continue to do it even if the
subsidy is cut off, Smith (44) has found evidence of this effect in Brazil
with fertilizers. In this case another objective of the credit program is to

facilitate the modernization of the agriculture.

Three factors were mentioned by Smith that would influence the
success of the cfedit policy:

~ The demand eiaéticity of the subsidized input.
The excess of the social marginal productivity over the social
cost
The size of the demand shift caused by the knowledge acquired

and the experience accumulated by the farmers.

In this way agricultural credit will facilitate the modernization

of agriculture.

Another ccmponent of the problem here is that a great majority
of farmers do not know of the modern inputs, or cannot use them correctly.

Here is where the technical assistance fits in.

The Brazilian experience has consisted of combining in a

single program the agricultural credit and the technical assistance. This
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experience has been working in Brazil since the late forties. Of the several
adaptations which it has gone through the one made in the name of the new
policy has been implemented since 1964. With the empheasis on production as
the main focus of the agricultural policy, the extension systém together
with the Central Bank decided to assist the big farmers, in an attempt to

obtain faster a2nd more sizeable responses.

This program has been responsible for the acceleration of the
utilization of fertilizers. From 1967 to 1972 the fertilizer applications in
the country went from 445.000 tons to 1.746.000 tons. About seventy per cent

of these fertilizers are imported.

’

Table 29 shows the amounts of money gone into the agricultural
credit programs after 1970. The figures are in Us dollars at the November
75 exchange rate.

Table 29 - Amounts of Agricultural Credit

Year Amount (US 1.000)
1970 2.140
p 1971 2.615
1972 3.332
1973 4.908
1974 . 7.824

Source - Banco Central (4).
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(4) Reformulation of the federal imstitution for agricultural
end livestock research
Historically, the agricultural research capacity of the
federal government has been rather deficient both quantitativély as well as
qualitatively. With the overall change in agricultural policy it has been

possible to make the reform that created EMBRAPA (The Brazilian Company

for Agricultural and Livestock Research). It is attached to the Ministry

of Agriculture and yet enjoys the flexibilities of private companies.

Basically the main characteristics of EMBRAPA can be

sumnarised as follows (46):

- Major decisions of resource allocation with a commodity

-

orientation.

Concentratioh of research resources in the problems related

to fewer products.

— Selection of the priority problems with the use of the systems
approach.

- Resource allocation oriented by well-defined programing
process.

- Aggressive human resource policy. Here one finds as least
three distinguished lines of action:
- Graduate training of the résearch staff leading toward

formal degrees (MS an PhD).

- One-the-job training programs for some researchers, but

basically for the supporting personnel.



~ An aggressive wage policy that has converted the research
job option in one of those which compete for the
researcher's talent in the job market.

Foreign technology transfer is adopted in tge EMBRAPA'S

model also. Three basic approaches are exercised here.

= The training of the researchers abroad

~ The importing of a few equipment items and other materials
which embody new technologies.

— The hiring of researchers in the international market.

The private sector acts as a source of problems to be

researched an also as demander and consumer of the research

-

.results.
— The agricultural research system works well articulated with
the National Systems for Science and Technology.

- The agricultural and livestock research system is well
connected with the agricultural extension institutions.
Administrative flexibility allows for searching for financial
resources in diferent directions. The management of the
financial resources of EMBRAFA can be made according to 1its

own priority definitions.

EMBRAPA was created in 1972. It has been in charge of the
agricultural research in Brazil since 1974. Table 30 gives an idea of the kind

of budgetary impact the organization has had on resources allocated to research.
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-

Table 30 ~ Federal resources allocated to Agricultural and Livestock

Research - Brazil

Year US$ (1000)
1970 10. 600
1971 \ 9.500
1972 ' 3. 800
1973 14.000
1974 2/ 26.470
1975 2/ 80.000
1976 2/ | 91.294

a/ EMBRAPA started to respond for the agricultural research in the country.

-

b/ Proposed budget.

(5) Export cor;idor

This program covers the majority of states inhthe center—south
region. It intends to:

a. build and equip harbours to lower the cost of.embarking

the agricultural goods.

b. build roads for the transporting of agricultural production.

c. build of silos z2nd other storége facilities.

d. provide and technical assistance to-sgimulate production

of specific commodities such as: corn, cotton, beef, wood

and cassava.

The center—-south region has been the main focus of the policies

due to its better conditions to compete in the international market.
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The money allocated to this program gets distributed among

others already mentioned.

On the consumer's side governmental policies related to the

agricultural products deal basically with the marketing process.

CIBRAZEM, the Brazilian Company for Grain Storage, and .COBAL,
the Brazilian Company for Food Supply, enter the marketing process to avoid
oscillation in the food quantities available to the population. The

agricultural producers also benefit from their activities.

SUNAB, the National Suberintendency of Food Supply, as an
over—all supervisor of commodity prices, also watches for the prices of

agriculturel products, both at the wholesale and retail levels.

The above-described are the benchmarks of the new agricultural

policy of Brazil. The authors refrain from a2ddirng to the list other items.

Promotion of production through enlarging the agricultural
frontier with increases in productivity is the main focus. It is
forseeable that considerable demand for labor should be created in the

rural sector. Capital is 2lso subsidized with neégative interest rates.

The policy centainly will not be distributionally neutral
on its benefits. Larger farmers will benefit from the majority of the
incentives. Meanwhile social security and other programs are being conceived

and implemented to favour the agricultural workers.
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