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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, Emplovmpnt! 
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 Ecoaomics 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 Ohio State University. John N. Stitzlein is Area Agent

and Assistant Professor, Community Resource Development, Ohio Cooperative
 
Extension Service.
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l/ 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 employment 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 hiPer yields
 

expanded agricultural area, and increased land use intensities.,2 Optimum

yields, 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.5 / 6/ 7/ Proper seedbed prepartion, exact seed and fer

l/ 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 yield increases that were experienced in U.S. Agriculture 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 Moving: 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",
 
4imeo, United Nations, New York, August, 1970, pp. 15-17.
 

7/ S. S. Johl, "Mechanization, Labor-Use and Productivity in Indian Agri
aultue", Economics and Sociology Occasional Paper No. 23, Department of

kgricultural 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, ad4itional
 
land is brought into production, and land is used more intensively.k/
 

Mechanization also results in reduced dependence on draft animals, and
 
thus lessens the risk of non-performance if unseasonal weather 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
 
lAvestotk enterprises end 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 more than offset by the positive employment effects of the expanded 

product. _0/ 11/
 

While labor is generally considered to be an abundant resource and may
 

go 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. 
1 By reducing the dmount
 

of labor required per unit of production at these critical times (removing the
 
peaks from the labor input schedule) 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 
Agricultural 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.
 

10/ 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 
Jun of iggiltuir Rconomics, Vol. 8, No. 4, October/December, 1963, 

12/ Russel Youmans and G. Edward Schuh, "An Empirical Study of the Agrictl
tura-Labor Market in a Developing Country, Brazil", American Journal of Agri
cultural Economics, 50: 943-961, November, 1968.
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utilization can be made of the available labor during the non-critical periods.131 

In addition to the potential positive effects of mechanization on labor
 
within the agricultural sector, it will have a positive influence on employ
ment opportunities in the other sectors of the economy.14 / 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.
 

The economic efficiency realized by expanding production through mechani
zation leads to lower production costs Per unit of output.1 6/ 17/ Savings
 
are the product of efficiency and are a requisite for capital formation and
 
economic development.
 

Critics of agricultural mechanization, while generally 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,11yr~gn exchange, and
 
income disparity are much greater than the benefits.- 

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
east: Technological Alternatives & ProbaLle Development Patterns", draft,
 
January 1970, California Institute of Technology, pp. 111-42, 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.
 

http:economy.14
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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 mechanization 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, is further sub-divided on the basis of machine2qst per hectare to
 
account for varying levels of intensity of mechanization.,-U
 

The three farm situations, 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 Toque 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.
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Table 1: Selected Farm Characteristics by Degree of Mechanization
 
Farm Situation I: Carazinho and Rao Me Toque. Rio Grande do Sul - 191
 

Degree of me ohaniza Cost Par Whta a*n by Machine 
Fin ~ Non-Tractor Owner Traetol n 

Characteristics to 2 $25 or more o crS50-Cr~lO I r MM 

Number of obsrvations 49 28 10 27 44 

Omed 32.3 25.9 56.1 113.2 55.8
 
Operated 30.6 28.3 71.4 156.6 92.2
 
Cultivated land 17.0 19.7 55.0 116. 79.3
 

Lend-use intensity 0.57 0.70 0.'72 0.75 0.87
 

Crop at..eie 
wiaat 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 

.LkAX (annual man-equi•valnt. new fav-nl 

Family 2.43 2.68 3.01 3.07 2.52 
Hured 0.04 0.06 0.51 0.92 0.64 
Total 2.47 2.74 3.52 3.99 3.16 
Total/hectare operated 0.097 0.103 0.053 0.035 0.043 

Investment (CrO) 
livestock/haectare 115 114 51 32 31
 
equipment/bectare 42 64 295 334 596
 
total non-land
 
investment/hectare 197 220 364 398 629 

RIpenA (cr$)
 
Total operating/ 
hectare 55 151 156 183 287 

Total outputlhectare 
(cr$) 191 311 327 340 4" 

Total output/man
equivalent (Cr$) 2,391 4,061 7,232 16,01 15,161 

Wheat yield - kilo
gram/hectare 898 1,123 1,110 1,106 1,134 

Operating expense/
 
output 0.29 0.49 0.48 0.54 0.
 

Non-land Investment/
 
output 1.03 0.71 1.11 1.17 1s
 

text page f6 deiivation 

** ?'t tivated land" Is not expected to equal" crop areas since:- 1) theiformer vas
 

meahurad at the time of interview while the latter represents the year being studied,
 

* See j. £ of tiis variable. 

2) double cropping is aometimes practiced and 3) artificlL pasture Is not Included
 
In the latter.
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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 operation.
 

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 increased
 
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 because 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 )echanization
 
Situation II: Sao BorJa, Rio Grande do Sul - 1969/70
 

Farm Dearee of mecbntion by Machine Cost PAr Hactra* 

Characteristics o-ractor Owner UD to Cr950 L r0-$10 r10orM=_nChratatmic Nn-rato 0 	 Tractor 0n 

Number of observations 


LAMD USR (hectares)
 

Owned 
Operated 

Cultivated land 


Land-use intensity 

Crop area"**
 
wdeat 
lice 

others 

LAI4N (annual man-equivalants 
nor farm) 
Family 
tired 

Total 

Total/hectare 


fA?= 

Investnt (Cr$) 
ivestock/hectare 

equipment/hectare 

total non-land invest
mnt/heccare 


Expences (C0)
 
total operating/hectare 


PROD=OR 

Total output/hectare (Cr$) 

Total output/mn-equiva
lent (Cr$) 


Wheat yield - kilograms/
 
hectare 


P"PROMU TjL COST 

Operating expense/output 

Non-land investment/output 


68 	 16 21
 

444.0 1401.0 354.5 82.5 
405.4 1908.9 551.6 346.5 
9.5 515.7 278.0 286.1
 

0.04 0.30 0.54 0.84 

3.7 312.9 251.8 254.0 
0.4 13.7 4.9 14.0 
3.6 104.6 67.8 48.2
 

1.53 1.54 1.64 1.89
 
0.61 6.23 4.41 3.65
 
2.14 7.77 6.05 5.54
 
0.005 0.006 0.013 0.015
 

163 112 61 15
 
3 68 193 369
 

181 207 326 428
 

12 	 56 134 195
 

46 128 260 409
 

7,507 33,953 24,085 31,740
 

694 1,153 1,072 1,129
 

0.26 0.44 0.52 0.48
 
3.93 1.62 1.25 1.05
 

* Sea text pase 6 for derivatton of this variable. 
i	"Cultivated land" is not exected to equal "crop areas" since: 1) the former vs 
measured at the time of Interview while the latter represents the year being studied, 
2) double cropping is sometimes practiced and 3) artificial pasture in 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 per
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 increajes threefold on the heavily mecha

nized farms. The size variable again appears to be affecting labor use.
 

Situation III - Mechanization with No Size or Enterprise Change
 

Farms representing Situation III in which mechanimation 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 fa-ms 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).
 

Summary
 

The concern with mechanization as a development strategy centers on the
 
question of productivity, labor employment, and production cost. Each of
 
these issues is summarized below, drawing on the results 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 an almost tenfold increase where mechanization 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 Hechanization
 
Situation Z: Turvo, Santa Catarina - 1969
 

FarFars 

Characteristics 


Number of observations 

IAND 1183 (hectares)
Onmed 
Operated 

Cultivated land 

LUnd-use intensity 


Crop areas** 

im 

others 


LABR (Annual mun-equt
_alAtC .c farnl 

Neatly 
mted 

Total., 

Totallhotare operated 


Invetmnt (Cr$)
livestock/bectre 
equipmnt/hectare 

total non-land 
Investmest/hectare 

Nspenses (Cr8) 
Total operatingl
bectare 


Total output/hectare

(Cr8) 

Total output/mn
equivalent (Cr$) 

Rice yield - kilo
stams/hectare 


operating expense/
output 


onm-land investment/
 
output 


Decree of Machaniza, on by Machine Cost Per lctare*-mco we Tractor Owner 

Up 4o 1r25 Ir$2 ! moe Un to Cr$50 ICr$5-g;l0 0 

20 17 5 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 5.9 6.8. 6.3 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 2.14 2.35
 
0.31 0.37 0.88 0.83 0.38 
2.47 2.18 4.18 3.52 2.73
 
0.074 0.122 0.043 0.066 0.100
 

74.1 131.7 47.5 80.3 125.6
 
29.2 34.6 139.6 377.5 703.5 

116 207 528
292 1,086
 

37 126 54 " 15 

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 

0.28 0.38 0.34 0.35 0.56
 

0.58 0.62 1.84 2.33 2.84
 

See text page 6 for derivatiou of this variable.
 

,i not eieci;ed to equal "crop area" since: 1) the forem was 
2morad at the time of interview while the latter represents the year being studied,2) double cropping in sometiae practiced and 3) artificial pasture Is not Included 
1a the latter. 



Labor Employment
 

As suggested earlier a principle argument against mechanization is that
 
it substitutes for labor. The preceeding analysis indicated that at inten
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 wss 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 mech-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 or may not represent a wise use of resources, 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
 
Perhaps
farm and resource organization under different pricing conditions. 


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
 

Why Mechanization 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), H1 units of mechanization and
 

L1 units of labor are utilized in the production of 01 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 whicii would alter the
 

price line to say P1P1 (substitution effect with new equilibrium at point B),
 

(2) a shift in the shape of the regional production function, (01 to 0 1a, 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 A1 , B1, or Cl).
 

Expansion lines E1 , 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
 

movemens, 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 importani. Little new technology has been developed.
 

We know from the previous analysis 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. The question then, is what combinu''.on of forces have caused
 

http:combinu''.on
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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 shape 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 wellas mechanization. This hypothetical situation, given no change in factor
prices or the production function and adequate resources, would have been
represented by A1  with M2 and L4 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 mechqnization have altered factor prices somewhat in favor of mechaniza
tion.21 / 
 In Figure 2a and 2b, this effect would shift the expansion path to
E2 with the new equilibrium at B1 and increase mechanization from M2 to M3.
However, since the actual change was to C1 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.

is precisely what has happened. 

This
 
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 aew 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 specifically 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.
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NORMAN RASK e JOHN STI'1,TN (xx) 

T - INTRnODUcXO 

R'xItqte urn amplo debate sobre o potenclal. e a utltIda 
do cia ocanJ.zaq o rtgrfcola como umn tocnlca do demenvolvimiento 

ngrfcota. No meo densa controve'raia, a mecant?.aq5o no Birasl 

c'sta, pronseogulndo a passos rapi.damente9 especialmonte na regl.;o 
suab. 	A mecan1.Iva9;ao e'frequenternonte encarada como urn procosso
 
para 	substitutr mao-do-ohra na-o qurallficada, normalmente um ro
 
cut-no abundante nn agrictiltura emn desenvolvtmento, pol-o recurso
 
escassr) capital. Outran nlegam clue a mecanizagno0 atzmefta 0 Ilan 
da mn-o-do-obra, reduzdn o custo unitair.o da 1pt'oduqao e aurnon 

tanth) a produit.IvIdeci agr rco la. 

A final Idndo dente estudon e xamlmor on argumenton Ps 
senictlis pro' o contrn a mtocanizagno coiflo estratoegin do depienvol. 
vilmento o arietfsnr ossas pressuposiq as no conlnocto cia agricuf
 

turn 	brastle.rn~. 

(x) 	 ns resultetiom: do posquisa refitedos nesto trribnllo L450 par 
to (to urn ostudo ial rnnpio sobre fornaqfo do capital n irni 
danqnmq tectiolc~gicam rios 1,1W m-ntidos pein TISATD. 0) trnb 
iho do campo rol emproondido sim conjurito corn os TnntitutoT 
de M's Lildom e Pansqu isam Pcotiorn icns daq UiIvers idudes iFed 
rain do IIo Graride do Su~l o Santa (latnrinn, no flrasli.1)atw
Adamm o Tnierjlt Singh Rpromentarnim come',taltuios a re.cicu 
nhons anterlorem deste estudo. As conclumnes npromentalim
neste 	 trahaiho sao doa romponsablIldn excIumiva dos auto 

os . 

(xx) 	 Norman flak o John N.Stltv.ioin md-o respecti.vaniente profes 
sores Ammoclados o Pencqulsmador Associtado, TDopartarnonto doe 
'conoinia Agrfcola o Socilologta Rural, !Jnlvorslidad) Pstadu 
nl do- Ohio. 
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Poram seleoionadas tr~s areas do Sul do Brasil. para 

deorever o processo de mncanizaqo a sou oefel.to no empregotpro 

dutividaide e custo do ptodugfo agrfoolas. Tambem so Fez umn ton 

tativa de interpretar os efeitos do virrlos instrumenton do p.2 

11tica na Indugqo A macanlzag-o. 

If. - ARGUMENTOS PR6 E CONTRA A MECANIZAXO 

Basicamente, ha'dots argumontom nntra a mncnntza.8o. 

0 primmiro e o do quo os cumto4 moclals s4o mwtto altom, em tnr 

moo 	de use na mecan1zaqo de o.e.tse os recuros rlnancelt-os at o 
segundo, 4 o de quo a nmecan17aqo Rumentn a deemprego agr(cola. 

(1, 2, 3). Rste titimo arrgumonto ' freqfipntomonto rnf'orqado pe
la oitagao das recentos experip.ncae quo demnonnt.rrm oportutnlda 

des insuflolentes do emprego nom etores Lnt-ustriFl[s dom paifes 
em desenvolvlmento e o r~pido o cont.nuo cresclmonto demogrAdf 

co na agricultura. Come resultado deseea sItunato do excenmo de 

mfo-de-obra, muitos argumentam a favor do formas de teenologia 

agrfcola que intensifiquem o unn de mo-de-obra. 

Aqueles qua so favoreveis 'a mecanlzaZ.o argumentam 

quo, na ugriculttra, emprogo e produtividade so freqtentemente 

aumentados pea da , baseiam arIntroduqgo meoanizaqo, 1Ies seus 

gumentos nes eguintes pontono 

(l) 	 C. Eicher, et.al., lRmptoyinent. Generation in African Agr cul 
tur, Research Report No. 9, Tnstitute of' 'nternattonal. 
Agriculture, MichIgan State University, E~ast Lansing, .htly, 
1970, p. 20. 

(2) G. U. l3ose A E,. It. Clark IT, "Some Bnsle Considerations on 
Agricultural Mechanization In West PakIstan, "The Pakistan 
Development Review, Vol. TX, Autumn, l.69,No. 3,pP. 274-275. 

(3) 	 K. K. Barkar, "A Note on the impact of Mechanization onFarm 
Labor", lndian Agriculturist, Vol. X, No. 2, July, 1966,Calcutta, pp. 152-... 

http:mncnntza.8o
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Producao
 

A mecoani.zn9ao leva a stutentos na producgo -loba.fatra 

vie de maiores rondltmentos, oxpnnsao dtk Area nilgrfcola e usro mah" 

Intonsivo dn terra. (4).o.s rendlmertos Otfi.nos, espoc!almonte ad 

vindos do malor produtivi.'ade do novas vfr-tedades, dependem do 

um conjunto do insumos o pralticns utilizaidos do modo preclso e 

oportuno. (s, 6, 7). At se Incluetn a preparagao ndequada de so 

los para plintlo, col)ocft(Io corrota do sementos e rertilizantes 

a
e dl.stribuisFno uniformue do produtos rjulmlcos protetores. Corn 

ajuda da utuanizaqno, n priwtl.cta cu.lturals s(a) executadas mals 

oportunamnritf os ostranili lanont.os estlaclonals do n7o-do-ob.a 

sa ovitados, nut Is tor-a ls.r it .4or cull L;vadn, o a terra 4 utl 

lIz'da manis Intonsivaenl:e,. (H). 

(!4) 	Os numirit-os do rendlinwnrt.on experitnontados na agrkcultura 

dos Estairlos Jnldos n ilro 192) n 1.950, .e-gundo so declarna, 

foratn 1.C.ulitant.os, J)or iguatl, de tros f'otores principaist 

uso rio melfhor equiplutmntto, vurlodades molhoradas e produtos 
Iu fm I C S. 

(5) 	 11. R. hoae and R,, I. Clark 11, op.c1t, p. 2714-275. 

(6 	 ) R. Lawrrnco; "Some l,;cnnomi.c Aspects fli Farm Mechanization 

in PakisLan", Mimo , lnil.ted Nations, New York,August, 1970, 
pp. 	15-17.
 

(7) 	S. S. Johl, "Mechntiz, Lon, 10ahor-Uso and Productivity In
 

Tndian Ag.rlcul turo", l,!onom is and Sociology Occasionnl 

Paper No. 2, D)epartment )f A-ri cul,t MrlIconoml andc es 

Huri 1 S cllo;y, 'lh 0111o S: U1t tJntlvorsi.ty, 1971, pp.1.0-1.2. 

(8) 	J. Wlirth, 'or Agriculturnl Mechanization"W. "ll'eo-Coid littlorts 
'rho Tnfiluornco of Mtchanzntln of' A ticulturo Upon the 

Soci.nlTTr i',cononmLv PrtOtress_. ,n Ievo lopi.ng Countrios, 

proceedli gs or tt P)vi [ Commmuweltili Society Agricultural 
Conifor',uce, London, Juily 5, 1965, p.22. 
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A mecanimaqo~o tambe'm remulta em menor depericIehicla de 

animals de trag95o, e desse modo dimnul t rtlsc( de f'alta tie di 

senhpenho tie ooori'erem- prtobIlomas climaitioog du ratte us partrodom 

arntiuos de pJlaritict o coliteilte. Om trittoreug, no) coritrario do a 

anintim do bragao, jpodoei mer utilizadus niutto ii do (f' LtO mt 

nave horas por dia. Ale'm diso, on~ aimalIs do trsit; C011140111011 

f'orragon,, preolsarido do terra que poderLit ser titntin platuv 49xprm 

dir culturns e criaq~es, e produzl.r mal s altwemntom paz'a i popu 

10990. 

Empregou de mai-de-obra 

Om qUOe at 	 tumbiAmt 51i'giiiInttfl q(dvogamt mcfllzR(,~flt) cuo, 

quando usada etLa It R1uni1110 110 011itomoiati v amen te,8 c audiv. eifurgm 

Qutuido a mecaimi ?aqtM( torns poss (vel mu I ii pr.otu i-o g I bit (con 
I't-1tl me sirguittetou aciito ), 0 e I'o itc (III subm i I I1 1 11,-ii (IMAo-dig

oIbra por inooazizat'aot) 0' ma I. do quo conmpornadLIopf-om ef'oiltom P2. 

si tivos quo oI aurninto da produqn*au tomi sotiro ofli'io.(,1, 	 .) 

Embora Ft mao-doe- bra mo.ji g t I ont.n~ a .'otietfidn urnl 

recurso abutndante e poni Cicar sem iiproivitamaitto ou sipu 

vetktada durante a malor parto Litt anio 11(#15 storom priantrom dom 

paisos menusg dogenivolvidoo , elIa pode tCambfon1um MOr' 111m Ca t~o r I Im.L 

tante (escamso ) duiroit to us ) riti4 P de plimll t. uL'lhlolperfo(IcI .1 

to. (1.2) Pala reduqgo tin qutit id(ade do im~i-do-olii-i nee sr.1 ut 

(9) 	 U . Myrdal , Asian IDrai An ln~git y Ii1i to___ Ie povert t) 
Nations, Pantheon, Now York , I qf0A, pp. F, i -h9 mill G 
myrial , wr1owar'd St ,vvrvl War on I~uoNwoy mbor , 1 9)70, 
Alt Wam1)ingtton, pp). t~ and 17. 

(10) J, W. Mellorv, rTe E~c(oomicsa a AirI cult mtrit. Dove-mont. 
Cri..l Un I vm~nst ty Pvona , 1 [he &a, New Yovik , 3.166, pHH1) 

* ol i o ndm v I v;i 
ture"''indian *.Iournul SotjL'Avrcul.t1AV1AJ IE.U(1ltOI1m I C J Vol 
No. It, Oct-obor/Dovoinhu ', .1901'j*Ilmiry , pil. 22-23. 

(1i) 	T1. Ilorgoicint IPr.op Moe harit o ti I A11, lulI 

(12) 	 Russel Youimiiis wtid G( iXdWeAii( SC h , "Ast ElmiIrical Study ol' 
Like Agri cul turnal. Labor Mat-kot bln a Lovtr- lop Ifig. COun try 
lbrazl V Auiericuap J1ournacl of' Agitj Ii tural Ecorutninui, '1) 
943-(b 1, Novoabo .196H8. 
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o podno nesmas epocas orfticas a produgao pods
por niddo 


ser aumentada e a mgo-de-obra~ disponfvel pode ser utiliizada 
do
 

perfodom na'o-crtlcom- (13).

maneira main completa durente on 


Ali'm don ofettos potenolais positivom da inecanizagaO
 

suitor ngrfcola, haverA~ umai influo'noIa posi
sobre mao-de-obra no 

outron setore! da ocoflo
 
tiva nas oportunidades de emprego nos 


crindam pelan

inia. (14) Novan oportunildades 	do oniprego sernio 

produgaio, comercaizai;aAo o utfllizaqn-o do trantores a de maqitia 

outros ratorren quo acompaihal
rna agr~cotgi e pelo ma.lor uso do 


a expaansao da produgao.
 

Cuntos da Prodagjo
 

soonouica q4uo pode sn alcritiqnr, eNPpzld'fA of'1ciclt*-I 

do-se a produg~o por meo da incnnIzaglo, lev~ka autm_~ 

baixpe por unidade do produipri (15s, 16, 17). As pou
ducfio man 

pangas mao o produi~o da oficJ.~ncla o io voqutsltos parn' a f or 

magao do capital e o deeaojvolvLutonlto econ~mIicn. 

(Isquo cr1 ticam a ,nOCauII.Ri,'AO agr~fcoan gorailiento di s 

cordam do alguns ou de todos noq nrgunttnn nLma, (e quase emni 

em tormnio do emprego,customs,
predo segundo), e afirmam que os 

cometroln exte'rior' o dtspakldade do rendi s~inmultr, itio
capita., 

res quo on bangeffetom. (I., 1V)). 

(1) . S. Johi, op.cit., pp. 6-8.
 
114) S. S. Johl, op.0lt., p. 23.
 
(15) It.Iawrenoe, op.01t., pp. 6-8. 

in 
116) M. 17.PurvIm, L Study of the IScononie of Tractor Usee 

Ov 	 DVS~n rth ego~ tae OSMlD-17, Mic higan S tate 
196, P. )6.University, Rlant~ lannigr septeihor 

Mochni1.ation.
(17) R. M. L~delan, "The Tractor IV'ac ort Agr tcul. t.u rn. 

No. I., 1.961i,Publto aind rnternatonal.Affalto,in Peru", 
Princeton fUiverstty, p. 20. 

1ovn .1opn'otit Iti the lBrazillan
(18) K. D~. P'redorick , "Agri cil. turn 1 

t% 1robable DevelopmenltNortheasts Terhnologinal Alternat.ives 
drlztt, January 1.970, Cllfrfllf 1fntLtuto 	 oi

Patterns", 

Technology, pp. :I.T- 142, To.
 

a Case
(19) 	 H3. I.Rngh, "1'conomlco of rvnctor cuI.tivatio1 

c onulc , VobI.. IT,
Study", Indl an-Journal of Ari cultural 

81-H8.
No. 1t Jan riiy7marah, 196H, Blombny, pp. 
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festo 	 estildo lnVorma sobre niacantza-to ngrrcoia em 

d.) Sul do llrcslt. Cada rogLio reptrementre~ diferontos regI15as 
rot Introta inn aniblente rftstco o ononhiLco ospooffio no qutal. 

dutizid.a a mecan Izaqa~o. (Ionsoeqflontomnlto, dtLfoeontos I nhaso do 

clue sltuaq~os das proprilodados Indiviadaptagaio surgenij medida 

so njusttinm mnzdatnq;. li,'n cadri repao sbinostl';i5 do 13roduals 

pri-odades mocanl7.adas (propriodades que pco..qtrUnni tra~tote35) 

roram sroloclonadas nunia ba'ao rstratiPicadII noniio-niecauik'adas 

acnso. Alguinas prop-lodilrs alutgam iqrvI(.-s df- ninquinnrtan pols 

nao possuom tratores, e. nutras UAin n(vo Is vat-invoi1. do prnduq~io 

subdIvidida tnmecanizada. Cada sub-arnostra, portanto, f; aIiin, 


base do cumto dois uso da.s ninapiinam, por finctnvt' parti retle'tlr
 

as dlvel5os rvo Is de ItOTIdIadf dn mecanlzn r;v) (20)
 

A.9 trris situaq~5 dais propriodados. urna dr' cadri re 

gls~h, st, rig figuintasi: 

mocan17.iUo1.) unin tnudsina tn tamanho da 12oredn 	 ondo n rol 

pI'(Ipr I oade s famnl I.1 aacomnparihadn de aiumnto.9 nos tantanihn. dom 

rest 2) unan inudanqn. nsis atividades das propriodades, a modirla 

nclue Arens de terra do piistngoin silo util1 zmadas. parm praduv,5o 

tnocani za1(a de cul1turns ; e .1) umn s Itmaqito tna qua I poiica ()I 

nenhuma inudmiga ocorre , sv ja no tntuanho dit rInzurida, so .Ja nts 

suis aLidades * Coijuti tom mopiirndos dto riudos 95o 11ti iIzados pa 

ra a anall ise de ecrla, s ituaiyio. I'Vss rdhdom sgo partes de WHmt 

IflvestigaqfAC 11151 goeriI1t7i.ll sobre rormare7o 	 dea capItal a nf 

0) I-rrahnlho do camvol da propriedade itgrfcoln no Sul do 11m.-411. 


pa fot fol to (,n prlnefplos do 1.9701.
 

(20) 	 A vuirlrvel custo do iqul-na roproenlim urn cnoslt() quo ro 

(loto os Custos, tanto rixom, coma varisivolm, assoclsidom 
coin o USO do maqutnaria. Cojnsl.st;r# do deptoclac;5o (12,'A do 

Iuveotimonta om ninqu i ar in), combust fvo 1, iir '~its, 

gastos coin ni~upuol do)intmiquittas, 1110110. re qas o consortos, 
cobimonto de aluguel. do maiqulflts. 

http:goeriI1t7i.ll
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Situaio I -- Nudana- -ji taninitho cia -protwiedudi 

As propriodador" dii aninstret que rupresonttii a Situavfq-o I 

poteofl ranis Mtin:ifr-It tit Nuo-Ml3-Toque a Caj'aztrilo, na tegigo 

Central do I'lanai to dio 1E'taico do Wto Grnatide dit Sti.I.*A mectaizagiO, 

rnnitinoc tadina a clitinq t~ie terramo.Nsnossa tirea, omteve [it 

se contox to, a mecanizrk(ttn st, pvocri.%an em trgm rifils 1) alignol. 

do muninaria pax'ei turnfats vvrt tcll ospoeffl[ruml -I) posse dr-ts ind 

quiria"l mats impottiteotl 1) puise o tso clam iquLt-nts, P. n Iuguel1 

(10 nsois Ser'VtqOl a 011tr'os ltg' r...1 I( o- 'I' Lpleuio [P 11rotI~gla,. (!11tv nn 

om paquenom propt'r) Ldti- or-i r't01Pqif poir a I tg r, ti gitm i- vl.-on .Malts 

torde , pat, do i'~iiii-dittnt roti comIpia adic lona Ls dof teqrrumt*lf (1 

ales atunentoam a eamc ilii do opr -ti iIJln:( tr isi -i. 

Car a poAse d(10 lpunn o 

doam on, c Lite grizpo~i, ba~sond~o ta Iii toiis idd (if) iis da inecatiza q5o, 

dond141fiVelsI br-i PXO o tit,il do !afli luVt-i , n I igrida ntome~iic inutr 

SUCONSI vamointoo, at Is dt- (!sitm-om mid s al1Lon, t.-on Ipsse tin tv ator. 

(Qtadro I) . 

A firtin exp 1o adit in propiodijdr ro flir' te u ;adcrio cia a 

qutIsiq~o do to rrii rjue tw ompntahoa 11 IIIflt1t;;otti). Pot- Oflt iph .11S pro~ 

:,i tatin Aron md to 1rlriedadom som tratto' It.do 

30 hoc taves , eiiui ptblIltIollS 1-1CRit 11 II tid-4' MIA I A d10 t.1-8 1 veto HdA(I 
da nivr'a :i.Fznd-aszoa malIores * A l~rsn d.1 o , cmb, mit 415ti propr I rtldeo 

Witi I HJor I0f V di0C0111)08I tU (10 1.1PA 1 1111 1.lO.do(-r C l.1 C'O I( 11d lI. tIIa I m t rra* 

aldrn do con t'n Los do i~tvrwndrgmoo o, an rchnf -' ino UtiirA talnunfin 

doe xploano ngrfc:olst. 

A terra 4~ tasr-ds, pirb[ictpaimoato pa Et produgrnri do t rigo 

o soja, naima m inatI0 o le ui1pla 001.110.ta om qluon ()txigo tie invnorno5 

6 seguldo par noja ptatttida iaoiatawento alp(.1 ai craheita d1o trl. 

go & 

A Jintensidade dotieaiiso d-a torra (porcottgoia de terra cul, 

tivirdn) atienta significativoaonto corn a grii cia mocunaRii;aiao. um 

grau inalor tie coi-1e.Lttin flut Ins cumorita malta a trada a~ [ratonsitudodo 

11so cia tnrra * Os nivel s doerodaiiFAu rsuj tatitets wtman tat conitinuaii 

http:001.110.ta
http:terramo.Ns


SKRvIO PInI.ICU FEDRAL 

Quadro 1: Caractor~nsicas dos propviedades se.loclonadam,por grau de uwecanizago 

Situagao de Propriedade :I Varaztnho O Nn-ne-Toque, 11J.o Grande do SuLt, 1 969 

o po r (.tsto do rnecanizag o
Grau de niecanlizaftle . .....ra ot ..ICa. oes por hectare* 

dae Sere pose de tratot, Coin posse de tralor 

Pr'oprI edades FAe' ou s t e' 1O-.10(,0ioo ou mals11025 .n.1 At6 50 

Itl
1.0 27
N2 de observagnes 119 28 


US0 DA TRIMA (ha)
 
Poseulda 32o3 25,9 5,,. .L13t2 55,8
 

Explorada 30,6 2H,3 71,It 156,6 92,2
 

Cultivada 17,0 J-9,7 55,0 .11.6,8 79,3
 

intonsJidado do umo da 

terra 0, 57 (),7o O, 72 0,75 )087 

Areas LID cultltra** 
t r .3 t11 9, 5 29,6 89,4 70,1 

so ja 8,6 9,8 3,9 8o, () 59,9 
outroa 8,0 9,7 15,11 3,1, 3,9 

MXO-DE-OBRA (equivas1 n
 
tea - honein anials por
 
propriedade) 

Paul tar 2,13 2, 6H 3,01 3,07 2,52 

Cortratada O,01 (0006 0, 51 0,92 0,64 

Tota. 2,117 2,7 5 3,52 3,99 3o16 

Total/hectare explo
rado 0,097 1)0103 O, 053 0,0)3.5 090113
 

CAPITAL
 
111vostifiento (n) 

11 5,()O0 4, Oo 5.1,O0 32,00 31,00alltirtai m/h oo t;at 
eqtuipamento/Ien 142,00 (,4 , 0) 295,(0 33),00 59(,00 

Total. do Invoi.Inentos 
,398, (,29,0no f'undi~r.f.om por ha 197,00 220,00 3Ol, 01 00 

Despesan (0) 
Total da doslpesa opera 

oional/hecf;a', 5,) I3 1,0( . 5,O 183,00 287,00 

- PR0DUQXO 
Produggo total/ha (0) 191,OO 3tLO00 327,00 340,00 484,O0 

ProduqEo total/eqttiva 
Jerte-ho n-h1 (0) 2.39-,00 14.061,00 7.232,00 16.oI5,0 15.161,00 

Produqao do trito / ha 
(kg) 898 1.123 1 .110 1. 1.06 1.134 

CUSTO DA PROI)UQ0O 
Demposa operactl.onal / 
produ Ro Lta.l, j*1) 0, 29 0,1 9 o,48 0, 511 O,59 
investfinoetosit' t I'un
 

dArtos/l)I'o,(cj too 
tal (0) It03 71,71 1,11 1,17 1,30 

Veja texto da pagina para de'LxigLao deata var'1t8vel. 

AAreas totais dan oultras podem noo l.1,ualar a Area do terra ouLtivadaine 

vista da cotheltas duplas. 

http:f'undi~r.f.om


bI-rnvia;( rI'uELCo FEEHAt - ()

a]... have r 

Loi deC dims c inchLazeVOZO IIrodtiqfao pot' hec taroe ntre o griipe ti10 

filinte, coin iiiveI iis ELI Los dvi mocati lzLLi) ~. Pu root urn munon 

Tcimbdi as riocemsf[dude do entil~t numititin. Os I rIvustLi. 

m.'rtiis hug) runclidriom atimrmtaram trVSH VOZOS, V. 11S C(iosJ)SF 0oPC V 

r Lotia I. 110 Ala s deT c inco vo)., ma nom8 grit)os itaI titibitUlorvs itan I.a 

dom.2 * I'smri H trescon tes1005 ieo.1dadem de cup L al SIOsI t tcompanihaduts 

por mu11wirnooto do ilt im doA veo?.O HiO 180 doe crild.i t agrico . 

A inflo-de-oubrl (litLit.zniio por iwoctare) 6t'%rduz [dIA orn 

en rra dit ietadoe mis pl'01'iOdadw moaiOhl?.Llama, v olilpa i-ill coll 11. 

p),o pr Lodudo s nilo miecun [izadai T hoid tim pi'obh I 0111Isso on ri 1 m 'etOR 

Si a] motito s6rioC pat-ti, o emipi'ogo th ii no-do-obva'ii geroe. iii; oritvtmai 

I:t;n pare ce quo pH tt rovin iinu ~o m'Htd nuials it- liinaiii ti I gtIJdO ILO I-Fil1111 

Wit)0 (iII 1'azondni dlo (lt)n A' iiitialii ZI(;liO * RH t(e as 1)0011) (4 'bii cILioiI 

11111 l)titalipsI vill I. mch pn11Iotrim. 

A comic ilna1 io do'11 info prodimciao por1 iit'e v vi iu'P rodizi15 

que~* sv - ( .1-4dii de inimc-do-obra cr)Itrilli pitr ~t( iipvc- m Loin.111 I n iHt1 

munftiii .OH (inn .s doe s-uL.H vv'zvsM) 1no p rod Iii;-aO) oI' IioillIvIi 

FEni rosilio , a Stimi,1c T resti Itoa in 1111.iii (0 1,ci.ti tra 

1p01' IIW1 Hr~l dO Ctiti L l' ma(i s Lei-rn como1 dv vlir i asWit ril~pi iH(' 

AsH iC'vP.4M dudvs dr, 'aiIl-.11 1iiii1ilItatin ls ithm' ill 131011 lit o ii t 1 1 1.1 a 

vit- l mn-de-ohra, por III'c Laire', ap~iI I ni Ion 11111litil lf . 

S1.111it lo r.- Mudramiit di- fAti vi.daden. 

As propr~o'ie'dus qi i'opreseti tin n sit.nar;io IT' sao dol mu 

ii i.cirpif0 110 Sao Ilot'ja , rut ilogin das Mlsso;os dio Wo do Sit].liCrndo 

Ntissa dtno , a allocutatutchraLilol ipa1lhihiI ilodoP li't maido f 

LitIlst i onrrizi.,ar~rio nlit jpprI.4,dado , dli Iit'iidlt(, ex t.v'iivai dvi. gradCo 

grarldvs pt iiniisohrtis iarnrmii Lis Iniits1 Vris 0 ompilrt'tii 

4li.neri ti sigrfco il roC)itc olj.WAI. mocrini zada 64 bra ii tt sumiel1 hnnto ito 

11ii.1 lildE) Si.lhtflf , otitrotiinto , FA pPoil~o do 6 ii0iuio-0tIf.l T~A( Hojrt 

Pil vi ilmid. dos pudroes Limet-Los do pIluVI osiduidC Al~6naisso , mWtt 
isH io'UiLoditdes H45) grutiti'- s dmnalm ltra quo in 6 rea totil I sejai 

4' ' lc 1)11tomeiinrto ciiit ivitcia Portan to, lid( £znquarliv' sHL LI1UqOPH fie 

oiili1111 (1i0I)Clpi'eeltidtiiiu411ttOs4 RagloiLaim iOd rLae d10 tUef nainmmi 

http:aiIl-.11
http:iC'vP.4M
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quadro 21 Carao ter:st:ioas das proprtiedadem eeleoionadastpor grau do meoani.agi 

Situan.9o uIt SRo BorJa, Rio Grande do Sul - 1969/70 

GAu o oardzayao per uato do ntquina 

Calracter~rtJioas ~ por hectare* 

das Sent posse Con pose d-' trator 

Propriodades CIO tI'ator 5-0-- 050 - 0100 0100 ou mai, 

N2 do observaqes 68 16 21 8 

USO DA TERRA 
Posasu ftd 

(I1a) 
41.!4 ,0r .1.1401, O 3 511, 5 8205 

Explorndn 4O0,11 1.908,9 .551,6 34605 

Cult ivada 9,5 515,7 278,O 286,1 

Intensdard do uso da terra 0,04 0,30 0,514 0,84 

Areas do cu.tura** 

tr1go 
aoJa 

'3,7 
o,4 

31.2,9 
1-3,7 

251,8 
'l,9 

254,0 
14,0 

outron 3,6 lo1j, 6 67,8 48,2 

MXO-DE-OIRA (equivalentes - hintom 
anuais por propriodade) 

Irami liar 1, 53 .1,54 1,lt 1,89 

Contratada 
To tal 
Total/iectare ox.pJoralo 

1)61 

ftio, 

0,23 
7,79 
0,006 

1,141 
6t05 

013 

3,65 
5,54 
0,015 

CAPITAL 

.nvLO t. itflflt,) (0) 

alinai.a/1Iec tare 
equi pamen t o/ha 

10.3,00 
3,00 

112, OO 
68,o0 

61,I)0 
193 , 00 

15,00 
3(9) ,00 

Total do InvestInontus 
di.nr1 os por fin 

rao Fun
.1 , 0 207,00 326,o0 4Li8 ,00 

Desposas (0) 

Total 
tare 

da dosposa oporaeJonai0ieo 
12,00 50,00 1311,00 19!300 

PRODUgXO 

Produgo total/lha (0) 4t6,oo 128,o0 200),00 1109,OO 

Produqdo 
iteti ( 2 
Produlao 

tot;a-l/e.qu valentes 

do ;rito/ha (kgf) 

- ho 
7. 407,00 

580 
33.95),00 

97 
24I.095,00 

1.1-.97 
31.740,00 

J .042 

CUSTO DA PODUgXO 

Demposa po)rntlonaL/prodiiqao 
tal (0) 
.nvetiment- na"o 'undigrls 
produqgo total. (fl) 

to 

/ 
o,26 

3,93 

o,41t 

1,62 

o,52 

1,25 

o,4m 

1,05 

* Vela texoo da pFtLIa para dofi.nl.qo desaa variavet. 

** Areas tota dae oulturas podom neo Igualar a area de terra oultivadaefl 

vista das col||e:ltas duplas. 

http:dofi.nl.qo
http:Situan.9o
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propriedade. Assim, as variagos na intonsidado do use da terra a 

os niveis do produgao e utilizagao de mao-de-obra refletem princi 

palmente as diferernas nos tamanhos das fazendas - (Quadro 2). 

Em contraste coin a Situa. o I, as pequenas propriedades 

tam menor neocessidade de alugarem servigos de mdquinas, Consequen 

temente, apenas uma situaqao de no-mecaniza9ao 6 apresentada. 0 

aluguel de terra, entrotanto, 6 utn componente importante na mudail 

qa para a mecanizagao nessa drea. As propriedades ngo-mecanizadas 

apresentam um dccrdscimo llquido do terra explorada, onquanto quo 

as propriedades mecanizadas apresentani mudanqus positivas no tama 

nho, em virtude do arrendamento. Nas menores propriodades mecanij 

zadas, quase toda a terra 6 arrendada do outros, o quo indica quo 

alguns agricultores estgo so iniclando na agricultura atravds do 

Investimento do rocursos possoais em maquinaria, enquaajto obteai 

terra por moeio do aluguel. As relativas mudanqas em produgao, In 

vostimento, desposas operacionais e uso de croedito mro somelhan 

tos no sontido, pordm malores om extensao do quo as referentes A 

situac-o de mudanqa do tamaitho. Uma exco io d o n'fvel do bivosti 

monto. Al, as inudanqas melhoram um poucop em virtude de ura dimi 

nuigo no admoro de animals quo componsa parcialmento os aumentos 

dos investimenton em maquinarla. 

0 emprego de mrao-de-obra aumenta de 50% nas proprieda 

dos altamente mecanizadas. Outra vez a varidvel de tamanho paroce 

estar afetando o uso da mao-do-obra. 

Sltuacio Ill - Mocanizacaio sem mudanca no tamanho ou nas ativida

des 

As propriedades quo represen.tam a Situaggo IlI nam 

quais a mecanizaggo n~o estava associada a mudangas do tamanho c 

ner a mudangas do atividades, sao do Municlpio de Turvo, no Esta 

do do Santa Catarlna. Hd 37 e 45 observaqges, respectivamente,nos 

grupos mocanizado c na-o mecanizado. 

Nesta situaqgo, as fazendas mecanizadas sao em geral, urn 

pouco maioros. Entrotanto, nem o a.vrendanento nem as complras do 

terra adl.lonal sao partes da dinarmica da introdugao dca inecaniza 



-12-

SRVlr.0 I'UP6L IC0 11MIIeAt 

Quadro 3s Caracterf-sticat. die fazendii AonioLida por tcvnti de imecallizaigao 

Siltillt q'o Ji - Tiirvo, Sa;ith- Ctar-inn - 9( 

Oaraotoris~~~~*Plr eIR~hII~ua ~ efhu ocazll74ifauO io dfl 

por he1EA I6I0dufq 

ProprLedadem t ~ s6t'o~~i-io~1) i ni 

49 de obnarvaq~os 20 17 5 1 
JSO9DA TE~RRA (ha) 
Possufdii 38,7 22, 9 .120, ) 051(. 2908 
Explo radii 
ct.tlvada . 

38,1 5 
)158 

214., 
13,7 

LL12, 91 6p, 11 
2111 

01,0 
0~o6 

Lri tm~Jdae do U90 -dri for 
J!"a o, 4,4 0,1 o'37 0,1t,50 
Aroas (to 

f-.r-I jr.o 
etJitui'a** 

3,8 0-101 6 1 6,30 3 
o Ja 7,0 5,7 23t,(A 17, JL6 

outron 110 2 .1,8 2,1 ~ l , 

4X0-IJE-013RA (cequi valeritet,
)otfleitt artuza.19 por prilpv I (1 
1e) 

P'amlI ar 2110 J , mt 3, 3(, ,I 2,3 
C(,ntratadn 0,131. U, 17 10 f14 '), 88 (, '38 
To ta . 
Total/hoc tare exl o rado 

2,147 
0, 0711 

2, 
, 

.8 
1 

4,iH',') 
0,ojo 0#0,6 

203J 
u!)(1 

equl partieuto/1ua 29,20 .31, O0 L89, flo 177, 50O 703t 50 
Tontal dto IhaIv1 "t . o Ih. 0 
nun Fiudla.l por tu~10'in 1 16, 0 27 Im 292, 00i 528, 00( 1 014 f00(i0 

Total. dat cdeipeon, operaclo 
nal/thectare 57,00 120,m) "j4,m 8010,(0 2 1.7, (oo 

'RODi)c Xo 
Produqoo it, al/ha (0J) 201 00 3:32, 0(0 1rig, 0() 22.00 38I2,0(0o 
llroduq an to tal/equ.1 vai I en 
te - hll"tu (0) 13.1.56, 00 3. 24 ), 0)0 3.973, 00JO Ig.00, 00 11. :102,1:00 
Produqao (to I;r.Lgn/hn.( kg") 2. 193,00 2.0 1 17, 00 2. 1 Is.4 00 2 . 0?29, 0 0 2.3100 

'1JST0 DA PIIOJUCAO 
Doeoea opec o.1il1/ IWO 
q1Ulq'AO totnit 0,2 00 0,31 0,1so,50(0i) (3, 

Itive Elti Itli4IILom figo iii . 
H.0'roiu~ 11 i. (*5 00580 , 0'! 1 ,84 2,13 2, M1 

SVoaja 1Lxto dI.I prIIIgl tn pia do friii I t; 1 (lee L viir.I.Avot. 

N*Areas tolta.t.-i do co.1lteita podalm flat) I.nion Lai a Aria do torra cuttiJvuidator 

vlatm cdas co.1lini tum tiuiplois. 



sInvir~o r-LUBLICD rEtEIPAL 

k-ao. 0 cirroz 6a priml~npal t itura, produzida. sob conic esoo do ir 

rLgwuiqko, 0 inilio 6S(c :tiport~ncia socunddrItJa.'As fazendlas jiito - Iie 

cntzridnis costtmain rilugar servigon do mdquirs para operaq-0es a 

C"onrorime (5 do osiperar, ni~o lid gratides diferengpas do do 

somn~ph ntro as lproprLIodudos mocanizricins c as nao-menaizadas. 

Rmi jiroIPV.Lodailo s de bamanhom~ eqitivalontes, as proprioditdos rnocat4 

zradas exporlninntam Littetisidado ligetrnmente nia:Ior no uso tin tormt 

oniprogo do mno-cle-obra e prodtsqnao. As prino Lints diferengas ocor 

rom must rnibshatercirl aumento clo intvo~t Lmentos iiio fonlitrios, e nuiit 

modo shLoumon Lo (to iisc (in cr~ldlto nas fa,'oiidas iioatilzmdIn (Qildro 

11 ) 

TV - SUMAIIO 

A prooctipaqno corn a tnecanizarao conin otrat~pidl.ti do 

spnvo Lv imenlo con-tra Iiza-se na qiies tao do prodtitLIvIdlado, CeipXogti 

dtIO a--o-oIbru o rusto die proditgao. Cada inn (105805 Ltenm nsti re 

stim.I.cio abnixo, como~f bame nom rostiltados rl~s treqsI~la~C descvJ. 

tamf~tnc 1n, . 

1'rodu Lividlado 

A inocatzauqlo esteve o-larattionie assoclada a sl-gnlricnlt, 

vos aiimontws do produqFo,, em todas as situag os ostiudadlas. Isso 

vat-Lot do ism mode(4t;o auniento# nau Situtai;n IlTt para irn niffiotil'o 

die cqucse doz veoe tnos ca~sos oni(pie a vi .an.Lzaqa-o ostavn fl55o(, l.ft 

cia a ituna nitdauan tie atividade (Sltutaqo Uti). IMots outros fator'nm 

nAkm dan immdanqn. do alvidlo, purocom ser grandmoto rospotis~ 

vois polos wimontos ttf prodtit-Ivtdado, I~lef4 Bnot a. 1Ittnojsldado dlo 

isoc da torra n a dupla, coiheita. A nocan;zaqiot rest.1l~ando tinco 

(111184o mais rdpidrs,(do tarefas dIftoots, ornitli quo mals -Lorvun, 

am cida, propriodado, fosse cultivadla o qii:o maor porcent-agnli two 

dwzzmsse dii)Iu colhielt.La ur autnotito do Itisumos compul onltiLnrer4 

I-,tuivev' melluor proparaof do Fjoln o LdemmIcas do colbotta t-amibdni re 

~mittaram owni atoros vandl.montos. A combnlzagn~o dosses faiminros re 

14111 t'ooit nin sminttos s~gnit'icm ilvos na produ;l~v.Ldricl 

i 

0 

http:otrat~pidl.ti
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Empropo do mao-de-obra 

Conforme sugorido anterlormente, um dos argumentos prin 

cipais contra a mecan.zagio 6 o do quo ela substitui a mao-de

obra. A andlise precodento indicou que, a nuveis intensivos de me 

canizaga-o, o emprogo do milo-do-obra aumentou. Entretanto, em md 

dLa, as propriedades fngo mecanizadas util:Lzaram mals mao-do-obra 

por hoctaro. Torraou-se evidotite que as diferenqas no empreg,, da 

mao-de-obra cram 1.igadas ao tamanho da fazenda, born como o nfvcl 

do mocanizaqao. A fim do testar essa relaggo, os dados foram orgo 

tizados por tamanho e par mecanizagfio das propriodades. A rolaqio 

emprego de mao-de-obra e tamanho das fazendas, tanto mocanizadas 

come nao-wecanizadas, consta no Grdfico 1. 

Na Situaqao I, as propriedados nio-mocanlzadas emprogam 

um pouco mals ma-o-de-obra por hectare do qiie as propriodadeo meca 

nizadas, am todos os niveis do tamanho, para as quais havia dados 

disponfvois. Na. outras duas sitnqost ontrotanto, o omprego de 

mao-do-obra fae realmetito maor nas fazendas mocanLzadas a cada 

nfvoi, do tamanho. Na Situaio :FT, ontretanto, o nivel. do omprego 

tanto nas proprio.dades mecanizadas coma nas ngo-mecanizadas 6 con 

sideravoLmento menor do quo nas a TIT. Aldm disso, naSituaqces T i 

Situaq-io TI, as propriodades mecanizadas aprosentaram malor aumen 

to no emprego em comparagao cant as propriedades nao-mecan zadas . 

Estes resultados so devem pol.a .ituagao original do tipo de produ 

qno oxIstente nesba arna. Produq~io oxtensiva do gado bovino exige 

muito pouca quantidade do mao-de-obra, o, par isto, hd grandes a 

crdscimos no n~vel do enmprogo quando essa atividade 6 niudada pare 

a produqno mecanizada de trigo. Coma a transformable da pocudria 

para o trlgo, dessa Situaqao I, nro fol completa em todes as pr~o 

pr.lodndes, e existindo monos possibilidades de dupla colheita na 

moesma drou o nvol absoluto do omprogo nas propriodades riecaniza 

das 6 mort comparado corn as propriedades mocanizadas das SituLi 

qoes I a III. Foram titilizadas quantidades do mao-de-obra conside 

ravolmonte maioros om propriedades menoros, n~o s nas proprioda 

does mocanizadae como ras nao-mecanizadas, em todas as trs situa 

9os. 
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Grifico 1. Ulayio oegtre tamanho, uso do mao-do-obra s mocanimagao 
.so tuncoor selecionadass Sual do Brauil, 1969. 
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Signiftca isso quo a mocanizaqfio da agriculturn, 4 nu 

corn rolBao ao emprego de m-o-.detr'a ou ligeirameflte positivil 


obra? Na ptemonte andlisetiuiso 4 vordado. Entretafltot diversom fa 

toriis partictilares influeziciaramt niin 91tiaq~os e,,tudadca.e 0109 

quando sp iritorprotai im resultadon.Itiproiplam ner comproezididos 

prinro lugar, antes da zncanizagn~n, on pontom do oisfranguamn 

do ano estavcrn I Imitando at~o do ma~u-de-o bra omn perfodion-chave 

drea dedicada A ctiltura e a intensidade do uso cia terra. A mecani
 

zaeUo, po:Ls, tiao ad ilivIou eases ponton de estrangulamfenlto, ma~st 

or.3rta de ntgo-do-obrarassim agindo, permitltu nior atiizarao cia 

Em gegundo lugar, entbora a util.1:ia4;o da mgodurante o ano todlo. 

d9itilar em propriedades de tamanho eqitivalerite, a diAdo-ofirn-moja 

namilca da mocantwagq~o, eapecialniente na Situaga-o It, freqfienteiojt 

e, ansim, pode realto envol-v a rvombilnagao de inidlades monores, 

monto romtultar r'ru menor emprogo do mio-de-ob'a riB dron. VEmbors. a 

o ano e o total de ,nio-de-obra efe 
qtiotos enipregaclon depoin dci miidanga sejam provaveimote mato coml 

pitwonto ut.ilizaidcon durante 

tivuimente uttliznda possa ter atimentado, pormaneco o rato do quio 

peesoa ditretanuonto dependenenm algumnas dream o ntlmero total de 

tes da agrictittirn certamente dimnutuii. 

cresconto alivdaide economica. gerada por 

1.1m itnpccto final nto emprogo d o quo ocorrt- nas indt1s 

trtas ligadan A agricultura, qua so desenvolvem como resposta A 

uia agriculturti moanioq 

hdi dadios dispottivoia
cia. UEssas Pao cortatnente positivas, mas ni~o 

pari cail.m~ilar a rquantidlade. 

C1119 to de JProdupao 

no ofpltos da mocnzaq6RO no" cujmtos da produqao nso 

.:,uIto ciat'om. IRt todon os casoa, am propriodados moncrizada". fizo 

desposs do ctisteoram Investlnmentom substanc ienImente miLiores em 

pair unicdrnde do piwodugio. iEse item de custo representa tint custo 

adicional tie oporagao do .mndquinas e urn uso umn tan-to maior dio 0 L 

tros Iintimon varidvois. t. provalval quo, corn a rnocaizaqaogo agrJ 

na tiliza;ao do 
0ijitares ootejIam oporando mais prdxinto da margeni 

em rondas majores e tanubdni tivei~slustumos Var-idvel.1s (resultando 
do vi~sta do sociedadot istomiot'B fio uiso tie insumon). Do potato 

http:Var-idvel.1s
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pode ou nao ropresotar uim ust, inteligeiite de roocursoag dorperde~t 

do do rotorno alterciatlivo pdra o capital encasso. 

0 citabo utiltdrLo do produgio para dospemas do 1nveti 
mento varla dependotido da siuago eatudada. Na Situa9,,o It iau 
mento5 do invostimanto em oquipamtoritos saro parcialnoito comptPitsj 

don pela diminuigq-o do robtinho (110) . 11580, juntamento corn mtibm 
tanclim aumaritom de p)rodttuiao# reaulta own cuatoR roduzidos po1r U 
ruidado do 1produ(;ro pan itivestirnentoo riio fuindidrrlas, em proprie 

dadon mocanizadas. 

Nas outrane i4itl-aqges do propriedades ostudadam, on cum 
tos de i riveatimetk-to por unidade de produgiio aumetitaran corn a mocj±. 

niza~ao 
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1111 IIOVO u fvoi die produqFio; 2) o orelto do soubs LI.tuigo , quo citita
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supol' quo aI prifiip).. forgo. quo ipui s:1ona a motior pallto do atnen 
to tio orq-amento destLnado 11 incun.ILzaf~do dove rosultar do inia inudaln 
(;a ri7uidaiienatal na f'un'ao tie ;irotdiit,'"; alljroeada. Fiol I san tiresamn 
te o, quo acontecou. Os alILos I~Vot;4)s do trigo a.[ toravain vonbnu~os 
do a Liv Ldades , do pocullri a ox Loitsi va vti o ri Cu lturu in s La para a 
en . tura dv trilro n I tnincri tc ospec 15 I I zd?.~II ]sso cr.I0ou Ma Ocohni Les tic 

comeliAndes sazona is dio indao-de-obrao 4'do niaqutis (1pie m51 I)VOOnchl. 
dam stats eo'icioitomntit corn o equitmmuito ielcatilzndlo, f-, p1roWvOv 
quo a eticassoz es tao titi. H1e fiio-rto-ohi'n touhba ro 'orqatio a inudion 
(,-, parij a nocanIlzaqro . Do sse niodl 0 tin1 tiovil runtio do procitiqto stir 
gido rintrol- do stibsIdlo rtI.IfI tic) prero dio produt-to, a micna 
zat~ao 0 inais too::i oninionte vAvI. dol(titub 05 11todos qlur eol-gan 
inais tnt-o-tlo-obra, 

C. efloito Oituitt 1.1.1 In lt Iodit r sonscs t'or''ass1 e cts
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Li' I bui.VytO risill Lol 111111 ells t~o Itt 1-tr Io.itdoLi.It-'o rinc- (JuL11 quo e q1uat 
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(22) i'etevr' I. KnIght, inpor I Sidhs i. I tion In liraz 1.1.1a£1.3 Airricu I tit 
vot The I''odu~c ti on of Who t Iii Ifto Grniclo do SO.", riropnred Cr 17 
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