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SUMMARY:

During the decade of the sixties, mechanization of
agriculture in Southern Brazil proceeded at a rapid
pace, fueled by favorable government policies. This
paper examines the economic consequences of this

impact on productivity, employment and production
costs.
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Farm Mechanization - Productivity, Emplovment
and Cost - The Brazil Case*

by
Norman Rask and John Stitzlein*#%

The potential and desirability of farm mechanization as an agricultural
development technique is widely debated. Mechanization is often viewed as a
process for substituting scarce capital of unskilled labor, normally an abun-
dant resource in developing agriculture. Others argue that mechanization in-
creases labor use, reduces unit cost of production and increases agricultural
productivity. In the midst of this controversy, mechanization in Brazil is
proceeding at a rapid pace, especially in the South,

The purpose of this paper is to examine the principle arguments for and
against mechanization as a development strategy and test these assumptions
within the context of Brazilian agriculture. Three areas from Southern
Brazil are selected to depict the process of mechanization and its effect on
agricultural employment, productivity, and production cost. An attempt is
also made to interpret the effects of various policy instruments on inducing
mechanization.

Arguments For and Against Mechanization

There are basically two arguments against the mechanization of agricul-
ture in LDC's. First, some argue that social costs are too high in terms of
mechanization's use of scarce capital resources. Secondly, it is felt that

*An earlier version of this paper was presented at a seminar on the
“Influence of Agricultural Policy on Capital Formation", sponsored by EAPA/
SUPLAN of the Brazilian Ministry of Agriculture, Brasilia, Brazil, February
1972. The research results reported here are part of a larger study on
capital formation and technological change in LDC's carried out by the Depart~
ment of Agricultural Economics and Rural Sociology, The Ohio State University
and supported by the United States Agency for International Development.
Field work was conducted jointly with the Institutes for Economic Studies and
Research at the Federal Universities of Rio Grande do Sul and Santa Catarina
in Brazil. Dale Adams and Inderjit Singh commented on earlier drafts of this
paper. The usual disclaimers apply.

**Norman Rask is Professor, Department of Agricultural Economics and
Rural Sociology, The Ohioc State University. John N. Stitzlein is Area Agent
and Assistant Professor, Community Resource Development, Ohio Cooperative
Extension Service.
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1/ 2/ 3/
mechanization creates further agricultural unemployment. This latter
argument is often reinforced by citing recent experiences showing insufficient
employment opportunities in the industrial sector of developing countries and
continued rapid population growth in agriculture. As a result of this labor
surplus situation, many are calling for forms of agricultural technology that
are labor intensive.

Those who favor mechanization argue that employmenc and productivity in
agriculture are often enhanced by the introduction of mechanization. They
base their argument on the following points:

Production

Mechanization prompts increases in total production via hig?er yields
expanded agricultural area, and increased land use intensities.3: Optimum
ylelds, especially from the new high yielding crop varieties, are dependent
upon a package of inputs and practices being applied and performed in a precise
and timely fashion.3/ 6/ 1/ Proper seedbed prepartion, exact seed and fer-

1/ C. Eicher, et. al., Employment Generation in African Agriculture,
Research Report No. 9, Institute of International Agriculture, Michigan State
University, East Lansing, July, 1970, p. 20.

2/ G. L. Bose & E. H. Clark II, "Some Basic Considerations on Agricul-
tural Mechanization in West Pakistan", The Pakistan Development Review, Vol.
IX, Autumn, 1969, No. 3, p. 289.

3/ K. K. Barkar, "A Note on the Impact of Mechanization on Farm Labor",
Indian Agriculturist, Vol. X, No. 2, July, 1966, Calcutta, pp. 152-154,

4/ The yleld increases that were experienced in U.S. Agricultuce between
1920 and 1950 are claimed to have resulted equally from three major factors;
the use of better equipment, improved crop varieties, and chemicals. G. W.
Giles, "The First Step in Advancing Mechanization", Getting Agriculture Mov-
ing: Selected Readings, Vol. II, Agricultural Development Council, New York,
1966, p. 722.

5/ B. R. Bose and E. H. Clark II, op. cit., p. 274-275.

6/ R. Lawrence, "Some Economic Aspects of Farm Mechanization in Pakistan",
Mimeo, United Nations, New York, August, 1970, pp. 15-17.

-1/ 8. 8. Johl, "Mechanization, Labor-Use and Productivity in Indian Agri-
culture”, Economics and ‘Sociology Occasional Paper No. 23, Department of
Agricultural Economics and Rural Sociology, The Ohio State University, 1971,
pp. 10-12,



tilizer placement, and uniform distribution of protective chemicals are in-
cluded among these. With the aid of mechanization, selected production tasks
are performed more timely: seasonal labor bottlenecks are broken, additional
land is brought into production, and land is used more intensively.8.

Mechanization also results in reduced dependence on draft animals, and
thus. lessens the risk of non-performance if unseasonal we:cther occurs dur-
ing the critical seeding and harvest periods. Tractors, unlike draft anaimals,
can be used far in excess of eight or nine hours per day. In addition, draft
animals consume forage requiring land which could be used to expand crop and
livestotk enterprises and provide more food for the population.

Labor Employment

Proponents of mechanization also argue that when used selectively, it
leads to increases in employment. When mechanization makes possible a larger
total product (as argued above) the substitution effect (mechanization for
labor) is 70!& than offset by the positive employment effects of the expanded
product. 9/ 10/ 11/ .

While labor is generally considered to be an abundant resource and may
g0 unemployed or  underemployed throughout much of the year in the primary
sectors of less developed countries, it may also be ,a limiting factor (scarce)
during the short planting and harvesting periods.l& By reducing the amount
of labor required per unit of production at these critical times (removing the
peaks from the labor input achedule) production can be increased and fuller

8/ J. W. Berth, "Pre-Conditions for Agricultural Mechanization", The In~-
fluence of Mechanization of Agriculture Upon the Social and Economic Progress

of the Developing Countries, proceedings of the Royal Commonwealth Society
AgriculturaI Conference, London, July 5, 1965 p. 22.

9/ G, Myrdal, Asian Drama; An Inquiry into the Poverty of
Nations, Pantheon, New York, 1968, pp. 1294-1299; and G. Myrdal, "Toward Sur-
vival", War on Hunger, November, 1970, AID, Washington, pp. 1 and 17.

;gj J. W. Mellor, The Economics of Agricultural Development, Cornell Uni~
versity Press, Ithaca, New York, 1966, p. 288, '

11/ T. Bergmann, "Problems of Mechanization in Indian Agriculture"”, Indian
1 of 1 1 Rconomica, Vol. 8, No. 4, Octoher/December, 1963,

Jo Rane s
Bowhay, pps £2=23,

12/ Russel Youmans and G. Edward Schuh, "An Empirical Study of the Agricul-
tural Labor Market in a Developing Country, Brazil', American Journal of Agri-
cultural Economics, 50: 943-961, November, 1968. : '
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utiliz7tion can be made of the available labor during the non-critical peri-
ods.13

in addition to the potential positive effects of mechanization on labor
within the agricultural sector, it will have a positivelz?fluence on employ-
ment opportunities in the other sectors of the economy.=}/ Additional employ-
ment opportunities will be created by the production, marketing, and servicing
of tractors and farm machinery and increased use of other factors that accom-

pany the expanded production.
Produztion Gosts

The economic efficiency realized by expanding production through mechani-
zation leads to lower production costs per unit of output.lé/ 16/ 17/ Savings
are the product of efficiency and are a requisite for capital formation and
economic development.

Critics of agricultural mechanization, while generaily disagreeing with
some or all of the above arguments (and nearly always with the second), main-

" tain that the costs in terms of employment, capital, g?rfgyn exchange, and
income disparity are much greater than the benefits.18/ 13

13/ s. s. Johl, op. cit., pp. 6-8.
14/ s. S. Johl, op. cit., p. 23.
15/ R. Lawrence, op. cit., pp. 12-13.

16/ M. J. Purvis, A Study of the Economics of Tractor Use in Oyo Divi-

sion of the Western State, CSNRD-17, Michigan State University, East Lansing,
September 1968, p. 36.

17/ R. M, Lidman, "The Tractor Factor: Agricultural Mechanization in
Peru", Public and International Affairs, No. 1, 1968, Princeton University,
PP, 21, 23, 25.

18/ K. D. Frederick, "Agricultural Development in the Brazilian North-
eagt: Technological Alternatives & Proballe Development Patterns", draft,
January 1970, Celifornia Institute of Technology, pp. III-42, 48.

19/ B. Singh, "Economics of Tractor Cultivation - A Case Study", Indian

Journal of Agricultural Economics, Vol. XXIII, No. 1, January/March, 1968,
Bombay, p. 86.
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The Farm Situations Studied

This paper reports on farm mechanization in three different regions of
Southern Brazil. Each region represents a specific physical and economic en-
vironment into which mechenization has been introduced. Consequently, differ-
ing paths of accomodation emerge as the individual farming situations adjust
to the change. Within each region, sub-samples of mechanized (farms that owned
tractors) and non-mechanized farms were selected on a stratified random basis.
Some farms rent the use of machinery services while not owning tractors and
others have varying intensities of mechanized production. Each sub-sample
therefore, 18 further sub-divided on the basis of machine287st per hectare to
account for varying levels of intensity of mechanization.=~

The three farm situétions, one from each region, are:

(1) a change in farm size where mechanization has been accompanied
by size increases in family farms,

(2) a change in farm enterprise, as tracts of grazing land are brought
into mechanized crop production, and

(3) a situation where little or no change occurs in either farm enter-
prise or size. Separate data sets are utilized for the analysis of
each situation. The data are part of a more general field investi-
gation of capital formation at the farm level in Southern Brazil.
Field work was conducted early in 1970,

Situation I - Farm Size Change

The sample farms representing Situation I were from the municipios of
Nao Me Tcque and Carazinho, in the planalto media region of the state of
Rio Grande do Sul. Mechanization in this area has been closely associated
with land acquisitions. In this context mechanization proceeded at three
levels, (1) renting of machinery for critical tasks, (2) ownership of key
items of machinery, and (3) ownership and use plus renting of services to other
farmers. Typically in this region, small farmers will begin by renting some
services, Later through land rental or incremental purchases of land they
will enlarge the size of operation enough to justify ownership of equipment.

The sample farms in Situation I are classified into five groups based on
intensity of use of mechanization, from low to medium levels of machinery cost
with no tractor to successively higher costs with tractor ownership (Table 1).

Size of farm operation reflects the land acquisition pattern that accom-
panies mechanization. For example, the farms without tractors (non-mechanized)

20/ The variable, machine cost represents a composite accounting of both
fixed and variable costs associated with machinery use. It consists of depre-
ciation, equaling 12.5 percent of machinery investment, fuel, lubricants,
parts and repair expenses and machine rental payments less custom hire income.



Table 1: Selected Parm Characteristics by Degree of Mechanization
Farm Situation I: Carazinho and Hao Me Toque, Rio Grande do Sul ~ 19(

% Saa text page 6 for derivation of this variable.

ok MCiiltivated land" 1s not expected to equal "crop areas” sinces ~ 1) the former vas
measured at the time of interview while the latter reprssents the year being studied,
2) double cropping is sometimes practiced and 3) artificial pssture is not includad

;n ths latter.

Farm j———2Rezxea_of Mechanization.by Maching Cont Por Hactare*
Characteristics —_CZ_L—LE}%Q& t:m T;.Ctor e: more | Up to Cr8s0 |‘kﬂ umr-——gﬁg-g 8100 Tcrsion
Number of observations 49 28 10 27 71
ZAND USE_(hectares)
Owned 32.3 25.9 56.1 113.2 55.8
Opsrated 30.6 28.3 1.4 156.6 92,2
Cultivated land 17,0 19.7 55.0 116.8 79.3
Land~use 1“““‘:’ 0-57 0.70 00'72 0.75 0087
Crop areast®
' wheat 3.4 9.5 29.6 89.4 70.1
-soybeans 8.6 9.8 33.9 80.0 59.9
others 8.0 9.7 15.4 3.4 3.9
+ LABOR (annual man-equi-
.-Yalenta pax faxmd
Paxmily . 2.43 2.68 3.01 3.07 2.52
Bixed 0.04 0.06 0.51 0.92 - 0.64
Total 2.47 2.74 3.52 " 3,99 3,16
Total/hactare operated 0.097 0,103 0.053 0,038 0.043
CARXIAL
Investment (Cr$)
1ivestock/hectars 115 1154 51 32 31
" equipment/hectare 42 64 295 334 596
total non-land .
investment/hectars 197 220 364 398 629
Expansas (Cr$)
Total operating/
hectare 55 151 156 183 287
Total output/hectare )
¢crd) 191 k)3 327 340 -AS8
Total output/man= :
equivalent (Cr$) 2,30 4,061 7,232 16,015 15,161
Wheat yield = kilo-
grams/hectara 898 1,123 1,110 1,106 1,134
Operating expense/
Olltpl.lt m 0029 0049 o.“ 0-54 o.
. Non=land investment/ .
output 1.03 0.71 1.11 1.17 1,
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average 30 hectares per farm, whereas the mechanized farms are over three
times larger. Further, the mechanized farm units are each composed of from 3
to over 5 individual land purchases plus rental agreements to arrive at the
present size of farm operationm.

The land is used principally for the production of wheat and soybeans
in a double cropping situation where winter wheat is followed by soybeans
planted immediately after wheat harvest.

Land use intensity (percent of land cultivated) increases significantly
with the degree of mechanization. A greater degree of double-cropping further
enhances the intensity of land use. The resulting levels of output steadily
increase with higher levels of mechanization. An increase of 2 1/2 times in
output/hectare is apparent between the lowest and most highly mechanized
groups.

Capital requirements increase as well. Non-land investments increasad
threefold, and operating expenses are more than five times greater on the
most heavily mechanized groups. These increased capital requirements are
accompanied by an almost tenfold increase in the use of agricultural credit.

Labor (utilization per hectare) is reduced about one-half on the mecha~
nized farms. This would indicate a potentially serious problem for employment
of agricultural labor, however, it appears this phenomenon is more closely
tied to farm size than to mechanization. This aspect is explored in more
detail in a later section.

The combination of higher yields per hectare and reduced labor use
combine to present substantial (over 6 times) increases in output per man.

In summary, Situation I results in greater land use through both bringing
more land under cultivation and double-cropping. Capital requirements in-
crease substantially and labor utilization per hectare apparently decreases.

Situation II - Enterprise Change

Farms representing Situation II are from the municipio of Sao Borja in
the missoes region of Rio Grande do Sul. Mechanization in this area, is
accompanied by a fundamental change in farm organization from extensive cattle
grazing on open range land to intensive crop farming. The mechanized crop
farming enterprise is quite similar to that employed in Situation I, how-
ever, less soybeans are produced brcause of uncertain rainfall patterns. Also,
many farms are too large to effectively crop the total farm area. Therefore,
combinations of crop and livestock enterprise often exist on the same farm.
Variations in intensity of land use, and levels of output and labor use thus
primarily reflect differences in farm size (Table 2).

In contrast to Situation I, there is less need for small farms to rent
machinery services. Consequently only one non-mechanized situation is pre-
sented. Renting of land, however, is an important component of the change to
mechanization in this area. Non-mechanized farms show a net decrease in land
operated while mechanized farms show positive size changes due to renting. On



Table 2: Selected Farm Characteristics by Degree of Mechanization
Situation II: Sao Borja, Rio Grande do Sul ~ 1969/70 .

- | ___Degree of Machanization bv Machine Cost Per Hectara*

Farm r
Characteristics Non-Tractor Ownsr p
Number of obsarvations 68 16 21 8
Owned 444.0 1401.0 354.5 82.5
Opexated 405.4 1908.9 551.6 346.5
Cultivated land 9.5 515.7 278.0 286.1
lLand-use intensity 0.04 0.30 0.54 0.84
Crop areas¥®
- vheat 3.7 312.9 251.8 254.0
gice 0.4 13.7 4.9 14.0
others 3.6 104.6 67.8 48.2

LABOR (annual man-equivalents
~her_farm)

Family 1.53 1.54 1.64 1.89
Hired 0.61 6.23 4.41 3.65
Total _ 2.14 7.77 6.05 5.56
Total/hectars 0.005 0.006 0.013 0,015
CARITAL
Investment (Cr$)
livestock/hectare 163 112 61 15
equipment/hectare 3 68 193 369
total non-land invest-
ment/hectare 181 207 326 428
Expences (Cr$)
. total operating/hectare 12 56 134 195
" Total output/hectave (Cr$) 46 128 260 - 409
Total output/men-equiva=
lent (Cr$) 7,507 33,953 24,085 31,740
Wheat yield - kilograms/
hectare 694 1,153 1,072 1,129
Operating expense/output 0.26 0.44 0.52 0.48
Non-land investment/output 3.93 1.62 1.25 1.05

* Ses text page 6 for derivation of this variable.

%k “cyltivated land" is mot expected to equal “crop areas” since: 1) the former vas
measured at the time of interview while the latter represents the year being studied,
2) double cropping is sometimes practiced and 3) artificial pasture is not included
in the latter.
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the smaller mechanized farms almost all of the land is rented, an indication
that some farm operators are getting started in agriculture by investing pec-
sonal resources in machinery while acquiring land through renting. The
relative changes in output, investment, operating expenses and credit use are
similar in direction but greater in magnitude than for the size change situa-
tion. One exception is level of investment. Changes here are ameliorated
somewhat by a decrease in cattle inventory which partly offsets increases in
machinery investments.

Labor employment per hectare increa:ses threefold on the heavily mecha-
nized farms. The size variable again appears to be affecting labor use.

Situation IIT - Mechanization with No Size or Enterprise Change

Farms representing Situation III in which mechanisation was not associ~
ated with either a size or enterprise change are from the municipio of Turvo
in the state of Santa Catarina. There are 45 and 37 observations in the non-
mechanized and mechanized groups respectively.

In this situation, the mechanized farms are somewhat larger. However,
neither renting nor incremental land purchases are part of the dynamics of
the introduction of mechanization. Rice is the predominant crop, produced
under irrigated conditions. Corn is secondary in importance. The non-
mechanized farms custom hire some critical farm operations.

As can be expected, there are no great differences between the performance
of mechanized and non-mechanized farms. At equivalent farm sizes, the mecha-
nized favms experience slightly greater land-use intensity, labor employment
and output. The principle differences occur in a substantial increase in non-
land investment and a modest increase in credit use on the mechanized farms
(Table 3).

Summarz

The concern with mechanization as a development strategy centers on the
question of productivity, labor exmployment, and production cost. Each of
these issues is summarized below, drawing on the reeults from the three sample
situations described above.

Productivity

Mechanization was clearly associated with significant increases in out-
put in all situations studied. This ranged from a modest increase in Situa~
tion III, to on almost tenfold increase where wechanization was associated
with an enterprise change (Situation II). Two elements in addition to enter-
prise change appear to be largely responsible for productivity increases.

They are, intensity of land use, and double-cropping. Mechanization, result-
ing in more timely completion of critical tasks, allowed more land on each
farm to be cropped and a greater percentage to be double-cropped. An increase
in complementary inputs and perhaps better land preparation and harvesting

techniques resulted in greater yields as well. The composite of these factors
resulted in the significant gains in productivity.



Table 3: Selected Farm Characteristics by Degree of Mechanization
Situation III: Turvo, Santa Catarina = 1969

Parm
Characteristics

Numbar of observations

Owmead
Operated
Cultivated land

Lid-use intensity

Crop arsasi®
eotm
vico
cthcu

LABOR (mul man~equi~

hnuy
Bired .
Total’’
'roullh-ouu opoutod

" Investmant (Cr$)
1ivestock/hectare
equipmant/hectare

total non-land
investmsot/hectare

i'-’:pcun (o 0))
. Total operating/
B ’hccur_. .

Total outpnt/hecnn
(cr$)

Total output/un-
equivalent (Cr$)
Rice yleld =~ kilo-
grams/hectare

Operating expense/
output

Nen~land investment/
gutput

- Pegree of Mechanization by Machine Cost Per Hectaxa®
IR A L T N TN [ St YT
20 17 S 22 18
38.7 22.9 126.9 65.9 29.8
38.5 24.0 112.9 62.4 31.0
15.8 13.7 35.4 29.8 20.6
0.44 0.68 0.35 0.51 0.70
3.8 509 6.8' 603 6.3
7.0 5.7 23.6 17.8 11.6
4.2 1.8 2.4 4.4 1.7
2.16 1.81 3.30 2.84 2.35
. 0,31 0.37 0,88 0.88 0.38
2.47 2.18 4,18 3.52 2.713

0.074 0.122 0.043 0.066 0.100
74,1 131.7 47.5 80.3 125.6
29,2 . 34.6 189.6 377.5 703.5
116 207 292 528 1,086
” 126 54 a0 . 213
201 ., 332 159 227 382

3,156 3,243 3,973 4,080 4,302

2,193 2,047 2,114 2,029 2,030
0.26 0.38 0.34 0.35 0.56
0.58 0.62 1.84 2.3 2.84

% Sea text page ¢ for dari'ntiou of this variable.

nuund at the time of :lnnrviev vhile the latter
2) doudle cropping is sometimes practiced and 3) arti

in the latter.

tql)

resents the year being studied,
icial pasture is not muud.d
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Labor Employment

As suggested earlier a principle argument against mechanization is that
it substitutes for labor. The preceeding analysis indicated that at incen-
sive levels of mechanization labor employment was increased, however, on the
average, non-mechanized farms used more labor per hectare. It was apparent
that labor employment differences were tied to farm size as well as level of
mechanization. To test this relationship the data were organized by farm
size and mechanization. The labor use-size relationship of both mechanized
and non-mechanized farms is presented in Figure 1.

In Situation I, non-mechanized farms employ slightly more labor per
hectare than mechanized farms at all size levels for which data were avail-
able. In the other two situations, however, labor employment was actually
greater on mechanized farms at each size level. Considerably greater amounts
of labor were utilized at smaller farm sizes by both mechanized and non-
mechanized farms in all three situations.

Does this mean that mechanization of agriculture is neutral or slightly
positive concerning employment affects? In the present analysis this is true,
however, several unique factors were operative in the farm situations studied.
These need to be understood when interpreting the results. First, prior to
mechanization, labor bottlenecks at key periods of the year were limiting
crop acreage and intensity of land use. Mechanization thus, not only relieved
these bottlenecks, but in so doing allowed a fuller use of the labor supply
throughout the year. Secondly, although labor usage is similar on equivalent
farm sizes, the dynamics of meck-nization especially in Situation I often
involve the combining of smaller units and thus may actually result in less
employment of labor in the area. While thrie employed after the change were
probably more fully utilized throughout the year, and total labor effectively
utilized may have increased, the fact still remains, that in some areas the
total number of people directly dependent on agriculture certainly declined.

A final impact on employment is that occurring in agriculturally related
industries that grow in response to the increased economic activity generated
by a mechanized agriculture. These are certainly positive, however, data is
not available to estimate the amount.

Production Costs

The effents of mechanization on production costs are quite clear. In
all cases mechanized farms incurred substantially greater investment in
operating expenses per unit of output. This cost item represents additional
cost for machine operation and a somewhat greater use of other variable
inputs. It is probable that with mechanization, farmers are operating closer
to the margin in the utilization of variable inputs (experiencing both greater.
yields and higher levels of input use). From society's point of view this
may Oor may not represent a wise use of resourcea, depending on the alternative
return to scarce capital.
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Cost per unit of output for investment expenses varies depending on the
situation studied. In Situation II investment increases in equipment are
partly offset by decreases in livestock inventories. This, accompanied by
substantial increases in output resulted in reduced costs per unit of output
for non-land investment on mechanized farms. '

In the other farm situations studied, investment costs per unit of out-
put increased with mechanization.

Other Considerations

Several additional factors should be considered when evaluating the
desirability of mechanization in Southern Brazil. Agricultural price and
credit policy have altered factor and product price relationships. For ex-
ample, concessionally priced credit for mechanization has undoubtedly lowered
its cost. Secondly, in so far as wheat farming is more prevalent on mechanized
farms (as is the case in Situations I and II) the high wheat support prices
further bias factor use toward mechanization. A theoretical interpretation
of the policy impact on mechanization is presented in the appendix.

Would mechanization have proceeded at such a rapid rate and would the
generally positive results noted in the analysis above have occurred without
these incentives? One can certainly conclude that this would not be the
case, however the degree to which the results would be changed can only be
determined by a different type of analysis; that which simulates the anticipated
farm and resource organization under different pricing conditions. Perhaps
a more relevant question is what will happen to the agricultural organization
and mechanization in particular as these favorable economic conditions are
gradually reduced toward equilibrium prices. Both of these situations are
topics of continuing research.
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Appendix

thvnechanization in Southern Brazil? - A Theoretical Interpretation

The preceding discussion has described the process of mechanization in
three situations in Southern Brazil and the resultant effects on employment,
production and production cost. A series of factors are responsible for this
extraordinary increase in mechanization. The purpose of this appendix is to
provide a theoretical illustration for understanding the economic forces that
have stimulated the introduction of mechanized agriculture in this area.

For purposes of discussion let us assume diminishing substitutability of
mechanization for labor as a source of power for a given level of aggregate
agricultural output. Varying combinations of labor and mechanization, there-
fore will provide for equal quantities of output. The optimum factor com-
bination is determined by the relative price of the two factors within avail-
able budget constraints. This relationship is depicted in Figure 2a where
line PP represents the budget constraint for the employment of power re-
sources (mechanization and labor) and its slope the relative prices of the
factors. Therefore, at equilibrium (point A), Mj units of mechanization and
L] units of labor are utilized in the production of 0; units of output for the
agricultural sector (Figure 2a and 2b).

Shifts in factor use may occur through three general changes, (1) a
change in the relative price of lubor or mechanization whica would alter the
price linc to say PlPl (substitution effect with new equilibrium at point B),
(2) a shift in the shape of the regional production function, (07 to 018, with
new equilibrium at C), or (3) an expansion in the budget constraint through
internal or external financing to allow greater utilization of the production
factors (new equilibrium points are then A;, B, or C1).

Expansion lines Ej, E2, and E3 represent paths of growth in output and
factor use that could be expected under the three conditions of budget expan-
sion (1) no change in production function or factor prices, (2) change in
factor prices, (3) change in shape of the production function.

Changes in factor prices may result from normal market forces or be
induced through subsidy or regulation. Changes in the production function for
a region may be the result of a composite of forces including product price
movemer.Z8, that result in changes in enterprise, land mix, or new technology.

It would appear that most of these factors have been operative in the
rapid increase in mechanized agriculture in Brazil. Enterprise changes to
wheat farming, high wheat prices, credit for mechanization and general credit
expansion are the most importan:. Little new technology has been developed.

We know from the previous snalysis that mechanization has increased
dramatically while labor employment on the average has remained more or less
constant. For purposes of illustration let us assume a slight increase in
labor employment. These changes are depicted in Figure 2b and M4 and L2
‘respectively. Tae question then, is what combins”‘on of forces have caused
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. Pigure 2a, Changes in output and faster use fur agrisultural sester with
subsidisation of wheat prics and meehanisatien and majer sredit

sxpansion,
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Pigere B, Yot effeits af pelistes depleted in figure 2,



this significant distortion in factor use.

Conventionally, two effects are considered, (1) an output or budget
effect that moves equilibrium to a new output level, (2) the substitution
effect which causes a shift in the proportion of factors used at the same
output level. Since we are considering an aggregate production function for
a region over time we add a third effect, namely changes in the gshape of the
regional production function; as a result of changes in product prices,
technology or enterprise mix.

The output effect from a major expansion of credit and from additional
internal funds generated through high wheat prices has undoubtedly allowed
farmers to move to a much higher output level. With a conventional linear
homogeneous production function this would increase labor employment as well
as mechanization. This hypothetical situation, given no change in factor
prices or the production function and adequate resources, would have been
represented by A; - with My and Ly quantities of factors utilized.

The substitution effects are hypothesized to be minimal in Southern
Brazil. Favorable credit policy, low interest rates and limited subsidization
of mechgnization have altered factor prices somewhat in favor of mechaniza-
tion.2k/ 1In Figure 2a and 2b, this effect would shift the expansion path to
E; with the new equilibrium at By and increase mechanization from My to Mj3.
However, since the actual change was to C; we must assume the major force
driving most of the increased budget to the employment of mechanization must
result from a fundamental change in the aggregate production function. This
is precisely what has happened. High wheat prices have altered enterprise
combinations from primary livestock and mixed farming to highly specialized
wheat farming. This has created marked distributional seasonal labor and
power requirements which are more efficiently met with mechanized equipment.
It is probable that seasonal labor shortage has reinforced the shift to
mechanization. Thus, in the uew production function brought about through
artificial product price subsidization, mechanization is more technically
feasible than labor methods.

The cumulative effect of all these forces is a tremendous increase in
the use of mechanization. We hypothesize that the substitution effect is
small and the output effect large, as a result, labor employment has not
suffered absolutely.

21/ Nesbit considers an additional factor here, that is, credit specifi-
cally tied to one factor can artifically increase its use and move production
to a higher output level but not maximum output from the given budget. In
Brazil, however, substantial expansion in the total credit supply and
simultaneous increases in internal funds from high wheat prices probably
severly erode the potential for this form of factor use distortion. See,

C. T. Nisbet, "A Model for Analyzing Some Effects of Discriminatory Credit
in Chile", Land Tenure Center Paper No. 34, University of Wisconsin, May,
1967.



AGENCY FOR INTERNATIONAL DEVELORMENT ‘ B FOR AID USE ONLY
WASHINGTON, D, C, 20823 . )

. BIBLIOGRAPHIC INPUT SHE‘ET

o ’ ‘A PRIMARY . # .
1. SUBJECT | Agriculture AE10-0000-G514
CLAssI- | B. sECONDARY '
FICATION Agricultural economics--Brazil

v 2, TITLE AND SUBTITLE .
Farm mechanization--productivity,employment,and cost: the Brazil case

3. AUTHORI(S)
Rask,Norman; Stitzlein,John

4. DOCUMENT DATE 5. NUMBER OF PAGES 6. ARC NUMBER

1973 4lpo Id ARC BR3380016 .R225
7. REFERENCE ORGANIZATION NAME AND ADDRESS

Ohio State

8. SUPPLEMENTARY NOTES (Sponsoring Organization, Publiahers, Availability)
(Presented at Annual meeting,Am.Soc.of Agr.Engineers,Lexington,Ky. Paper no.73-514)
(In English and Portuguese)

9. ABSTRACT

10, CONTROL NUMBER 11, PRICE OF DOCUMENT
PN-RAA- 353

12, DESCRIPTORS . , E 13, PROJECT NUMBER
Agricultural machinery ‘

Brazil . _ | ‘ ‘|14, conTRACT NUMBER
l'mp;l.oyment , S <t ... ]:CSD-2501 Res.
Production ' wodnso o, e e KB TYPE OF DOCUMENT

AID 500 (ue7d) . S
F R A A SR


http:meetng,Am.Soc.of

Y

s SERVICO PUBLICO FEDERAL

MECANLIZAGXO AGRICOLA NO SUL DO BRASIL - SEU
IMPACTO NO NIVEL EMPREGO, NA  PRODUTIVIDADE E

NO CUSTO DE PRODUGXO

Norman Rask
Q

Joht Stitzlein

SEMINARIO
A INFLURNCLA DA POLITICA AGHICOLA NA
FORMAGAO DE CAPITAL

20 de tev, -« 1 de marco de {972

Ministério da Apgricul tura
EAPA/SUPLAN
Projoelo de l"ut'mm;ﬁu de Capital
E.S5.A. Lulz de Queiroz, Ohio State Unlversity
Universidade Federal de Santa Catarina
Universidadoe Federal do Rio Grande do Sul

Unliversidade Federal de Vigcosa, USAID

Bras{tia

Embora assumindo a responsabllldade do patrocfnio deste

Semindario, o Ministérlo da Apgricultura nito so  obriga,

necessariamonte, a acoeltar ou recomondar os conceltos e

pontos de vista emitidos pelos autores dos  Lrabalhos,


http:INIFLIWPNC.LA

SERVICO PUBLICO FEDERAL

MECANTZAGAO AGRTCOLA NO SUL DO BRASIL - SHEU
TMPACTO NO NTVEL EMPREGO, NA PRODUTTVIDADE E
NO CUSTO DE PRODUGAO (x) .

NORMAN RASK e JOHN sTrrzLETN (XX)

T - INTRODUCXO

Fxiste um amplo debate sobre o potencial e a utilida
de da mecanizagdo agrfcola como uma técnica de desenvolvimanto
agricola. No mein dessa controvérsla, a mecanizagdo no Hrasil
estd prosseguindo n passos rapldamente, especialmente na reglfo
sul, A mecanlzagio é frequentemente encarada como um processo
para substituir mAo-do-obra ndo qualificada, normalmente um ro
cursn nbundante na agricultura em deasenvolvimento, pelo recurso
eacasso capltal, Outros alegam que a mecanizagAo aumenta o uso
da min-de-cobra, reduzindo o custo unitdrio da produgdo e aumen

tando a produtividade agrfcola,

A finallidade deste estudo é examinar os argumentos as
senclials pré o contrn a mocanizaghAo como_eatrntégta de desenvol
vimento o analisar essas pressuposicdes ne contaxto da agricul

tura hrastileira,

(X) 08 reasultados de pesqulsa reintados neate trabalho sao par
te de um estudo mals amplo sobre formagrRo de capltal a miy
dangas tecnoldglicas nna LDC mantidoa pela USATD, 0 troha
lha de campo fol empreendido em conjunto com os Tnatltuton
de [Batudos e Pesquisas Rconomicams das Unlversidades Fado
rals do Rio Grande do Sul o Santa Catarina, no Brasil.Dale
Adams e TnderJit Singh apresentaram comentdrios a rascy
nhoas anterlores deste estudo. As conclusoes apraesentadnns
nesta trabalho sdo da rosponsabllidade exclusiva dos auto
res,

(XX) Norman Rask e John N.Stltzlein sao respectivamente profaes
sores Asaociados o Pesqulsador Assoclado, Departamento de
conomia Agrfeola e Soclologla Rlural, Universidade Rstadu
al de Ohlo,
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Foram selecionadas trés dreas do Sul do Brasil para
descrever o praocemsso de mncanizagao o sou afelto no emprego, pro
dutividade o custo de produgdo agrfcolas, Também se fez umn ten
tativa de interpratar os efeitos dos vdrlos instrumentos de pg
1{tica na iIndugdo & mecanizagéo,

Il - ARGUMENTOS PRG I CONTRA A MECANIZAGAO

Basicamente, hd dols argummntos contera a mncanizagao,
O primeiro 6 o de que os custos socials sdo muito altos, em ter
mos de uso na mecanizagho de nacnsgos recurmsos financeitos o, o
segundo, 6 o de que a mecanlzagao aumenta o dememprego agrfcola,
(1, 2, 3). Este dltimo argumonto & Freqlentemente raforcado pe-
la oltag@o das recentes experidncing que demonstram oportunida
des insuficientes de emprego nom setores Industrinils dosa panflses
em desenvolvimento e o rdapido o contfnuo crescimento demngréﬁ£
co na agricultura, Como resultado dessa saltuachAo de excesmso de
mido-de-obra, muitos argumentam a favor de formas de tecnologia

agricola que intensifiquem o uso de mao-de-obra,

Aqueles que sAo favoraveis a mecanizagao argumentam
que, na agricultura, emprego e produtividade asdo freqlientemente
aumentados pela introdugdo da meoanizagdo, Kles baseiam mseus ar

gumentos nos meguintes pontoms

(1) ¢. Eicher, et.al., Employment Generation in African Agrioul
turs, Research Report No. 9, Tnstitute of Tnternational
Agriculture, Michlgan State Unlversity, kast Lansing, July,
1970, p. 20,

(2) G, L, Bome & E, H, Clark TI, "Some Baslc Considerations on
Agricultural Mechanization in West Pakistan, "The Pakistan
Development Review, Vol. TX, Autumn, 1969 ,No. 3,pp. 274-275,

(3) K. K. Darkar, "A Note on the Impact of Mechanization onFarm
Labor", Indian Agriculturist, Vol, X, No. 2, July, 1966,
Calecutta, pp. 152-5h,
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Produgao

A mecanizagio leva a atwentos na produgio global,atra
» ’ ~ 4
vés de malores rendimentos, expansno dan fArea agricola e us mais

intensivo da terra. (4).0s rendimentos Stimos, espertalmente ad
vindos de malor produtlvidade de novas variedades, dependem de
um conjunto do Insumos e praticas utilizndos de modo preclso e
oportuno. (%, 6, 7). A{ se incluem n preparagdo ndequada de 89
los para plantio, colocagito corrceta de sementes e fertilizantes
e distribuicino uniforme de produtos quimicos protetores, Com a
ajuda da mecanizagio, ns priticas culturals sdo executadas mais
oportunamentnt os estrammilamentos estaclionals de mao-de-okra
sfo evitados, mals terra passa a ser cultlvada, ¢ a terra é utl

tizada mais intensivamente, (R),

(#) 0s aumentos de rendimentos cxperimentados na agrlcul tura
dos Estiurdos Unidos entre 1920 o 1950, segundo se declara,
foram vesultantes, por lgunl, de traés fatores princlpaiss
uso de methor equipamento, variedades melhoradas e produtos
quimicos,

(5) B. R. Bose and B, Il, Clark 11, op,clt, p. 27h-275.

(¢) R. Lawrence, "Some Fconomic Aspects of Farm  Mechanizatlion
in Pakistan", Mimeo, linlted Nations, New York,August, 1970,
pp. 15-17.

(7) s. 8. Joht, "Mechanizntion, lahor-Use and Productivity in
Tndian Agriculture", Feonomics and Soclology Occaslonal
Paper No. 273, Department of Agricultural Fconomics and
Rural Soclology, The Ohio State Unilversity, 1971, pp.l10-12,

(8) J. W, Herth, "Pre-Conditions for Agricultural Mechanization",
The Tnflucence of Mechanization of Agriculture Upon the
Soclial and BEconomic DMrogress of the Developing Countries,
proceedingas of the Royal Commonwenlih Society Agricultural
Conference, London, July 5, 1965, p.22,
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A mecanizagao também resulta em menor dependéncia de
animais de tragao, e desse modo diminui o risco de falta do dg
senpenho se ocorrerem problemas climaticos durante os poerflodos
orfticos de plantio e colheita. Os tratores, no contrario dus
animais de tragav, podem ser utilizados multo mals de olto ou
nove horas por dia. Além disso, on animals de tragAo cunsomom
forragem, precisando de terra que podeyrla ser usadan para expast
dir culturas e criagles, e produzlr mais alimentos para a popy

laqa() .

Emprego _de mao-de-obra

Os que advogam a meoanizaqﬁu tumbém argumentam quo,

quando usada selotivamente, ela conduz »n aumontos o empregy.

Quando a mecanizagio torna possivel mulor produgio plobal  (con
forme se argumentou acima), o efelto dn  substltivicio  (mAo-de-
obra por mecanizacao) é mals do gyue compensado pelos efeltos pu

sltivos que o aumento da produgdu tem sohre o vmprepo.(Y, Ly, L1),

Embora a mao-de-nbra seja geralmanta conslderads  um
recurso abundante e possna {lcar mem aproveltamento ou  subapry
veitada durante a malor parte do ano noes sentores primarios dos
paisos menvs desenvolvidos, ela pode também sor um fator Limb
tante (escamso) durante ovs curtos perfodes de plantlo o colhefi

ta. (12) Pela redugdo da quantldade de mAo-de-olira necessarin

(9) G. Myrdal, Asian Dramaj An Ingulvy Into  the DPoverty ol
Natlona, Pantheon, New York, 190K, pp. Lol 903 amd G.
Myrdal, "Toward Survival", War on Hungoer, November, | 970,
AlD, Washington, pp, L and 17,

(10) J. W. Melloyr, The EBeconomica ol Apricultural Development,
Cornoell Univeraslty Prass, 1thaca, New York, 1966, p. ZHS,

(11) T. Bergmann, "Problems nf Mechanjzation in lndian  Agricul
ture!) Indian Journal of Agricultural Economlics, Vol d,
No. b, Octobar/bDecember, 19067, Bombay, pp. 22-23,

(12) Russel Youmans and G, Edward Schuh, "An Emplrical Study of
the Agricultural Lahor Matrket in a Developing Country,
Brazll} American Journnl of Agricul tural EBconomics, 103
943-961, November, 190H,
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por unidade de produgdo nessas épocas crfiticas a produgdo pode
ser aumentada e a mio-de-obra disponf{vel pode ser utilizada de
maneira mails completa durante os perfodos nio-criticos, (13).

Além dos efeltos potencliais positivos da mecanizagio
sobre mio-de-obra no setor agrfcola, haverd uma infiuénclia posi
tiva nas oportunidades de emprago nos outros setores da econg
mia. (14) Novas oportunidades de omprego sarno criadan pela
produgdo, comerclalizagao e utilizacho de tratores e de magquing
rla agr{cola e pelo meior uso de outros fatores que acompanham

a expansdo da produgio.

Custos da Produgéo

A aficidncin econdmica que pode se alcangar, expandin

do-se a produgao por melo da mecanlzagiio, leva a custos de pro-

dugiio_mals baixgs por unldade de produgio (15, 16, 17). As pou
pancas sio o produto da aficléncla e sfo requisitos para a fon

magao de capltal e o desanvolvimento economico,

0Oa que criticam a mecanlzacao agricola goralmente dig
cordam de alguns ou de todos o= argumentos aclma, (e nquase sem
pre do segundo), e afirmam que os custos, em termos de emprego,
capital, coméroio exterlor e disparldade de renda gao miito maioy

res que os benaffcios. (18, 19).

13) 8. S. Johl, op.cit., pp. 6-8.

14) s, 8. Johl, op.clit., p. 23.

1%) R, Lawrence, op.clt., pp. 6-8.

16) M. J. Purvis, A Study of the Economlics of 'tractor [lse n
Oyo Division of the Wes born State, CSNRD-17, Michigan State
Unlversity, fast ianalg, September 1968, p. 16,

(17) R. M. Lidman, "The Tractor Factort Agrlculturd\hhchmﬂzaﬁon
in Peru®, Public and TInternntional Affains, No. 1, 1968,
Princeton University, p. 20,

(18) K. D, Frederick, "Agricultural Development 1in the Brazilian
Northeastt: Technologlcal Alternatives & trobable Development

Patternas", draft, Jnnuarr 1970, Califdrnia fnatitute of
Technology, pp. L1T=-h2, UR,
(19) B, singh, "foonomics of Traotor Cultivation - a Case

Study", Indlan Journal of Agricultural tconomice, Vol XXTTT,
No., 1, January/March, 1968, Bombay, pp. 83-RH,
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TTt - AS SITUAGOES AGRTCOLAS ESTUDADAS

ftste estudo Informa sobre mecanizagao agrfcola em
trés diferontes regloos do Sul do Brasl), Cada reglio represen
ta um amblente Ffsico o econdmico espoe{fico no qual fol intrg
duzida a mecanizagdo, Conseqlientemente, difeventes Llinhas de
adaptagiio surgem a medida que sltuacoes das propriedades indivi
dunls se ajustim a mudanga. Em cada regiao, subamostras de pro
pricdades mecanizadas (propriedades que poasufam tratores) o
nao-mecanlzadas foram scloclonadas numa base eatratificada an
acnsn, Algumas propriedadesa alugam pervicos de maquinaria pois
nio possuem tratores, e outras tém nfvels varidveis de produgio
mecanizada. Cada sub-amnstra, portanto, ¢ alwla, suhdividida na
base do custo dos uso das mdquinas, por hrclapre para ref'letir

os dlversos nfvois de Lntensidade dn mecanizngio. (20)

Aa trés situagoers das propriedades uma dn cadn re

gifdn, sao ns sopguintes:

1) uma mudanga ne tamanho da propriedadr onde a mecanlzagoo fol

acompanhada de aumentos nos tamanhos das propriedades familia

ress 2) uma mudanga nas atlvidades das propriecdades, a medida

» ~ ’ ~
que areas de terra de pastagem sao utilizandas para a produgaa
mocanizada de culturas; e 1) uma sltungio na qual pouca ou

nenhuma mudauca ocorre, sela no tamanho da fazenda, se Ja nas

suas atlvidades, ConJuntos separados de dados sao utillzados pa
ra n andllse de cada situacio, ksses dados sio partes de uma
investligagio mnis generaliznda sobre formacgAo dec capltal a nfi
vel da propriedade agrfcola no Sul do Braslil, O trohalho de cam

po fol felto em princfplos de 1970,

(20) A virridve!l custo da mdqulina representn um composto que reo
flete os custos, tanto fixos, como varlavols, agssoclados
com o uso da maquinaria., Conslste de depreclagio (12,5% de
Investimento em maquinaria), combust{vel, lubrificantes,pe
¢as ¢ consertos, gastos com aluguel de miiquinas, menos re
coblmonto de aluguel de mdquinas.


http:goeriI1t7i.ll

BERVICO PUBLICO FEDERAL T -

Situagdo I - Mudanga no tamasnho da propriedade

As propriedades da amostra que representam n Situagao I
pertancem ans Municiplos de Nito-Mon-Toque o Cararinho, na regiao
Central do Planalto do Estuado do Rio Grande do Sul.A mecanlzagao ,
nessa drea, esteve intimamonte nssociada a uqulsicao de terras.Nes
se contoxto, a mecanizagiio se procossa em trds nfveist 1) aluguel
de maquinaria para tarefas crftican ospociticasy 2) posse das mgd
quinas mais importantesg 1) poune o usa das mdquinas, e alugiel
de seus servicos a ontros agricultores. Tipleamente nessa regildo,
os pequencs propristdvios comegni por alugar anlguns servigos.Mals
tarde, por melo do arrvendamento ou compras adiclonala do terra,
eles aumentam u vaculn de operacan atd o suficlente para Justifi

car a possae de eoqgulpamenta,

As propriodades da amoatra na Sltuscae | sdo classificg
das om clnco grupos, bascado na Intensidade do uro da mecanlzacao,
dosde nivein balxas e médiown dn custo de maquinarvia, alugade até,
sucessivamente, nfvels de cuntow mads altes, com posse de trator.

(Quadro 1).

A droa oxplorada da propriedade refliete o padrao de a
guisicao de terrn que ncompanhn s meeanlzagan. Por exemplo,as pro
priedudes sem tratores (ndo-mecanlzadas), tém uma drea médta de
70 hectares, enquanto propriedades mocanlzadan san mals da Lrés vo
zos malores. Aldm dlssao, ecade uma das propriodades mecanizadas 6
composta de trés a mals de clueo agqulslgoes individuals de terra,
aldm de caontratos de arrondamento, para chegar ao atusl tamanhao

de oxplotracho agricola,

A terra ¢ usndn princlipalmente para a produgio de trigo
o soja, numa situagio de dupin colholta em que o trige de lnverno

4 seguido por soja plantndn lmediatamento apés n colheita de tri
g0.

A intensidadn de uso da torra (percontugem de terra cul
tivada) aumenta significativamente com o grau de mecanlzagao, Unm
grau malor de colheltas duplas aumenta mals alnda a lntenaldade do

upo da terra. Os niveis de produgioc resultantes aumentam contlinug
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Quadro 1: Caracteristicas das propriedades selecionadas, por grav de mecanizacgaoc

Situagdo de Propriedade [: Carazinho e Nao-me-Toque, Rio Grande do Sul, 1 969

Caracteristicas
das

Ld "
Grau de mecanlzuagno por custo de mecenizagao
por hectare¥

Sem porse de trator

Com poese de trator

Propriedades AL §25 [825 ou mnis| Ate @50 | #50~8100 |8100 ou mals
N? de ohservagies ) 28 10 27 Wl
USO DA TERRA (ha)
Posauida 32,3 25,9 506, 1. 113,2 55,8
Explorada 30,06 28,3 TL b 156,6 92,2
Cultivada 17,0 19,7 55,0 116,8 79,3
Intensidade do uso da
terra 0,57 0,70 0,72 0,75 0,87
Areas de culturars
trigo 3,0 9,5 29,6 89,4 70,1
80 ja 8,6 9,8 13,9 80,0 59,9
outros H,0 9,7 b, h 3,0 3,9
MAO-DE-OBRA (equivalen
tes - homem anuals por
propriedade)
Familiar 2,43 2,068 3,01 3,07 2,52
Contratada 0,0h 0,06 0,51 0,92 0,60
Total 2,07 2,75 3,52 1,99 3,16
Total/hectare explo-
rado 0, 097 0,103 0,053 0,035 0,043
CAPLTAL
Investimento (8)
animais/hectare 115,00 114,00 51,00 32,00 11,00
equipamento/ha 42,00 6l , 00 295,00 334,00 596,00
Total de investimentos
nao fundlarlos por ha 197,00 220,00 Y60, DO 398,00 029,00
Despesas (6)
Total da despesa opera
cional/hectare 55, 00 151,00 1506, 00 183,00 287,00
- prODUCXO
Produgao tutal/ha (8) 191,00 L1, 00 127,00 340, 00 84,00
Produgao total/equiva
lente-homenm (8) 2.391L,00 h,061,00 |7.232,00 |16,01%,00 15.161,00
Produgio do trigoe / ha
(ker) B9H 1.123 1.110 1,106 1,134
CUSTO DA _PRODUCAD
Despesa operaclonal /
produgao total SB) 0,29 0,h9 0,48 0, 5 0, 59
Investlimentos nao fun
didrios/produgno  to-
tal (@) 1,03 0,71 1,11 1,17 1,30

% Yoja textu da pdAgina

para deflnigho desta varidvel.

#% Areas totals das oulturas podem néo lLgualar a drea de terra cultivada,em

vista das colheitas duplas,
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mante com nfveis mais altos de mecanizacio. Parcce haver um aumon
to de duas o mela vezes na produgino por hectare entre o grupo me

nos mecanizado ¢ o mals mecanizado.

Também as necessidade de capital aumentam, 0= fnvestl
mentos nao fundidrios aumontaram trés vezes, o us despesas opery
clonals sio mais de clnco vozes malores nos grupos mnls mecanlza
dos, kKssns crescontes necessldades de capltnl sao acompanhadns

por um aumento do quasc dez vezeos no uso de crddito agrficola,

A mao-de-obra (uti!izagno por hectare) ¢ reduzida om
vorca da metade nas propriedades mecantzadas, comparnda com as
propriedades nao mecanizadas., Tsso lndlearia um problemu poten

cialmente sério para o emprego da mio-de-obrn agrfcola; ontretan
ko, parece que este Fendmeno ostd mols intlmamente ligado wo Lamn
nho da fazendn do que & mecanizugio, Este aspeclo & abordado  com

mnls detalhes ewm Lrecho posterior,

A combina¢ao de mnior producio por heetare ¢ uso reduzl
do de mav=de-obra contribul para que se aprescentom stthstancials

wmmentos (mals de sels vezes) na producio por homem,

Fm vesumo, a Sittuageno T resulta om malorv uso da  Lerra,
~
por meio nao sé de culbtlvir mals terra como de uplas colheltas
As neceossidades do capital aumentam substancialmente o a0 wtillza

cito div mio-de=obra, por hectare, aparentemente diminol .,

Stbtungino LI - Mudangi  de atividades

As propriedades que ropresentom a Situacio JT sao do Mu
nicfplo de Sao Porja, na Reglae das Missoos do Rio Grande do Sul.
Nossa drea, a mecunlzagao ¢ acompanhadn de ama mudanca rundamen
Lt e organizacao da proprledade, da producio extensiva de. pgado
em grandes pnstagens abertns para culburas Inbonstivas., 0 ompreepn
dimento .ngt‘Icnln de colholta meennizada é bastante semelhanto  wo
nlilizado na Situacao T, entretanto, a produgio de sojn ¢ menor,
e virtade dos padroes Llncertos de pluviosidade. Além dlsso, mud,
tas propriedades sao grandes demals para que sun drea total se jn
olleiontomente cultivada. Portanto, hd frequentes stituagoes tto

comhlnngoes do emproendimentos de agrlculbura ¢ pecudria nn mesma
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Quadro 21 Carncterf{sticas das propriedades selecionadas,por grau de mecanizaga
Situagﬁo 11:+ Sao BorJja, Rio Grande do Sul - 1969/70

Caracter{sticas
das

Grau de mecanizaguao por custo de maguina
por hectare

Sem poHsoe

Com poase da trator

Propriedades de trator{ Ata @ 50 ]850 - B100]#100 ou mal.
N? de observagOes 68 16 21 8
USO DA TERRA (ha)
Possufda Lhh,o 1.ho1,0 354, 5 82,5
Explorada hos,h 1.908,9 551,6 46,5
Cultivada 9,5 51%,7 274,0 286,1
Intensidade do uso da terra 0,04 0,30 0, 5h 0,84
Areas de cultura%*#
trigo 1,7 312,9 251,8 254,0
soja 0,4 13,7 hy,9 th,0
outros 1,6 10h,6 67,8 h8, 2
MXO-DE-OBRA (equivalentes - homem
anuais por proprledade)
Familiar 1,53 1,54 1,64 1,89
Contratadna 0,61 0,23 h,ohi 3,65
Total A, 14 7,19 6,05 5, 54
Total/hectare explorado 0, B 0, 006 0,013 0,015
fos
CAPITAL
Investimento (8)
animaia/hectare 163,00 112,00 6H1,00 15,00
equipamento/ha 7, 00 68, 00 193, 00 169, 00
Total de investlmentus nao ftun-
diarioa por ha - 181,00 207,00 326,00 28,00
Despasas (8)
Total da despasa oporaclonal/hec
tare 12,00 56, 00 134,00 194,00
PRODUGAD
Produgo total/ha (8) o, 00 128, 00 260,00 o9, 00
Producao total/equivalentes - hig
men (ﬂ) 7.407,00 |33.953,00 |24,085,00 |31.740,00
Produgao do trigo/ba (kg) 580 9706 1.197 1.0h2
CUSTO DA PRODUCZO
Despemsa operaclonal/produgdo to
tal (8) 0,26 0, 4h 0,52 0,48
investimentos nfio fundidrios /
producao total (es) 3,93 1,62 1,25 1,05

* Veja texto da pAgina

para definigAo desta variavel.

## Areas totais das culturas podem ndo lgualar a dren de terra cultivada,en

vista das colheltas duplas.
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propriedade. Assim, as variagoes na intensidade do uso da terra e
o8 niveis de produgdoc e utilizacgao de mao-de-obra refletem princi
palmente as diferengas nos tamanhos das fazendas - (Quadro 2).

Em contraste com a Sibuagﬁo 1, as pequenas propriedades
tém menor necessidade de alugarem servigos de miquinas. Consequen
temente, apenas uma situacgao de nﬁo-mecanizagﬁo é apresentada. O
aluguel de terra, entretanto, é um componente importante na mudan
ge para a mecanizacgao nessa drea. As propriedades nao-mecanizadas
apresentam um decréscimo 1lfiquido de terra explorada, enquanto que
as propriedades mecanizadas apresentam mudancas positivas no tama
nho, em virtude do arrendamento. Nas menores propriedades mecanl
zadas, quase toda a terra é arrendada de outros, o que indica quo
alguns agricultores estao se iniciando na agricultura através do
investimento de recursos pessoais em maquinaria, enquaisto obtém
terra por melo de aluguel. As relativas mudangas em produgdo, in
vestimento, despesas operaclonais e uso de crédito sdo somelhan
tes no sentido, porém maiores em extensao do que as referentes A
situagao de mudanga de tamanho. Uma excegao 6 o nivel do investi
monto. A{, as mudangas melhoram um pouco, em virtude de uma dimi
nuigao no ntmero de animals que compensa parcialmentc os aumentos

dos investimentos em maquinaria.

0 emprego de mao-de-obra aumenta de 50% nas proprieda
des altamente mecanizadas. Outra vez a varidvel de tamanho parece

ostar afetando o uso da mao-de-obra.

Sltuagﬁo I11 - Mocanizugﬁo som_mudanca no tamanho ou nas ativida-

des
)

As propriedades que representam a Situacao III nas
quals a mecanizagdo nao estava associada a mudancas de tamanho o
nem a mudangas de atividades, sao do Municipio de Turvo, no Esta
do de Santa Catarina. Hd 37 e 45 observagoes, respectivamente,nos

grupos mecanlizado ¢ nao mecanizado.

Nesta sltuagiio, as fazendas mecanizadas sao em geral um
pouco maloros. Bntretanto, nem o arrendamento nem as compras do
torra adlclonal sdo partes da dindmica da introdugio da mecanilzn
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Qqadro 3t Caracterfasticas de fazenda selaooionnda por girau de meOﬂ"123950

Sltuagiio 11[ -~ Turvo, Santa Catarina - 19069

Caracter{mti Giray de macnnlzngzﬁﬁpnr cuatn de mncanlznqgo
pEloas por heclarek
dax Sem puaﬂﬂlhe traotor Com posme da trator
Propriedades Ate 025 (@25 oumainl ALS BHU 050 -~ BI00[HI00 ou mals
V¢ de obsmervagdes 20 J 17 5 22 18
180 DA TERRA (ha)
Possuflda 38,7 22,9 L26,9 6H5,q 29,48
Explorada 38,5 24,0 tt2,9 62,4 1,0
Cultivada : 15,8 13,7 35,0 29,4 20,6
intansldade do uso .da tog '
ra O, 0,68 0,35 0,51 0,70
Aroas de cultura*s
trigo 3,8 h5,9 by N 6,3 6,7
s80 ja Ty0 57T 23,06 17, R 1,6
outros h,2 1,84 2,0 h,h 1,7
AX0-DE-OBRA {equivalentes-
tomem anuals por proprieda
le)
Contratadn 0,31 U, 37 0, RR , HK 0,138
Total 2,47 2,18 h, 1K 3y N2 279
Total/hecture explorado 0,07h 0,122 0,0h7 0, 06H 0,100
JAPITAL
Lnvestimento ()
animals/hectnre Th, 10 131,70 7,50 Ho, 30 129,060
equi pamentio/ha 29,20 I, 60 L89, 00 7T, 50 703,50
Total de Investimontoa , v :
nao fundidrlios por ha 116,00 2007, 00 292,00 B2H, 00 1. 086,00
Despesas (3)
Total da despusn operaclo 4
nal/hectare 57,00 L1206, 00 Bl , 00 KO, 00 215,00
JRODUGRO , |
Produgio total/ha (8) 204,00 332,00 159,00 227,00 JH2, 00
Produgaoe total/equivalen
te - homam () 3.1506,00 |3,243,00 |3.9773,00 |h, 080,00 h, 302,00
Produgdo do trilgo/hn(kg)]2.193,00 [2.047,00 [2,.1108,00 {2,029,00 2.0%0,00
JUSTO DA PRODUCAD '
Despesa operaclonal/ prg
dugao total (8) 0,24 0, I8 0, 34 0, 1% 0, 56
Invostimentos nio tundlgd
rios/produgiao total (@) 0, 58 0,062 L, 84 2,33 2, 84

}

* VeJa texto da paginm pata definl¢ido desta varléavel,

## Aroas Ltotals do colheita podem nao lgualar a drea de terra cultivada,or

vista das colhoitas duplas.
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¢ao. 0 arroz-é a princlpal cultura, produzida sob condigoes de ir
rlgngio. O milho ¢ de importdncla sccunddria. As fazendas ndo - g
canlzadns costumam alugar servigos de mfquinas para operagoes a

grfcolns criticas.,

. tonforme é de esperar, nio hd grandes diferengas de dg

~
sempenho entre as propriedades mecanizadas e as nao-mecanlzadas .
B proprledades de btamanhos equivalentes, as propriedades mecandi
zadas experimentam Lntensidade ligeiramente malor no uso da terrn,
emprogo de mAo-de-nbra e produgao. As principais diferengas ocor
rem num subsbancint aumento de investimentos nno fundidrios, e num

modesto aumento de uso de crddito nas fazendas mecanlzadas(Qrndro

1).

TV - SUMARIO

A preocupagio com a mecanlzagfio como estratégla de de
senvolvimento centraliza~se na qneabﬁo de produtividade, emprego
de miho-de-obra e custo de produgdo. Cada wn desses Ltens estd re
aumldo abalxo, como bnse nos resultados das trés situagoes descrl

tas aclma,
Produtividade

A mecanlzagio esteve claramente assoclada a slgnificati
vos aumentos de produgho, em todas as situagoes estudadas. Taso
varlou de um modesto aumento, na Situaqﬁn ILT, para um aumento
de quase dez vezes nos casos en que a o sanlzacao estava assocla
da & uma mudangn de atividade (Sltuagdo IT). Dols outros fatores
aldm da mudanca de atlividade, pareccem ser grandemente responsgd
vels pelos numentos uwa produtividade. Flesn aﬁos a Intensidade do
uro da torra e a dupla colhelta. A mocanlzagho, reaultando na cop
clusfno mals rdpida do tarefﬁn diffceis, permitin que mals terta,
om cnda propriedade, fosse cgltivada e que malor porcentagem pro
duzlsse dupla colheita. Um aumento de Insumos complomentares o
tnlvez melhor preparagio do solo o téocnicas de colheita tamhém re
.Hultaram om matores tendimentos. A comhinagio desses Tatores re

ﬂnltdn,nm aumontos algnificativos na produtividade.
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Emprego de mao-de-obra

Conf'orme sugerido anterlormeute, um dos argumentos prin
cipais contra a mecanizacido € o de que ela substitul a mao-de-
obra. A andlise precedente indicou que, a niveis intensivos de me
canizagao, o emprego de mao-de-obra aumentou. Entretanto, em mé
dia, as propriedades nao mecanizadas utllizaram mais mao-de-obra
por hectare. Tornou-~se evidente que as diferencas no empreg:. da
mao-de-obra eram ligadas ano tamenho da fazenda, bem como ao nfvel
de mecanizagio. A fim de testar essa relagdo, os dados foram orga
nizados por tamanho e por mecanizagao das propriedades. A relagdo
emprego de mao-de-obra e tamanho das fazendas, tanto mecanlizadas

como nao-mecanizadas, consta no Grdfico 1.

Na Situagdo I, as propriedades ndao-mecanlizadas empregam
um pouco mais mAo-de-obra por hectare do que as propriedades meca
nizadns, em todos os nfveis de tamanho, para as quals havia dados
disponiveis. Nas outras duas sltuagoes, ontretanto, o emprego de
mao-de-obra fol realmente maior nas fazendas mecanizadas a cada
nivel do tamanho. Na Situagiao IT, entretanto, o nivel de emprego
tanto nas propricdades mecanlzadas como nas ndo-mecanizadas é con
sideravolmento menor do que nas Situagoes T e¢ III. Além disso, na
Situaqﬁo 1T, as propriedades mecanizadas apresentaram maior aumen
to no emprego em comparagao com as propriedades nao-mecanizadas .
Estes resultados se devem pela situagao original do tipo de produ
gflo existente nesta drea. Produgdo extensiva de gado bovino exige
muito pouca quantidade de mao-de-obra, e, por isto, hd grandes a
créscimos no nivel de emprego quando essa atividade é mudada para
a produgio mecanizada de trigo. Como a transformacdo da pecudria
para o trlgo, nessa Situagao LI, nao fol completa em todas as pro
prledades, e existindo menos possibilidades de dupla colhelta na
meosma drea, o nivel absoluto de cmprego nas propriedades riecaniza
das é menor comparado com as propriedades mecanizadas das Situa
goes I e ITI., Foram utilizadas quantidades de mdo-de-obra conside
ruvulhonte malores om proprledades menores, nao sé nas proprieda
des mocanizadas como nas ndo-mecanizadas, em todas as trés situm

Go0s.,
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Sighifica ismo que a mecanizagiio da agricultura 6 ney
tra ou lligeiramente positiva com relagdo ao emprego de mao~de -
obra? Na presente andlise,lsso é verdado. Bntretanto, diversos fa
tores particulares influenclaram nas situagdes estudadas, Rles
precisam ser comproendidos quando se interpretam on resultados.BEm
primeiro lugar, antes da mecanizaqan. os pontos de estrangulamen
to dn mic-ide-obra em perfodos-chave do ano estavam Iiwmitando a
drea dedicada & cultura e a intensidade do uso da terra. A mecanl
zaqﬁo, pols, niao sé aliviou esses pontos de estrangulamento, mas,
nssim agindo, permitiu malor utilizacdo da ofurta de mao-~de-obra
durante o ano todo. Em segundo lugar, embora a utilizagdo da mio-
do-obra snja similar em propriedades de tamanho equivalente, a di
nimica da mecanizagao, especialmente na Situagdo IT, freqlientemen
to envolve a combinagao de unldades menores, o, assim, pode real
monte resultar om menor emprego de mao-de-obra na droa. Embora 8
que les empregados depois da mudanga sejam provavelmonte mais com
pletamonte utilizados durante o ano e o total de mao-de-obra efg

tivamente utillzada possa ter aumentado, permanece o fato de que
om nlgumas dreas o nimero topnl de pessons dilretamente dependen

tes da agricultura certamente diminuiu.

Um dmpacto final no emprego é 0o que ocortre nas indds
trins tigadas A agricultura, que se desenvolvem como resposta &
‘cresconto atividnde econdmica gerada por uma agricultura mecanizg
da. Espas mao certamente positivas, mas nao hd dados disponfveis

parn calcular a quantidade.

Cuslo de Producdo

Os ofeltos da mecanlzagio nos custos da producdo sio
amito claros. Bm todos os casos, an propriedades mocanizadan fizg
ram Lnvestimentos substancialmente maiores em despesas de custelo
por unidade de produgdo. Esse item de custo representa um custo
adlclonal de operacio de .mdquinas e um uso um tanto maior de ol
troa insumos varidveis. & provdvel que, com a mecanizacgio,o8 agri
cultoros estejam operando mais préximo da margem na utilizagao de
insumos varidvels (resultando em rendas maiores e também niveis
malores de usy de insumos)., Do ponto de vista da socledads, 1sto
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pode ou ndo representar um uso inteligente de rocursos, dopendep
do do retorno alternativo para o capital escasso,

0 custo unitdrio de produgao para despesas de investi
mento varia dependondo da situagdo estudada. Na Situagdo I, os au
mentos de investimonto em eoqulpamentos sdo parcianlmente compoﬁsg
dos pela diminuigio do rebanho (/40%). Imsso, juntamento com subs
tanciais aumentos de produgdo, resulta om custos roduzidos por u
nidade do produgdo parn investimentos nio fundidrios, em proprig

dades mecanizadasa.

Nas outras situaq;Ses de proprledades ostudadas, os cugy
tos de investimerito por unidade de produgao aumentaram com a neca .

nizacho.
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Vutras consldoruacoes ‘

Diversoa outros fntores deveriam ser considerndos na a
vl lngiio do proveito dn mecanizogio no Sul do Hrasil, As polftd
ras de prego o crddito agrfeaola alteraram as relagdos de pregos
enbre fator e produto, Por exemplo, a concessidao de crédito para
n mecanlzagao indubitave lmonte baixon seu custo. Em  segundo fu
pavy, na moedida em gue o cnllara de Lrlgo prevalece mails nas  pro
priedades mecanizndns (como é& o cnso nas Sttuagles 1 o 11) , os
nitos pregos mfnimos do trigo azem com que o uso do falor sae in

~
cline mnils alndn para n mecanlizacgao,

Soem esses lncentlvoa, a mncan!.zm;ﬁn teria progredido
om gran Lo rdpldo o teriam ocorrido os resultados geralmente o
sitivos, obacrvados na andllse aclmn? Pode-se  certamente cofy
clulr que nilo serjn o coso, Entretanto, até gue ponto os reanltin
daos tertam sido outros ad pode ser determinado por um Lipo dite
remnto do andlise, ou snjn, aquela que simulo n organizacio nnie
cipada de recursos e de atlvidadea dn propriedade agrfcoln aob
diferenteos condlgdes de pregos, Talvez um ponto mauis  importante

L4 . ~ N N
sejn o que ncontocord i ovganizacio agrfcola e & mecanlzagio e

~ " . ’
particualiar na medlda em que ragas condligoes economicas avora
vels farem gradativamente reduzidns para precgos de equiltfbria,

~ ~
Ambns ns siluagoes sio objeto de contfnua pesqulaa,

V - POR QUE MECAN1ZACAO NU SUL DO BRAS1L?

A argumentacio precedente descroven o proceaso de mecu

nizagiio em tras siinagies no Sul do Brasil e o8 efeltos resultlan

~ . ~ 4

Les no cmprego, nag produgino o na el'lelancla dos custos, lmn s8¢
. (4 » » .

rio de I'ntores ¢ responsaavel por essce extraordlinario Progresso

. D .

na mecanizagio. A CMinalldade desta secgio ¢ Cornecer uma ilustra

N
¢ho tedrica para a compreensio das forgas ocondmicas que esbimu

(4
taram o introdugiao da agricultura mecanizadn neasn aren,

Para {ins de argumentagio suponhamns uma  substitutibi
I lilade decrescente da mecanlzaciio om relag¢fio & mio=do=obra, como
Ffonte de forca para um determinado nfvel deo produgio agrfcola a
gregado,. Comblnagdoes virins de mio=de-obra o mocanizngao, portan

o ~
to, fornecerio tmmis quantidodes deo produgio., A combinaqao i
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doal dos falores é determinadn pelo prego relatlvo dos dols tutg
ros dentro das Iimitagtes do orcamento disponfvel, Eaun relagio é
daserita ne griaflco 2a, na qual a 1inha PP representa a timd tagdo
uvgmnentﬁria paru o emprego de recursos de forga (mecanlzacio o
mio~tle=obra), ¢ sun inclinagiio reprosente os precas relativos dos
futorea, Portanto, em equilfbrio {(ponto A), na unidades de mecani
zZAGAO M, e as unldades de mio=do~obra Ly a0 utllizadns no prody
gho de 0, unidudes de produgio para o setor agrfeota (grafricos/2a
e 2b),

ModLlflcag¢ies no uso do fntor podem ovorter atravéu e

trés mudangas gerals: 1) uma mudnten no praco relatlvo da wRo=dow

L
obria ou de mocanizagiio que altervaria o Hinhe do preco, Iato o, p

p" (efelto substlituigio com novo equitfbrio no ponto Ny 2) i
modificacao na forma da tuneio de producio regiona) (()' f ()In, )

com novo ponto de nq-lllfbr.l.u om C)p on 3} umn expansio nai Fimita
~ [ Ld B

¢ac orgamentarin, atravos de tlonnejamonto fntevng ou externo,gque
permita mafor ubtilizacao dos fatores de producio (os novoes pontons

de oquilfibrio sio, ontdo, Al’ “I otl (:' ).

As Linhas de expansio I'.l, B, « l".,3 reproesontam  mojos de
croscimonto em produgio ¢ uso de fntoves que sorlam de  saporar
aoh essas trés condigGes de expunsiio de orgamonto = 1) nenhumas my

o)

' -~ e .
danga na f'uncaov de produgao on noa pregos do fatory 2) moadsnco s

preqos do fatorg 3) mudonga nes Foewa da Pancao de produgio,

Mudangua nos pregos dos tatores podem vesaltoar  de for
gas normals de mercado, ou podem ser jnduzidas por melo de sul.nsi
diosa ou regulamentos, Mudancas nun fungio de produghno de ama re
gito podem sor decorrentes de um conjunto de torons, incluslve al
terngaes nos precos dos produtos gue reaunl tim o om mudancas de nti

vidades comblungdo de terras on nova tecnologin,

Apurentemonte, o malorin desses fatores InfCluly ne r'ép_i_
do cresclmoento da agriculturn mocavivado no Urastl, As  mudangas
de atividades para a coltura de trigo, os altos pregos do trigo,o
crddito para a mecanizagfio o n oxpansiio pgeral do erddlto  sfio  us

mals juportantes, Pouca tecnologin nova ol desenvolvida,

Sabemos, pela andlilse anterior, gque o mecanlzagho BunaL

Lou dramaticamento, enquanto o emprego do milo~de-obra, om mddla '
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continuou mals ou menos constante, Para fins do esclarecimento,su
ponhamos um ligeiro aumonto no omprego de miao-de~obra, Fssas mu

dangas sino indicadas no griafico 2b como M“ e L reapectivamente,

2’
A questiio, pols, drque combinacio de forgas causou essa slgnifica

tLiva distorgdo no uso do funtor?

‘onvenclonalmente, dois efeltos sAo conslderadosy 1) um
efelto de produgao ou do orgamento quo desloca o equlilfbrio para
um novo nfvel de produgiioy 2) o efeito de substituigdo, que causa

~
uma mudnnga na proporgao dos fatores usados no mesmo nfvel de pro
~ - ~ ~
dugno, Uma vez que estamos considorando nma fungao do produgao a
~ &
sregada parn mma regilio tncluindo o tempo como uma varidvel um
tercolro efelto é ndicionado ou seun, mudangas no forma dn fungio
de produgaoe reglonnl como resultado de mudangas nos preqos dosa

produtoes, nha Lecnologia ou na comblnagio de atividades.

0 efelto de produgido andvindo de malor expansio do erddl
Lo ¢ de Ffandos Internos adiclonals pgerados pelos altos pregos do
trigo, indubltovelmente permltin que os aprjceal toroea atingiassem
mm nfvel miito mais alto de produgiio. Com uma fungio deo  produgio
convenclonal, linear, humnp,r‘mon, lsso aumentorin o emprego te
mAo=de~obra, hem como o mecanlzagio, Esuan aflungdio Wipotética,sem
que acorresse mudanga nos progoa dos Fatores ou nn Ffungao de pro
dugiio n com recursos adoquados, terla sldo representmda  por I\I

aendo M;, 0 l,,‘ as quantidades de fatores utillzados,

A hipdiese & de que o efelto subatituledo fol minimo no
Sut do Brasil. A polftice ravordvel de crédito, balxsa taxns de
Jurosa o suhafldlos (1ml tados a macanizagdo alleraram um pouco o
‘pregos dos fatores om fuvor da mecanizagfo. (21) Nos gréflces 2n

o 2b, ease eofeito moveria a linha do oxpansiio panrn B oMo f1ovo

(AR 4
2

ponto do equitfbrio eom n' o numento de mecunlzagio de Mp parn M,’.

Entrotunto, wmn vez que n mudanga renl ocorreu pnras ()', dovomos
(21) Nesblt consldora aqul um ator adictonal, iato §, o erddito
eapoclfleamente ilgado o um fator pode aumontor artifleinlmente

seu uwso o levar a prodiogio a um nfvel mals alto, pordm nfio & pro
dugito mixima do orgamento dndo, No Brasli, entretanto, a expanafo
substancinl na ofertn total de erddito o aumentos slmlLAncos o
fundos Internos advindos dos allos progoes do Lrigo  provavelmentoe
desgns bam de modo severo o potenclal para estn Cormn de distorgiio

do nso do ffntor, Ver ¢,7T, Nosbit, "A Modol for Annlyzingo somo
FElffectsol Diseriminatory Credit in Chite" Land Tenure Conles,

Paper N® 90, indverstly of Wisconsin, Mny, 1967,
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supor que a principal forgas que impulsjonas a maior parte do autien
to no orgamento destlnado d mecanlzagfio deve resultar de uma mudan
¢a fundamental na fungdo de produgiln agregada. Fol lsaso preclsamen
te o que aconteceu., 08 altos progos do trige alteraram combinagnos
de atividades, de pecudria extensiva o de agricul turu mista para a
cultura de trigo altamente ecspeclallzada, Isso crion marcantes ng
cessidades suzonals de mao-de-obra ¢ de mdquinas que sio preenchl
das wmals ef'iciontemente com o equipamonto mecunizado, £ provavel
que a escussoz estaclonal de mido=de~obra tenha reforgodo a mudan
¢a para a mecundzagio, Desse modo, na nova fungio do produgao - 8sur
gida através do subsfdio artificial ao prego do produto, u mecani
zagdo ¢ mals tocnicamente vidvel do que os mdtodos que empregam
malis mio=-da=-obra,

0 efelto acumulativo de todas essas lCorcos & um conside
rdvol numento no nso da mecanlzagfio. Supondo-se que o efeito  subg
tituigdo & pequeno o que o ofablo de produgao & pronde, o resulta

» .
do ¢ que o emprego de mio-de~obra nilo é reduzido em valor absoluto,

VIl - CONCLUSORES

As virias forgas de polftlca que encorajaram o mocaniza
¢ilo no Sul do Brasil resnltaram em significativa modernlzagio  da
agricultura. A produgio de tripo expandiu-so, mocanizagio e 0
uso de insumos complementares aprescentaram dramdtico aumento e ffol
estabelecidu o Infraestrutars necessiria para gustenlar uma agri
cul tura modernn. A perpgunta que se devoe responder é: pode essc "mo
montum” ser mantido sem o Ltremendo custo social envolvido no alto
subs{dio do prego do produto (trign) e pelo erddito sgrleota? B di
ffcil cstabolecer estimativias oxabns di gnant idade doe tx‘mmfcr&_u
cla de rends que resulta anuvalmente desses programas, 0 suporte ao
prego do trigo mais os custos de Lransporte para termiunis de dig
tribuigdo resultoun num custo unitdrio do Lrigo naclonal que & qua
se o dobro dos pregos internacionals (22), 0 erédito  subsldiado

~
para a mecanizagino e as despesns de custeio para a produgao de tri

(22) reter T. Knight, "Tmport Substitution in Brazillan Agricultu
res The Production of Wheat in Hlo Grande do Sul", praopared for
the Workshop on Price and Trade Polley and Agrilcul tural Dovelow
ment, Purduc Universlty, August 9-11, 1971,
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gu acrescenturam um ousto soC inl wsdicional. A produgio naclonal
de trigo ultrapaasou um milhdo de tonelados. Com buse nes  observa
goes acima, pode-so' supor. que o cuslo social dessen programas eato
ve préximo de 50 milhSes de délures anualmwente, com huse nn oxpe

riéneta de 1969,

A trocn de outras ntivlidudea em Tavor da produgiio do trl
¢go reaultou do aumento da rentubi) ldade destn atlvidade em vi riéude
de proegos altos e crddito. Um método ntternativo de mumentinr o regt
tabllidade & bulxar os custos wn Ltdrivs por meio de nova ¢ melhor
tocnologin., Especiflcamente, n produl ividnde do trigo éd multo bal
xa o tem aumentado muito pouco Hos recontea anos. O relornosd dn
pesqulisa bisica nobro novans varladmties altamonte prodotoras o peg
quisns asaociadas sobre fertltizuntes produzirom resnl tados provel

tosos om ontras partes do mundo. (273, 2h).

No Hrasil, esforgos molores foram recentomente injelados
a fim deo aumentar o trabalho de pesqulsn bislen sobre novas  beeny
loglan de produgido de trigo. Tnmbém nAo oxlstem estimativas cxntan
de cunto. Bntrotanto, tads custos provavelwmante yopreacntom JUIT
pequenn porcoentagomn dos cuatos atunimente Incorvidos com o os mllm_[_
t1tos dados a pregos e crédito, HRecomondatr-ae~ta, conm ontase, lmedia
to o amplo trabalho de pesqulan teennldplea bitalen na dren do brl
go, Iintegrada com pesquisn economica, #a ae quiser mnter e me lho
rtur os significatives ganhos J4 obbidos, no mals balxo cuslo  paln
a roc ledude, Neate particular, sia oportuneos on recentes naforgos
feltoa pelo Minlatério da Agricnllurs para amplinge n peasqeian tog
noldglen bisicn, ¢ dar suporte Clinancelitro n er{iudon aconomlcos

nn drea angricola,

(214) Zvi drilichos "Research Costs and Soclal Retarnss Hybeld Corn
and Relatoed Innovations," Journul of Volitlcal Ycopomy, 601 ~h19=-
’V,”. (,ct()b‘."f' l9|‘)8.

(2h) T.W. Schultz, Economic Growth and Agricul bure, (New Yorks

MecGraw LD, 1908), Chapter 6, "lnvestmont in Besenreh”, ppe 8l=-
85,



