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small farmer of Rio Grande •Do Sul in Brazil. The author provides a general background of 
the geographic region and settlement patterns and a general description+of small farm. 
agriculture as it is practiced in kio-Grande-,do+Sul-Braz-1... , - , 

The study reports on rates of technological change on farms as related to farm size, 4.e
 
-tht-technologyavailable, and t-o institutional settings. Findings ar thatawall-farms
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A case study of more than"6500 small farms located in the municipio of Lajeado is present
ed.,"Farm characteristics are provided on land use, &ropping patterns, livestock numbers,
 
labor.supply, number of peopleresiding on farm and years of schooling completed by farm
 

operatoV. 

A summary of the principal costs and return components are presented. This is followed i
 
by an analysis of two factors affecting income: use of technology and farm size.
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Technologic.al Change and the Traditional 
Small Farmer of Rio Grande do Sul - Brazil 

by Norman Rask 

Rapid technological change in agriculture is a recent phenomenon for 

most developing countries. Where rapid change has taken nlace, the impact 

on farm families and rural commtnities often differs great] y from one area to an

other. In some areas farmers make dramatic changes in their production prac

tices while in other areas change comes very slowly. These differences In 

the rate of technological chanpe result from several factors including, 

(1) the characteristics of the available technoloy, (2) the structural form 

of agriculture into which technology is introduced, and (3) the composition 

and orientation of the institution serving agriculture. 1 

Technology comes in many forms. From economican point of view.- we can 

identify at least two. One is that technology in which economies; of size 

are re].ated to its use. ost forms of mechanical technology fail in this 

category. Tractors, for example, genorally renufre a minimun size of fiarm 

before they can be economical'v utilized. Non-divisibIlity and direct 

substitution for other Inputs--in this case labor--are usuallv important 

characteristics of this form of technology. A second form, is that which 

is highly divisible in its ,use and therefore neutral toward size. Fertilizer, 

hybrid seed, and pesticides are examples; of this form. 

The most common structural difference In the organization of agricul

ture relates to size of farm. The distributional nature of farm sizes in 

any given agricultural. society may range from uni-modal where a.l farms

are relatively uniform :in size to bJ-m,.t:il where sign .ficant numbers of 

farmers are found at both extremes of t1e size contintuum. Sj.ize also has. 

http:Technologic.al


inplications for the amount and composition of other required inputs. Many 

forms of mechanical technology for example, can be appropriately employed 

only on large farms. Enterprise choice and combination are additional 

characteristics that distinguish farms in the use of technology. 

A third force that helps shape the development and use of nety technology 

is provided by the institutions that directly or indirectly serve agriculture. 

From the allocation of resources among areas of public research to policies 

that encourage or Jiscottrage the use of specific forms of technology, these 

institutions can have significant impacts on the rate and direction of
 

Credit and price policy are two examtechnological change in agriculture. 


ples of important institutional forces that effect technological change. 

The interaction of the,;e three forces; the form of available technology, 

the structure of agriculture into which it is introduced, and the institutional 

setting together determine the path technological change will, take. The pri

mary focus of this chapter is on the structural component, and more snecifi

cally one aspect of that structure, namely small farms. The form of technology 

and the institutional setting are treated where appropriate. 

Ba j~ro nd 

the southern most state of Brazil. Its a.riculturalRio Grande do Sul is 

structure is essentially hL--modal with significalt areas of both small and 

large farlys. Today, the small farm aigriculture of this state finds itsel.f at 

of new and profitablea crossroads of development. The recent introduction 

production techniques has encouraged many farmers of the state to intensify 

and broaden the use of tcchnolop.y. The early adopters, however,.have been 

the medium and larger Farm. i farmers have laged Whywhie .itle behi ad. 

s t:his true? n~i No (ratie do Sul, ;everal. structural Factors have coatr

hIut:.d to the prob lem of the sT1n.i rarmer in n-t:l,'I e o tecl nlogical change. 
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First, many small farmers are constrained by a small resource base which 

limits their ability to acquire and utilize economically many of the new 

forms of technology. Further, this resource base commonly exists In a less 

than optimum combination. That is, capital in its many forms is traditionally 

scarce relative to labor. Thus, forns of technology that substitute for 

labor are often inappropriate. Others that require substantial cash outlays 

cannot be financed from current income, Forcing the farmer to enter the 

credit market for resources to acquire the new technologv. 

A second obstacle relates to the farm organization. M.ost small farms 

are diversified. Several cron and animal enterprises are combined to make 

the best use of the limited resources. Technology, however, Is oflten cron 

or livestock specific. Thus it is easier for a slnf,[e-enterprise farmer to 

learn about and apply technology for his operation than it is for a diversi

fied situation that may involve several different forms of niew tochnolopv. 

A third factor is concerned with the manner in which institut ions serving 

tgriculture relate to the farmer. Again, it is aI)parent that educat'onal 

and communication services (extension), credit institutions, government 

price and credit policies, and technology development (research) are usually 

more or.ented toward the larger commercial farmer. in many cases the estab

lishment of these servicesand institutions may net consciousLy favor the 

larger farmer, but in thir ojral:ions this bias evolves [12]. 2 

The impact of these str factors -c7inforced by thefctura. I.s'further 

specific geographic condition:s and settlement patterns that resulted in the 

initial establishment of the -:vall and large farm areas in R.o Grande do Sul. 

As new tcchnology :is tntroduce. into thess sitiations a rurthor polarization 

of the agricultural structure occurs. 
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Today, there are two major farm groups in the state. One group, the
 

large farms, is characterized by medium and ]arge cattle and wheat farms.
 

It has made substantial use of modern :echnology, agricultural credit, and
 

enterprise specialization with a concomitant Increase in output and farm 

income. This is in sharp contrast to an area of small farms which is lagging 

behind in the adoption and employment of new technology. The small farms 

located in a mountainous region, include about one fourth of the land area
 

of Rio Grande do Sul. lHowever, this region is considerably more important
 

in terms of people since its 375,000 farms include over two thi.rds of the 

farms in the state. It is characterized by rugged terrain, small diversified 

farms and traditionnl forms of cultivation. Continued subdivision of farm 

adopt
units is further restricting the ability of the small farmers to 

wodern technology and generate sufficient incomes. 

The small farmers are decendants of European settlers who came to 

Brazil during the 100's. In nost instancc's, they have maintaLned language 

They are con:;idered trad iti.onaland customs from Europd until reccnt 	years. 


benind while signinot in the absolute sense, but because they have' lagged 


ficant changes in technology use, producti.vitv, And economic growth-how,
 

areas and in the genera]. Krazliian economy.Occurred in adjacent rural Some 

the small formers, how,;ver, the ch:anges arerecent advances have been made h: 

genera].ly in areas of Itechnolo g'y rcouirtug, Oeroy liite cash uuLla..: 

do Sul wi.thWe begin our discuss ion of thu. small 	 farmer of !MH Crarude 

gography,, sutIemiant nnd presc'nta description of the area, Including its 

one repreeconomic sitruation. This is followed b7 an in dep Lh c;1 s studv of 


sentat[ye commuiIt ty . lojeado, wi£tlhii the 'g ..i of saill firm:;. Deta-i Led
 

a r nil ly cillc:ewd from I ,apil.e K frims this conm

Lhcah'ons 

farm level dAuC:n was .ig 

munity iln 1965. he sime fiariun were 	 revi.,it e ina I.)69 to 1easire tme 

i nt.'rv"l ing \''.'aIrLin the 	 lour Oth;It had taken place 

http:genera].ly


('eoraphic heplons and Settlement Patterns 

Rio Grande do Sul is bordered on the east hy the Atlantic Ocean, on the 

south by the country of Uruguay, on the west by Argentina, and on the north 

by other states of Brazil. This area is located in the temperate zone of 

the southern hemisphere at about 30" latitude. Altitude variations coupled 

with favorable latitude location have alloe,,ed most tropical and temperate 

climate crops to be grown in close proximity. 

An imprtant geographical feature of southern Brazil is, escarnmentan 

located near the Atlantic Ocean at an altitude of approximately 3,000 feet 

above sea level (figure 1). This escarpment is prominent along the eastern 

coast of each of the fnur southern states with the exception of the southerr. 

half of Rio Grande do Sul, where it turns inland. The escarpmeut is the 

beginning of a great plateau which is inclined from the sea to the west. 

The tilt of the plateau to the -jest has resulted in almost -no major river 

systems on the east coast of southern Brazil. Rivers beginning near the 

escarpment, only a few miles from the sea, flow hundreds of miles befe:'e 

entering the Atlantic Ocean as part of the Platte River system in Argentina. 

In contrast to the high plateau, there are two low-level plains in this 

area. One is a nari'ow coastal plain along lhe Atlantic coast. The other is 

an interior open range land area in the southern half of the state of 

Rio Grande do Sul.
 

A fourth geographical area is a mountaLnous region connecting the 

escarpment to the low-level plains. 

Each of. thes,- areas if; represeuted in the age:iculture of Rio Grande do Sul 

and i; characteri/.ed by d istinctiv so., topography, vegetation, and cli-mate 

In different patterns of settlement and systemsconditions which have resulted 

of agriculture. 
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Small Farm Repions.
 

escarpmentThe mountains that extend from the coastal plain to the high 

of-very steep hills and valleys. The rapid iiare composed of a series 

crease in elevation results in substantial annual rainfall. The natural 

forest of deciduous trees. The soils are relativelyvegetation is tropical 

fertile, but because of topography problems do not lend themselves well to
 

settled by Europeanintensive cultivation or mechanization. This area was 

immigrants coming to Brazil in the middle 1800's and later. Many people 

still retain their native language, principally German and Italian. The 

immigrants were settled on small farms (2j-30 hectares). Most of the
 

potentially tillable land has been cleared and pre.sently is under cultiva

tion. Farm subdivision is resulting in a sharp increase in the number of 

smaller farms. 

on in a part subsistence, partAgricultural production is carried 

market oriented economy and consists of essentially mixed farming: corn 

and beans are the most important crops, and hogs the most important, live

stock enterprise. In regions close to major cities, a substantial amont 

of dairy products are produced. 

The coastal mountain range continues inland through the middle of the 

state of Rio Grande do Sul connecting the southern extremity 'Cf the high 

plateau with the lowland plain. The municipio )f Lajeado is located in 

this geographical. area.
 

A second area of small-'arm agriculture is located in "mountainous
 

areas" on the high plateaZu. 3 Where the rivers are cut very deeply ir.tQ. the 

plateau, climatic and topographic situations and settlement p'tterns sin.ilar 

found. These ioterior mountainous.to those of the coastal mountain range are 

In the early l960X'r by second akid third generation desregions were settled 

cendants of Germans, Italians, and other European imnlgrants moving from the 



coastal mountain range into the interior valleys. Also, the types of 

agricultural production found in the interior valleys are similar to those 

of the coastal mountain r.onge. 

Cattle and Wheat Regions 

The open plain of tlihplateau was the first area settled for agricultural 

purposes. It was settled in large estates for the Production of beef cattle. 

The present agricultural produ,.tion is still predominantly range livestock 

carried on under reasonably large farm situations. However, agriculture on 

th open plain of the plateau has recently undergone a partial transition 

to highly mechanized wheat and soybean productin. The farms are medium to 

large, Due to the transitional nature of the agriculture, systems of 

farming run '.-he gamut from traditional to the most modern of mechanized 

units. Also, because of the high cost of mechanization and reluctance on 

the part of traditional cattlemen to shift to more intensive land use, 

different teaure systems have evolved. Initial impetus for change was 

given by p -fessional or business people in the city who purchased !nchin

cry and rented land from cattlemen for the production of wheat. 

The introduction of mechanization for the purposes, of wheat production 

and the resulting cultivation of land has also led to the use of these 

machines for the establishment of improved pastures for cattle grazing. 

The lovand plain of the southern half of the stat'e of Rio Grande do Sul 

is an open grasslond aren which, like the high plateau, was settled by 

Spanish and Portuguese iettlers interested in cattle rais g. Thu type of 

agricul.ture is mi. M-d sheep and catiLle prohzic-tori on large farm's usialg 

tradI.ttonal raii-hi.ng practies. ;omle wha't I; produced here al.o; however, 

climatic cotidLtion-3 are less favorable than on th,- plateau. 

http:raii-hi.ng


Some irrigated rice is produced along the principaL waterways. Farms 

are relatively tarj, e, generally ranging in size from several hundred to 

severa Lhousand hectares. 

in summary, the present form of agriculture of southern Brazil and 

Rio Grands do Sul is a result of the distinct geographical and climatic 

each area. and is partly dependent on the settlement patternsbase found in 

which hav. evolved over time. Three commercially important types of farm

ing can be identified. First, in the open area on the high plateau and on 

do Sul is found an extensive cattle andthe low grassland area of Rio ,randc 

sheep grazitg agriculture based on large farms. Second, within these same 

areas, many farms are now undergoing a technological revolutioni in the use 

cash grain proof modern agricultural inputs as they change to mechanized 

duct ton. Third, in the mout-,in regions, mixed farming of various kinds with 

of corn and hogs is found on medium and small farms. This a predominatice 

adoption of modern tuchoology. AnJ.atLer area has lagged behind in the 

existing disparity Ln levels of farm income between these two major regions 

is further accentuated by the differential impact of technological change. 

SmaLl Fr,- Lculture in Rio Grande do Sul
 

in Rio GranCde do Sul has increased dramatically in
The number of farms 

recent yuars. M'ring the decade 1950-60, fan number- increased by one

number of of than 10 hectares (22 acres). doubled.thield,, while the Farm. 0lss 


of fariam in 1970 show an even greater increase
.:itV:<ites of totaL number 


dur .ng the li;t decade (45 p,.rcent) . This increasne in farrm numbers, and
 

smaller size catcgories demonstrate the

I/reater concentraAion of farm; in 

iucre,:I!ing 111iportaacn of small farm agriculture in Southern Brazil, and the 

to more clearly understand the particulae" characteristics of this segneed 


ment: of agrIculture.
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The purpose of this section is to present an overview of the general 

Small farms, while displayingthe farmcharacteristics of small regions. 

do certain general characteristics which set 
considerable variability have 

them apart from the larger, more commercial farms of adjoining regions. 

are the following: 
4 

These characteristics 

always owned by the person
1) Farm ownership - The farms are almost 

farm Studies in the small-farm regions indicate
operating the business. 

the property they work. In some 
that about 97 percent of the farmers own 

because of the iu.cdence 
areas the number it nearer to 90 percent, partly 

of tobacco farming in which a share-crop system is quite common. Also, 

about 15 percent of the farmers rent some additional land to enlarge their 

farm operation. 

2) Farm Size - The number of hectares operated, varies from one to over 

from 10 to 25 hectaves.
fifty. A majority of the farms, however, have 


Farms with less than 25 hectares constitute almost three-quarters of all
 

from one-third to more
 
farms in the region. Crop Land normally occupies 


the area operated.
than one-half of total land 

supply is composed almost
3) Labor spily_an;A ul.1zation - The labor 

In some cases small, amounts of 
totally of members of the i,medLate fa;lily. 


perin UC peak Jabor raqvirexints.

seasonal labor are employed during of 

veryj rare. On most farms the 
The incidence of full-time cmp LoyCd labor in 

o that needed to performin e:cesssupply of famil.y labor is often great 

the productive farm operations. 

supply, this famini.l.y labor hai l.ittle
In addi.tion to being in abundat 

The amount of productive
alternative use other than on-farm emplomfln!t. 

than three mnn equivalents
farm labor avail.abl.e averagers from L.wo to more 



per farm. The smaller farms have the lower values of available family 

labor, indicating a greater necessity for some members of the family to 

seek other forms of employment. 

The contrast between available family labor and the amount of rcoductive 

iabor needed to operate the farms is very apparent, especially on the 

smaller farm sizes. For example, the farms under 15 hectares have about two 

times as much labor available as they can productively utilize. Farms under 

five hectares have from three to four times more labor than is needed [151. 

Crop production accounts for the greatest use of the labor supply (60 

to 70 percent). This is generally true for both large and small farms. 

4) Crop and livestock diversification - Though the farms are small, many 

forms of livestock and crops are found on each farm. For instance, almost 

all farms will have milk animals, poultry, and hogs, and will raise a 

variety of crops for both sale, and animal and family consumption. Corn 

is the principal crop grown and normally occupies from one-half to two

thirds of the cultivated acreage. It is used principally as a livestock 

fied for hogs, which in turn constitute the principal livestock enterprise 

and source of income. Cash crops, with regional variations include corn, 

soybeans, wmeat, tobacco, and black beans. Commerical daLry herds are 

located near urban centers; however, on the typical farm, dairy product sales 

are seasonal and cons st of surplus suppl.ies above family consumption needs. 

5) ProdtivitRv'.i !yU - Ioevr>ls of both crop and li.v[w Lck productivity 

demonstrate two, i.mportmnt points. 1) They are genarally very low, and 

2) the diifferunce ba.wctn the hi gh level producers am the veray in ry 

great, often ,:chieving the nng ituda of two and thlIree times. For e..impl",, 

in one study [91, the high ten purcent of the fnrm; Ln the product tion or 

corn achieved yic:l.d:s o o.ur 3,000 kilograms per hec tar", ,w.hiIe tWe :v, ra~ge 
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for all farms was about 1,200 kilog;rnn per hectare. In milk production 

the high ten pe.rcent achieved levels twice as high as the average. n hog 

production the number of market hogs raised each year for one sow was three 

times as high and the average age for selling fat hogs was less than half
 

when the more efficient Farmr.;(high ten percent) were compared with the aver

age.
 

6) Hlrme consumtIon - A significant portion of the annual livestock and 

crop production is consumed on the property by the F'arm family. The actual 

percenLages will wary depending on farm size. On the larger .arms studied, 

an average of from 20 to 30 percent of total production was consumed at 

home, whereas on the very small Farmsrthi; percentage approached 80. 

7) Power sources - The necessary agricultural operations are performed 

laigely by hand method, w;ith Lii:r.ted animna power. The incidence of trac

tors or modern land preparacLon, c"tt ivLation or harvst equipment is very 

small. Often dairy animal.s seuve a dual, role as work animals. 

8) Tit tle modcrn '__chnoByi lld mei and thods of performhing farm operations 

is one indication or low use of modern technoJ.ogy. Others are: little user 

of fertilizer, hylhrId seed,: , seed innoculat ion, L tc., with crops and the 

lack of use of N,,oldarn sa[r'y and floadiJng pr;acti.ces: with the liv ',cock 

enterpr [ses The lack o u::pJi,'atr i o F Loohn,!.,y rfesuits in gennral low 

levels of productu;[ty in So.crop and. Meives tack&e.terprives and to sub

st antial di.fT'Lrt: .:-c vr;':: and the oh, ).-,vthoe .l'a reau t:; Waindby
 

the few farmers mpi,yia iproo,:d mhir, an noW;e i.nthe discussion of
 

,bovo..
producLi-e lcv i.;l;; 

9) lot.w [cJ;.,.; - The i-,'.;c(_oriomu. peru;rtnact am measlr;ta.ed by farm 

little dermmisi.m cO;"re very low. :nur'r ,-d ,,r; f. . n ;aid .q;e of 

h a ln:.. um.: if pr d.,tivmethod.s ,onbfl) ed Wof. :,Il Lani a i n Lo.w t2-c.l.i; 


ity pur. acre or ,imi,;a , , : ! i .iIto. tllow f.,- ,:my o[ the b..nel itL o a,;pecial.1

http:lr;ta.ed
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zation. Thus, the possibility for a large volume of production, already 

further reduced by the lot. per-unit levelshampered by small farm size, is 


n most cases, excessive
of production. To this is added an abundant and, 


labor force (even with hand methods of work) which further dilutes the
 

small vol.ume of production when considered on a per-man basis.
 

The cumulative effect of these typical conditions in the small farm
 

area is a low level of productivity for each agricultural worker and,
 

hence, a low economic return for the work he performs.
 

It has also been reported that as farm size increases, thn productive
 

capacity of labor is still 	not sufficient to reward itself with an adequate
 

return [9]. This indicates that whether farm size is increased or not,
 

there has to occur some increase in the productive capacity of labor, This
 

technology. The
 can be accomplished in part through the application of new 

not widespread,utilization of currentLy available tLchnology however, is 

the use of low cost technology.though some ndvances have 	been made recently in 

typifies in a general. way the major characterisi:icsThe above description 

of the sma].l farmer. The remainder of the s tudy is devoted to an in depth 

farm region.case study A one muni.cipio (county) , Lajeado, WYthin the smal. 

lTnjeado were interviewed in 1.965Ninety--one farm'iv; in three districtr of 

and aga.fn in .1969. This was a pcriod of time in A.Mh['h ,ign if[cant gai.ns in 

la1ccd by many farm ragionsthe use of tecl1Wog ynd credi. we re being e:pep 


in BrAEi. The :;mall f cm rvg.ton no'orounotely did not shar'e equally in this
 

nod hn nec-:; sa ry conditions
growth. Use o1 output-LAncreas ing Curhnology 


and ":;n are a r:an t cal parl of the following -:ualyis.
for iAn; i.ntrod ctior 

c',_teL
'[he mun[Ripio rF 1.a-n Escloc.ated ne.:ar Lho a of the ate of 

nt th ar..a in varLed, but: gntrnllyR.Io Grande A '.c o,,,raphdo Su l 



a central river valley bordering Lajeado on the
mountainous. There is 


In the extreme northern part, the mountains blend into the high
east. 


plateau. Altitude variatJons range from 100 to more than 2000 feet above
 

It is an
farms ate located on very steep slopes.
sea level. Many of the 


area of small farms producing primarily pork, dairy products, 
tobacco, and
 

corn. The soils are basically lateritic developed from a basalt 
base.
 

They are highly acid (about 5.0 ph), low in phosphorous and high in potassium.
 

Aluminum toxicity reduces yield potential in most areas, 
while erosion is
 

Annual precipitation averages 48
 a problem, especially on steeper slopes. 


Light frost may occur occasionally
inches, with good seasonal distribution. 


at night during the months of June through August.
 

The area was first settled by German immigrants in the middle !800's. 

The original colony was established in 1836. A smaller, more recent Italian
 

The immigrants

settlement io located in the northern part of the municipio. 


farms of about 25 hectares in size. The process
 
were original.y Settled on 


in a gradual

of population growth and subdivision of property has resulted 


than 6,500

decline in the average size of property. Today, there are more 


small farms in Lajeado and more than 50 percent contain less than 15 hoc

5
tares. 

two distinctly different institutional frameworks serviug 
the 

There are 


One surrounds the production of tobacco and
 
agricul tur, of the cegi on. 

a highly vrtica ly integrated industry
tobacco products and is composed o 


a price leader. The other framework
 
with one dominant cimp:ny acting an 


the iwnre typical
aeth2 a, 2ictu. t nra en' rpris-;es and d[isplays
includes alL 


In the
 
a variu y of institutions srvling the C;annm people.situation of 


also supply
 
case of tobacco, the cumpanten buying tobacco frnm the faruters 




and curingthe seed, fertilizer, insecticidte, , fungic ies, small implements, 

barns which are necessary puroha-;cd inputs for growing tobacco. With little 

cost subtractedexception, these items are advanced to the farmer and their 

crop at the end of the season. In addition, the comfrom the value of his 

farmers in the proper
panies furnish technical consultants who instruct the 

methods of growing tobacco.
 

serve
For other agricultural enterprises, a variety of institutions 


the farmers. AS(2Ran autonomous extension service supported with federal 

Lajeado and employs two agents, one man andfunds, maintains an office in 

one woman, to instruct the farm people in proper farming methods and to 

of general help to the agricultural community.disseminate other information 

The state government also maintains an agricultural extension office with 

one agronomist and out rural technician. 

other financial institutions givi.ng cre-There are several banks and 


dit to farmers. The most impo:rtant for the small farmer is the Bauk oI
 

Brazil. The county g,vernfeut purchases come items for resale to small
 

son" type;i of feed and medicalfarmers, such as hybrid corn, fartilizer, 


with only a small extra charge to cover
supplies. These are sold at oust, 

handling costs (about ten pe rcent). 

There is one :;laughter hous: which purchases most of the hogs and sells 

prMcc!-an is =,.red privtcly by the 
some hug fEned. Au ch oF the ary 


re;t is ld to local distributing or

producers or consur,.d at ,ore.. The 


nni o:her i li. tr establ i.shments.
processing planit , hv'. lit:is, 

i: t:M anceof the eighl: distiri.cts in. Ltajeado.Far e:s .. are intuervi',..''i, 

. da maket r.?soIrce Atu-
Each of the [tree di:;ri.ct-:; ror 11i.', ntls Alffr.,t and 


t.he± river valley, has superior soils
 
tion, ini.;ler.,:t one i s Loctad ;iong 

http:di:;ri.ct


and topography,and includes the county seat. Distr ct: twn is located in 

the foothills of the mountains. It has relatively good access to markets. 

Topography and soil condlitions are less favorable than district one. The 

third district is situated at the higher el.evations near the edge of the 

plateau. The region is extremely mountainous, with poor soils. Conse

quently, farms need to be consilerably larger to provi
1 e enough tillable 

land to support a farm family. A major all-weather highway completed in 

1969, now links the plateau area of Rio Grande do Sul with the state capital.
 

This road passes close to but does not pass through each of the tWree dis

tricts. Districts one and two, with previous access to markets did not
 

evidence major adjustments following completion of the road. However, now
 

patterns of agriculture and employment are already evident in district three.
 

M._lajor Farm Enterprises 

Farming in Laj,:ado includes a variety of farm enterprises often on the 

same farm. Four principal enterprises, two livestock and two crop, a:e
 

selected for detailed description here. They are corn, hogs, dairy, and
 

tobacco.
 

'[he Corn EntnrLyrise
 

It has been e-stimated that 40 percent of the cu]tivated land iW the
 

small farm area is devoted to corn production. Farms in Lajeado clearly 

follow this pattera as corn account.s for more acreage than any other single
 

crop (Table I). Furthermore, LUIn I; a mul.ti-purpo.se crop. K is the 

. it isprincipal feed input: f'or fattenlug hogs on the more advanced farm; 


th.e!
consumied in large quant:tles in thu.± fari houehold where it sees as 

flour for making b'rend. And finally, .t can be sold or purcha, ed, depending 

on the ma ner in which the ferm operator combine; the various far.m unterprLses. 

http:mul.ti-purpo.se
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corn production utilized very little
Utntil recently the common system of 

advanced technology. Traditionally, a white variety of corn has been used 

that is used in the housefor making the corn flourbecause this is better 

have been Lntro
however, improved varieties of field corn

hold. Recently, 

Use of fertilizer on corn is practically nonexistant. 
The common
 

duced. 


place 3-5 seeds in a hill and space the hills 
about
 

method of planting is to 


Often oth-r crops such
 
a meter and one-half apart, (four 	and one-half feet). 


planted between the hillssoybeans or cassava are as pumpkins, black beans, 

of corn. This intertilling of crops is more common on 
the smaller farms.
 

two districts sampled, over 90 percen- of the
 
For example, in the first 


On the larger farms of district three over
 
farms followed this practice. 


'The planting is done
 
60 percent planted planted companion crops 

with corn. 


Ihen the crop is
 
the months of August, September, 	and O,tober.
duri-ng 


corn plant below 
mature the farmer passes through 	 the fields and breaks each 


the ear will be pointed downward and thus
 
the lowest ear. This is done so 

The corn is then harvested
of water inside the husk.
prevent the penetration 


June, as needed, depending on the use,
 
over a several mont:h span, March 	 to 

storage facilities, and time available. 

not adequate. Therefore, when hogs
On most farms stoL'age facilities are 

as a hog fattening
farm as w;ell, the harvest period serves 

are kept on the 

If the corn is 
and when the corn is consumed the 	hogs aro marketed.

period 

generally sold at harvest. The price of corn,
 
produced for sale, it is 


each year. It drops 30-50 
a pronounced cy:ling effect

therefore, displays 

after harijest begins and remains 	low throughout 
the
 

percent in price -:oa 


July Ind reIaches a peak
Increase gradually in
it begins to
'*harve:st period. 


new year; product!on comes on 
[t then falls off rapidly as thein February. 

the market. 



The Ilog Enter prise 

11ogs are found on more than ninety percent of the farms in Lajeado. They 

are the most important single source of cash income and an important part
 

of the meat consumed 
 in the farm home. Fifty percent of the annual commer

cial slaughter is processed during the four month period 
June through 

September. Another thirty percent is slaughtered In October, November, and
 

December. The remaining twenty percent is processed during the five months
 

January. through May. The 
 price drops about ten percent during the heavy 

slaughter period of June through September. Until recently there has been 

very little price Incentive for the meat type hog and a discounved price 

weight the hog notwhen the of does fall within the 80-140 kilogram category. 

The enterprise was originally established on the basis of fat-typea 

hog. At the present, the Duroc ,Jersey is gaining increrasing approval among 

tihe more advanced farmers. 

The sows generally have one litt.r per year, usually in the s'ummermonths 

January to M.arch. The litters are ma LI and mortality is high. There is con

siderable variation among farmers. For example, about 30 weanedpercent 

fewer than five pigs per sow each year. Only fifteen percent weaned more 

than ten. The timing of reproduction is tied closely to the seasonality of 

feed production with heavy marketing In the winter, June through Sep tember. 

This is because corn Is harves:ted in Ap ri.l, lay, and June. liWith l.te 

adequate storage avnilable it is Ccd out and the hugs marketed, Prior to the 

few months o f fattening the hog, ""bsJ.st on cass Lava, sw.et- poLatoes, pumpkins, 

and pas .re. Oft un mar y of the.e;, inigredient.; are mixod together ard cooked 

before being fed to the hog:;. Fithis procc:s is c .lLed ";;vagcm." 
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TABLE I 

Farm Characteristics
 

LaJeado - 1969
 

Dis t r i c t 
Farm Characteristics 1 II I 

Land Use (hectares)
 

Cultivated 7.8 6.7 7.7 
Pasture 2.0 3.7 9.4 
Other 5.6 4.3 14.3 

Total operated 15.4 14.7 31.4
 

Cropping Pattern
 

Corn 3.4 2.8 3.7
 
Soybeans 2.7 1.9 .4
 
Wheat .1 .1 1.7
 
Cassava .8 1.1 .5
 
Tobacco .3 .3 .9
 
Other .5 .5 
 _5
 

Total 7.8 6.7 7.7
 

Livestock Numbers
 

Cattle 9 11 ll 
flogs 22 25 17 
Poultry 54 48 52 
Draft animals* 2.6 1.9 3.0 

Labor Supply (man-equivalents)**
 

Family 2.7 2.7 3.0 
lfired .1 .1 .1 

Total 2.8 2.8 3.1 

No. of People Residing 
on Farm 5.0 4.8 7.5 

Years of Schooling Coipleted 
by F!anM Operator (Z of Total) 

0 4 2 30 
1--2 7 6 18 
3-5 f_9 92 52 

O1.00 T100 

*fn many insLances, dairy aniriali ,wnrved a dual. rnle- ns both datry 
and work in].,-ails. Therefo e, tis va lue .1", .ornewhatw unduceitlmmat d 

man -equivalcnt is, deFine- as 300 daiys of productdve labor avat..i.-. 
able on the [arm and -isdeterr1;ed by age and sex for family members 
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The principal problems limiting the productivity of this enterprise 

are health, sanitation, feeding and broeding.. 

Health and sanitation are the most important problems and severly lmk.ts
 

any potential benefits Crom better feeding and breeding. The State Depart

ment of Statistics shows a 20 percent mortality in the hog herd of the state
 

each year. Some veterinarians working in the field place the estimate as
 

high es 30 percent. The greatest loss occurs prior to weaning. Poor care
 

of the young pigs, dirty pens, exposure to wind and rain and a general lack
 

of health management are the principal causes of the high mortality rate.
 

Other than the fattening perLod, the hogs are not fed corn and in
 

general are not fed well. Balanced rations are used by only a very few
 

farmers. The present feeding method, with the fat type hog and late market

ing, results in a feed conversion ratio of six or seven to onL.
 

The Dal ry irprise 

M.ilk production is a secondary enterprise on most farms in Lajeado. 

While dairy cowzs are commonly found on the majority of farms (92 percent of
 

the farms have at least one cow), the average number of cows per farm is 

only 3.3. Vhen specialized dairy farming is found, it occurs near several. 

major market outlets. Lack of good all weather roads, suitable transporta

tion and cooling facilitles Limit the production of milk for fluid sales to
 

6 
the proxim~ity of the markets. For exampie, while most Zarms have dairy 

animals only 30 percent actually sell dairy products. This indcates that 

the presence of dairy cows on mny farms is for h=ia us e only and that sales 

are generally the result: of seasonal. over-production that cannot he consumed 

in the household. 
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With the marked regionality of commerical milk production and tile 

benefits that accrue to farmers located near marketing outlets, the 

possiibilitties for expansion in the near future will be limited to the.. 

present milk production areas. Expansion of commercial milk production 

Into the interior of the municipio must await the development of new 

market outlets.
 

The principal limiting factor in trilk production is proper feeding. 

Native grasses do not provide year round feed and few farmers .-o..!to the 

trouble of providing morc. than the minimum requirements for animal life 

during the winter period.
 

The Tobacco Enterprise 

Tobacco occupies a special position in the agricultural life of
 

Lajeado and when viewed in a time perspective presents an unusual paradox.
 

It is the princip~al income generating enterprise and the only crop alter

native for the very small farmer who does not have enough land to economic

ally produce any other crop. But, on the other hand, it is a contributing 

cause to the gradual decline in farm size. a population pressure increased 

and available new land became increasingly more difficult to find, it was 

easy for farmers to divide their properties among their sons and with the 

cultivation of tobacco, each could, maintain an economic uit. Also the 

development of share cropping, especially In 'tobacco, has led to further 

intensification of people on the land. 

Tobacco has unique feat-ures w.;hich have given rise to the present system 

of production. First, it has a hoanv labor requirement and a low land 

requrementL. Tobacco does not l,,d itself to mecl-anization. It requires 

hand labor and constant attention throughout -ll phases of planting, growing, 

hervesting and curing. Furtherwore, the diverse operations are ideally 
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as some tasks are better or at Leastsuited to a family labor supply 

equally well conducted by children, such as the first harvesting of bottom 

leaves of the plants. A few norms have been established with regard to this 

A curing barn capable of handling normal production
family source of labor. 


from 1.6 hectares of tobacco is considered capacity for a family of five 

to six people. When a property has two or more curing barns, each is 

a separate unit by separate families. This is the
typically handled as 


basis for the "parceiro" or share cropping arrangement in which a landowner 

the curing shed, a small house,furnishes the land for growing tobacco, 

enough other land for producing food for home consumption, and often some 

animal power. rhe annual inputs are supplied on credit by the tobacco 

company and the lando%.mer and parceiro divide the profits, usually on a 

50-50 basis. Estimates of the number of share croppers reach as high as 

30 percent of all tobacco producers. 

The tobacco companies are vertically integrated, manufacturing and, 

selling finished tobacco products. On the production side, they provide 

labor and animal power, Lncluding aall inputs and services except land, 

very systematic management service. The necessary production inputs are 

Payment for the inputts is meretyprovided to the farmer by the company. 


at harvest ti.me. The reason 'or
deducted from the value of the crop 

company control of the b)sic production process is that tle company needs 

certain types and quali!:ies of tobacco in specif Led ;imounuts to rmlake their 

finished products. By controlling the basic production they arc able Lo 

specify the variety of tobacco a pari-icular farmer may gro:, and tirough 

plantetrs to produce the qualitius
the-ir oanei.,,iaent 3ervicc. they guide the 


necessary for their particular blends.
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The orgauLzation is etfficient and it would appear that the costs of 

input, to the Carmer are minimal. The system, however, is not without 

drawbacks. Agronomists admit that on the various soils of the region 

several different types of fertilizer should be used. However, they buy 

only one analysis for convenience. The rigid control of all phases of the 

production process [eaves little room for effective experimentation, and a 

general attitude of non-cooperation with extension agencies dampens the 

opportunLty. for new ideas to penetrate the established system of work. 

Finally, much of the management is based on the technical questions of how 

much, what kind , and what q.'atity of tobacco the company wants and not on 

the economic well-being of the producer. 

Econon ic Performance
 

This section looki at some of the economic factors, and resulting 

Incomelu on th fan.m; In La eado. First a summary.oE the princlpal costs 

and rturn conponents are presented. This is cll.owed by an analysis of 

two factors affecting income: use of technology and farm size. 

Cos:: s and Rn t,,rns 

Livestock, particul.arl.y hogs, are the principal source of cash income 

on f:arms in lnj uado (TAble 2), A:ong the crops, soybeans and tobacco are 

nnjor sources of cash income. Corn, the crop occupying the m. st acreage is 

al .. tt I]. u:-u,,'ed within the farm (les; than one percen t: of tot al 

p rooc tia i.s mar'ke.t ed). Tobacco is relat:vel.y rnoe important cn faims in 

the th ird in,[cl:. Non--ftar .o. less imlpor tanice, hnwaver, has.. inomeci112 of iL: 

tncrned I;arply n recent ya;;, ,specially .In tih third diMrict, where 

it accounLed for .-uut one-folurt&i. or totil caQh income .n 1969, 

http:summary.oE
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the expense categorie, livestoc i 

Xpenditures increased greatly in the third diStrit during 1.969. Cash 
.sig iem.Thens areflets thn iortance... oftehgetrrs. aia 

living expenses are quite unifrormfor each area and account for about one

half of to f arm and famlyexpenditures.. .. 

It is difficult to evaluate the changesin income levels, between 1965 

and 1969 ,since inflation rates of 20 to 40 percent were encountered during 

this period. However, when the monetary values are expressed in terns of 

constant 1969 dollars, 'it appears that modest gains were experienced in
 

family income. Similarly the cash requirement for family living went up
 

slightly while the 
value of home produced consumption items declined. 

The substantial changes noted in the third district, including an
 

increased emphasis on wheat and tobacco, a ten-fold increase in non-farm
 

income, expanded agricultural cred:t and capital improvements all point 

to, a fundamental adjustment of the economic life of this area. These

changes probably result from increased opportunities presented by the 

construction of a major farm-to-market, all-weather h:Lghway passing close 

to this area. :Wheat and tobacco are both market crops requiring purchased 

inputs and market outlets. Improved transportation facilities also open

up emp]oyment opportunities ineighboring cities. The new road has. in

creased the econoni'c opportunities available to the farm people and it 

appears that they have quickly takln advantagle of! the new possibil. ities.' 

*. Use of ImrovedTch1 LoIMv . 

TThe s11a.3 f.arn, algricuturu of Rio Grande do .SO- has not kept pace with 

a, major expans-on IIIinh ti;e of now technolgop In neighboring are.,os of 

Southrr Brazli. j tiundo, r'flots th .t;era / trInd . Ilcwhvwer, teveral. 

ncrcatiLng pattern,; aI lhnutuchnologFc 'ii ha e rg-d fn recent years. 

Fertlize u . fo1r cxanlpJ.[n, did 1("1i ncreatdihng heo pediod of study in 

: .:' ": ,
',- ( +: ; ; ' ,+.,+• +:,.' . .. -' .% ' .
 +4 : .
* ' 4+ - , . , , -. 
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TABLE 2 Cash Flow and Income Mzasures 
Lajeado  1965 and 1969 

District 

Cash or 1965 1969 

Income Category I II III I II III 

(1969 dollar equivalents) 
Rceipts 

flogs $450 $285 $137 $343 $334 $163 
Other Livestock 169 176 90 237 284 168 
Wheat 1 4 9 0 5 80 
Soybcans 110 76 9 153. il 15 
Tobacco 28 65 152 82 57 125 
Other crops 7 15 99 19 16 41 
Other farm receipts 51 56 15 49 30 33 

Total farm receipts 816 677 511 883 837 625 

Capital sales 46 0 0 91 45 26 

Non-farm income 55 5 24 189 114 237 

TOTAL CASH RECEIPTS 917 682 535 1163 996 888 

New Crudit 35 51 80 148 76 156 

Expenses 

Crop costs 19 29 49 43 18 35 
Livestock costs 131 99 147 157 123 66 
Other operating costs 83 67 69 127 _91 99 

Total operating costs 283 195 265 327 232 200 

Capital purchases 215 121 9 261 159 325 
Loan payments (principal) 40 2 14 42 42 11 
Cash living expenses 415 453 462 500 479 484 

Incoine- .1,2,'sures 

inveutory change 30 22 66 -55 78 -9 
Depreciation 107 24 8 34 21 16 
Perquisites 289 283 358 244 1.96 287 

Gros:; farm output 1031 880 825 921 972 81.2 
Nut family cash income 634 487 270 836 764 688 
Net fautly income 846 768 686 991 1017 950 
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districts one and two (Table 3). Howeyer, it mote than doubled in district
 

three. A close analysis of the data demonstrates that fertilizer use is
 

almost exclusively tied to two crops, tobacco and wheat. Ioth crops showed
 

substantial increases in district three in .1.969, hence the dramatic increase
 

in fertilizer use there. Further, each of these crops has a special
 

institutional incentive for the use of modern inputs. In tobacco, the
 

purchasing companies provide the necessary inputs, including fertilizer.
 

Change in the
 
Table 3 Use of Selected Technologies
 

I.ajeado - 1965-1969
 

D i s t r i c t
 

Technology I 
 II III 

(percent of farms using)
 

1965
 

Fertilizer 25 27 30
 

Improved seed 21 23 -2
 

Insecticides 46 47 30
 

1969 

Fertilizer 32 23 64 

Improved seed 75 70 76 

Insecticides 71 53 58
 

In the case of wheat, thu government provides special low iterest credit
 

for production expeues a:-s:o-ci ated with wheat grow inp. Two ot: ur components
 

o crop technology were accepted by more farmers in 969I.nsect icide use 



increased about fifty p.rcent in this time period, and the ue,of iMproved 

seed showed the most dramatic change, with a three- fold increase. 

It is interestntg to note that these latter practice: are both relatively 

inexpensive, while adequate Inputs of chemical fertilizer require substantial 

cash outlays. Further, farmers were willing (or able) to purchase fertilizer 

only when outs'de financial resoucces were made available to them either 

through company financing (tobacco) or special credit programs (wheat). This 

experience gives additional support to the key role of credit as an impor

tant prerequisite for significaut increases in the use of output Increasing 
7 

technology in small farm areas. It is often argued that the real benefits
 

from technological change come only after a series or package of new inputs
 

3 
are adopted. Certain.y fertilizer is a major component of the crop
 

technology package.
 

Similar situ;. 'tions are apparent in the livestock enterprises, where 

some non-cash or Inexpensive technologies were accepted, hut littl.e ule 

of high cost technology s5ch as balanced rations was apparent. 

Farm Size Corn;siderc.ation 

Farms in Lajuado arn ,:i the context of all farming
cvnsid(,red small tlhin 

in Brazil. Howe2ve r, there is cons[durable size variatton amoig t:he farms 

in Lajeado rant, itg f rom on": to ove, fifty hectar. The ptrposeu ofars. this 

section in to .KO ,:ef.ly at mm;e oA. tha di.,otc::s between farrms based 

on size. For purpo:es A our d,[u'w;;..on, tihm men tnfulLgL measure of
 

size, is the ninobet u"t c-t.Lr.; produtivu Ly utili zed . A concp2t of liand 

9 
equivalent: uns used to w:i.,rv thn*9. f':.ur-im .o th:ru groups. 9 Farms 

with l.ens t:han ten ecitnr+-; of land am ti.alont:; ¢,ru placed in the first 

group, those with re:i [F. t-tO19.9 lad ,,quifvil,:'nts t the sacond group 
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Table 4 Farm Size Comparisons
 
La]jeado - 1969 

Farm Size Groups (Land Equiwalents)* 
Characteristics under 10 i0 to 19.9 20 and over 

No. of Observations 13 43 35
 

Land operated (hectares) 7.2 15.1 33.3
 
Land cultivated (hectare:) 3.4 6.4 1.2.0
 

Income**
 

Gross output $358 $754 $1,276
 
Cash Income 1.58 445 722
 
Farm income 256 547 1,011
 

Family con.siumption
 

of farm products: $153 $232 $289
 

as % of Gross output 44% 31% 237
 

sfan equivalents of family
 
labor 2.0 2.4 3.4
 

Percent of farms using: 

Fertl1izer 23Z 42% 60Z
 

Infiert i.v:ider 7 ("5 11 Z
 
1neti(i!~77% 65,, 49% 

Imp roved sced 46% 1 747
 

Credit 46% 44% 46%
 

*One land cqpd.va lent ;,-equaIl to one hectare of ctilt..vited land or three 

hectares of natucal p, Lire. 

**Expressed in 1969 doLlnr equivultnts. 
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and those with more than 20 in the Last group (Table 4). 

First, as we look across farm size groups, there is little evidence 

of economies or diseconomies of size. That is, larger farms do not use 

their land resources more (or less) efficiently than smaller farms. Gross 

output and farm income measure, on a per cultivated hectare basis are 

relatively constant for each size group. 

The smaller farms are more subsistence oriented in that they consume a 

larger percentage (44) of their farm production than do the larger farms 

(23). Family labor supply Is also less on the small farms, indicating a 

lack of employment opportunitLes and a need fur family labor to find jobs 

away from the farm properLy.. 

Perhaps the most significant differences are in the use of modern 

technology. Improved seed and fertilizer use are much less prevalent on 

the small farras. When this finding is considered along with a greater 

subststence orientation and consequent low levels of cash income, it in 

again apparent that .inited capital resources may be in part responsible 

for the low Levels of technology use. 

Thus, it is apparent chat the selective process in the use of new 

technology favors J.arger farms, .:ithin the small fan rgIon as well as 

between regions. 

Cone lis ion 

.The :ma]. farmerv; of Rio Ur:i hl do Sul are not kaepLug pace wi.th the 

general rates of growth experienced by larger farms. Smal.- size, signifi

cant quant i otiesf,;uhslis..n:e preduction, onterp, Isu d iversificat ion and low 

l.evels of teclno logy u.e result In little surpLus income avail.able for 

mak ing the nec:'sm..ary v e:;t'; in output-increa i ng technology, 
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Enterprises with assured aarkets, and production ancing (tobacco cnd 

wheat) are exceptions to this genera]. ru.e. tIhIle in,ny small farmers are 

making modest advances in the use of low cost technolog , investments in 

fertilizer, improved rations, anti other form!; of more exp nsive technology 

have been limited to a few fa-rms arnd even then for selected nterprises 

only. The fail.ure to include these forms of technology in the roduction 

process not only deprives the farm operators of their direct effe t onl 

output, but also diminishes, thei r complementary ef fect onl other fori s o f 

seed. Thus the advantages of the-"packagetechnology such as improved 

effect" are not realized.
 

Access to credit markets and assured product prices have been success

use larger selected enterful precursors to technology on farms and with 

prises in the small Farm region. These incentives mu.t be provided on a 

farmers -if this se,,,ent of Brazilian agriculture isbroader scale to smail.t 

to keep pace with other areas in the use of: new technology, and to share 

in the increasing levels cf productivity and income made possible through 

the use of this technology. 
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FOOTNOTES 

iFor an excellent treaLment of the dynanmLcs of technological change 

at the community level see Gotsch [5]. He considers four factors, 1) the 

characteristics of technology, 2) the absolute magnitude and relative 

distribution of productive assets (especially land), 3) the types of 

institutions and organizations that exist at the local level and the 

distribution of their services and 4) social customs and traditions. 

2A more favorable situation has existed throughout the decade of the 

1960's in the large-farm areas of Rio Grande do Sul. Guaranteed prices 
for wheat and favorable credit policies for wheat production costs, and 

machinery acquisitions have created an environment that has stimulated 

massive changes in the use of technology and enterprise combinatLons. 
These policies have resulted in tremendous increases in output and farm 

income and have increased domestic wheat production from 10 to 50 percent 
of Brazil's domestic consumption naeds in a period of eight years. Small 
farmers have shared only marginally in these government incentives. 

3The first of these regions is located in th, valleys and on the 
mountain slopeo that rise fronC the ani: mnd central par, ot tie skate toward 

a high grass plain tha: 'trn-; from th, northeas t to the Couthw'.. M.L 

of thi? area is in elOd ia the ragion co.;<,nly call d "Encnota inferior do 
Nordeste." The second area lies in the north and wtnst extre=2: of the high 

plain and is called "Alto Urugunai." Both areas were original.ly covered with 
forest and firmt :uattled by European immigrants and their acndents, prin

cipally from GMonny and Italy. The ti. t st area wti set:tled in the id-1850' 
and the second area within the last 50 years. 

4A series of farm and community lnvel studios carried out by the 

Institute of Fconoraic tnd. s and Research (I EPE), of the VederaL Univer-

Sity of Rio Grande do SuL serve as th ha.. forLhi.. genral description 
of small agricul.ture in Rio Craiido do Suli. .;hile 1 he dc ssu:;,.i n .is 1iMLted 

to one sL: t. , th- :sm:o.l . farm ;i,talt o doscrthihed h1u ,e ir conmuo ':: e ch of 
the three soit:hern st:atues o Birnzi.. Prohl -E ov:, l t:d ,.h .:;b.:a.I... arm 
agrl.ct, .ture cn h" foutd i:hr,"u q t: M .: Il; Iro..,r nhephy' al and 
ecO1lO:nom.c Huefl o, .i n otlher ; ,airn ,LI. ;o diaf re.:c, Lh:utgl .vn:iy .,iira1 
condi.tions WLl.I. have wie ap'p ication. 

hFor more comapleee d..tpr: cn oF the ;mnije:lpio of Laj oado n-c i13 ] 

http:original.ly
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6A study of dairy farms in a neighboring miunicipio found the specialized 
farms situated around the major city [14]. This small group of specialized 
dairy farms averaged 11.5 cows per farm and in general was more technolog
ically advanced than the average producer. The differences in the dairy 
enterprises noted between the comt.ercial group of dairy farms and other small 
farms are substantial, For example, the average annual production per cow 
is mo-,:e than two times as great on the coimercial farms near the city. 
Furthermore, the price received for the milk is from 50 to more than 100 
percent greater. This difference reflects (1) lower transportation costs, 
(2) a greater percentage of fluid milk sales, and (3) the assimilation of
 
some market and distributing functions by the farmer located near the city.
 

7One may argue that perhaps the more expensive technologies are not 
economically for the small farmer. However, the widespread use of fertilizer 
in other areas would appear to indicate otherwise. 

8For example, a study by Sorensen [U7) of hog farmers in the small fardij 

regions showed littLe return to individual practice adoption. It was only 
after a package of new input's had been accepte2d that substantial differences 
in income wcre noted. 

9 One land equivalent is equal. to one hectare of cultivated land or 
three hectares of natural pastu-,:e. 
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