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RESEARCH NOTES ON AGRICULTURAL CAPIT%L FORMAIION
AND TECHNOLOGICAL CHANGE»H

The Ohio State Univeraity
"ESALQ/University of Sao Paulo
Résear¢hers:”.Norman.Rask, Richard L. Meyer No, 11
: and Fernando C. Peres¥ ’
’ Subject: Agricultural Growth in
Date: September 14, 1971 - Brazil
Location: Brasilia, Brazil

Tentative title of study: '"Agricultural Credit and Production Subsidies as
Policy Instruments for Developing Agriculture!

Thepeﬂhétes report on preliminary findings of a continuing research
projeht; The data and conclusions are tentative and formal refer-

ence tafthem should be cleared with the authors.

I - Objectives
In 1969 the Ohio State University/USAID Capital Formation Project initiated

farm level research in Brazil in conjunction with several Brazil institutions.
The focus of this research has been on rural credit and technological innovations
as factors in stimulating farm modernization and capital formation. Most of the

research has been concentrated in southern Brazil, but some of the general ideas

and preliminary results have been discussed with knoﬁiedgeable persons in the NE.

3 Norman Rask and Richard L. Meyer are associate professor and assistant

- professor, respectively, Department of Agricultural Economics and Rural

Sociology, The Ohio State University. Fernando C. Peres is Engenheiro
Agronomo, EAPA-SUPLAN, the Brazilian Ministry of Agriculture.
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e results of this and othet researéh soggest some important conclusions

:some f. hese results‘are stillﬁin preliminary form andirequire additional test-

;ing:before solid conclusions can bw:made, we have decided to call attention to f‘

;them now with the hope they will be of immediate value to policy makers, and
fperhaps other researchers will be encouraged to test these ideas in their own
'research programs. Additional research results from the Capital Formation Project,
either supporting or;refuting;these conclusions,\will be diatributed as they

'becomelavailablef

II - Economic Justification for Credit and Price Programs

before delvingfintoAtheAspecifics of theFBrazilian case it is useful to
recall the economic'justificationvgiven“for'adopting credit and price programs
pfavorable:to'agriculture. Within the context~of agricultural growth, government
interventionainaagricultural credit policies,aandifictor and product pricing
mechanism is undertaken~foratwodbasic»reasons:

a) To induce farmers to employ new technology, and

b) ‘To reduce. economic and social inequities that. arise from existing market
mechanisms. ‘ :

fIhothe first case, favOrable creditpand/or_price policies are instituted to

induce farmers to initiate or: accelerate the adoption of improved technology.

‘The objective is to temporarily increase the profitability or reduce the economic
irisk associated with adoption, as well as provide the financial means for acquisi-
.tion of the required inputs.‘ Policy instruments eommonly used include subsidized
{factor and product prices, guaranteed minimum product prices, expansion of -total
;credit available to agriculture, and improvement in loan terms including aubsidized
Zinterest rates.

The economic ;ationale for these policiestis“thatfthe eVolutionary adoption

;{proceos;will operate too slowly to take maximum advantage ofwtechnological innova-
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tions,qor that some groups of farmers will be- systematically excluded, as is the
;case when 1ow income farmers are faced with techniques requiring ‘high initial

.investment costs. A fundamental assumption is that unused output increasing

technology actually exists, or will soon become available, and is economically

greferable to traditional production methods. After the technology has been

adopted, no economic rationale exists for continued favorable policies. Indeed it
would be expected that some factor and product prices would evenfually f£all below
previous equilibrium levels. A continuetion of market disequilibrium through
intervention will eventually lead to overcapitalization in agriculture and mis-
allocation of productive resources.

Substantial growth in agriculture can be achieved by the judicious and
selective application of credit and price stimulus. There are real social and

economic costs, however, to following policies that induce farmers to invest
in temporarily profitable alternatives which in the long run, at equilibrium
prices, are economically unviable. First, the total cost of inducement will be
high. Secondly, pressure for continued intervention will be great and economic
and social adjustment painful when support is withdrawn. Therefore, policies
interfering with normal market mechanisms should be undertaken only for short
periods of time with specific well-defined objectives, when it is reasonably
certain that an inefficient agriculture will not be fostered or perpetuated.

In the second case, govermment intervention is intended to reduce economic
and social inequities in existing market mechanisms. Problems to be redressed
include, among others, unequal distribution of scarce resources among different
groups of farmers (i.e. credit for small farmers), large seasonal fluctuations in
product prices, and undue market concentration by a few input and product firms.»
Each is unique to’ a‘particular situation and requires a specific problem-orientcdi

‘solution., Solutions ‘may be ahort- or long-run in nature.



, Other reasons{put forth as justification for government intervention include

ffoste ing domestichroduction of'strattgic ppoducts~ nd maintaining agriculture

.andaintervention encourages the same

fincomes.iﬁTheseﬂare‘]argely political issues,

;misallocation sources and/o'

3organization mentioned above.: Agricultural policies used for these obJectives

mus 'b'?justified on’ other than economic grounds.

"III Brazil's égricultura Develogment trategz
During the past ten years, the Brazilian government has selectively employed

-credit and price policies to accelerate agricultural growth. The most important
;of these has been a substantial increase in institutional credit ‘made -available
‘to the agricultural sector. As a result, the ratio of credit to gross agricul-
'tural product increased from .18 to .34 during the period 1960-1969. From 1965
.to 1968 the real value" of agricultural credit -almost doubled.( ) Since interest
.rates on most institutional credit ranged from 9 to 18 percent per year while
inflation varied from 25 to 85 per cent, real interest rates were substantially
'negative. ’ e s

z‘, Minimum prices haveibeen employed for ‘gome . agricultural commodities. This
ﬂprogram has often not been frfective because the rate of inflation has been so’
'@great tnat established prices have been 1ess than those received in the market
iat harvest time. Wheat, however, is an imporrant exception.
k- These policies have stimulated the use of modern inputs. Fertilizer use
!increased from 237 thousand metric tons of NPK equivalents in 1962 to 630 thou-

frsand‘metric tons in 1969. In Rio Grande do Sul and Santa Catarina, fertilizer

dns during the same period'(s)

:Euse’increased from 34 thousand tons to 151 thousand

:Zronaumntion of imnroved seeds has also risen.~and'agricu1tura1 mechanization has

rapidly-expanded,
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The agricultural growth rate has risen from an annual rate of 3 to 4
j‘per ‘cent per year in the early 1960's to 6 to 8 per cent in the late 1960's,
‘iExpensiun of wheat, corn, and eoybeah production has-been particularly note-
worthy. During the 1962/63 to 1970/71 preriod, wheat production quadrupled
from 400 thoueand to 1600 thousand metric tons and brought Brazil to 50 per
cent of selffsufficiency with prospects for even greater future production.
Rural communities have benefited through increased activity in local factor
and product markets.(ls)

These'policies have contributed to an increase in farm income, and some
. increase in agricultural productivity. However, a major portion of growth
seemsvto have originated with an expansion in area rather than per unit
output increases, even in areas of fairly intensive agriculture. Furthermore,

the major impact has been largely restricted to Southern Brazil.

IV - Impact of the Agricultural Development Policies in Southern Brazil

Considerable research has been and is being conducted in Southern Brazil
on the farm level impact of these development policies, with special attention
directed to the use of modern inputs. The lessons to be learned from the
research have important implications for policy makers in Southern Brazil
and elsewhere.

While the important growth stimulus of these policies cannot be denied,
several important limitations are now evident. The general conclusions are
that these policies have been selective in favoring large farmers, have dis-
torted the allocation of both variable and fixed capital investments, and hare
in 1arge,measore already exhausted the possibilities for additional productivit

geinsfusing~kQOWn production technology on affected farms.*®

* For a more detailed discussion of each conclusion that' followa, the reader
is referred ‘to’ the appropriate. reference.



efuse of agricultural credit is closeiy related to the increased uue .
'of’madern‘purchased inputa. On farms where aubatantial amounts of thece inputs
‘are uaed, new credit (*D is equal to 50 to 75 per cent or more of annual opera-
ting expenaes (20 21) Increases in fertiliger uae at the national level are '
cloaely correlated with increases in agricultural credit.(lg)
2)??0Verldagitalization in égriculture is occurring

| Agricultural policies.including.aubsidized interest rates (in most cases
negative real rates of interest), have stimulated the use of modern inputs,
ecpecially fertilizer,‘up to and even beyond the point of optimum economic

ut:a.li:at:!.on.(19 20)

Abnormally high product prices (wheat) have been associated with intense
capitalization of agriculture (principally maechanization)., Simulated farm
models using lower levela of price subgidies generated optimum solutions with
more diversified enterprige combinations requiring more intensive use of less

machinery.(lo)

3) Low levels of Productivity are apparent

| The optimum economic 1evel of fertilizer use in some crops is reached at
input.and yield levels subctantially below those observed in other major
producing,countriec with similar factor-product price relations, For example
typical~auerage'yieldslfor'fertilized crops are: corn, 15-20 bushels per acre

and aoybeans and wheat, 10 15 bushels per acre. Watér availability and relia-

bility does not appear to be a significant factor in explaining theae low levels.

Rather, it appeara that najor breakthroughs in production technology are

* Total new 1oan obligationa incurred during the year.‘,
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preréquiSite'to additional productivity gains. Research ie'negded in soil
fertiliéy and management, and development of new varieties capable of effec-
:tively utilizing heavy applications of chemical fertilizers(ls 19)

4) Policies are more favorable to large farmers

It is apparent that the impact of these general policy instruments has
been selective in favor of medium and large farmers. Probably the original
conception of the policies did not explicitly consider the size issue, but
in implementation conditions are more favorable to larger farms. Actually,
in the case of éredit,attempts are made to favor small farms (a notable excep-
tion would be credit for mechanization which in practice is most applicable
to large farms).

Small farmers generally use considerably less modern inputs, have a
smaller ratio of credit to operating expenses, yet demonstrate higher marginal
returns to the use of additional inputs than do larger farms. However, the
experience of larger farms would indicate that the magnitude of productivity
gains is limited for small farmers as well. Some readjustment in policy and
implementation should, however, result in modest productivity and income
improvements for the smaller farms.(20’4)

5) Economic opportunities exist on small farms

Special development programs (pilot areas) which have included a package
of inputs plus credit and limited technical asaistance have prompted signifi-
cant increases in credit and modern input use in small farm regiona.(ll)

6) Administrative policies lead to inequitable distribution of Credit

Credit policies and procedures may be largely responsible for the lack
of credit use (and consequently modern input use) by small farmers. High
marginal returns suggest sufficient demand to use crédit if it was functionaliy

avaiiable. Therefore it is probable that a supply allocation problem exists.k;f;

Given the great demand by large farms for subsidized credit, increasing aupplief:


http:productiv.ty

;These;several research findings indicate that credit policies and price4
:lsubsidies have been instrumental in some areas of Southern Brazil in stimulating
‘fthe use of new production inputs and accelerating the growth of output. The
_7overall,results,‘however, have been less than spectacular. Furthermore, it
»‘appearsxthat those farmers’most<affected by the‘policies‘haveralready exhausted
iknown opportunities for productivity increases through easily adoptable tech-
nnology. Massive programs to further stimulate input use are not warranted
'until production technology is improved. Thus the relatively easy increases
-in-output obtainable by manipulatingﬂmarket mechanisms have been exploited in

'Southern Brasil, and the romplex long-term task ‘of basic research must be con-

vfronted.

V. Contrasting Results in the Northeast

1Ever‘since the disastrous-drought of 1877, Northeast Brazil has been an
.area of special concern, Considerable.public and private funds have been
.channeled into hydraulic investments, industrial development, and agricultural
modernization. During recent years, credit has been subsidized and broadly
'.distributed' some product prices have been subsidized and stabilized; marketing
_and transport systems have been studied and some recommended improvements
'adopted, research and extension have been stimulated through increased funding
Land a proliferation of organiaations. Yet the results have fallen far short
ﬁof those desired and the same or similar policies have produced proportion-
iately less development and growth in the Northeast than experienced in the i
.South., This section of the research note reports on a preliminarv attemot to.

~exn1ain whv.
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Farm level, economic research similar to that undertaken in Southern
,Bra311 ha§ not been conducted in the Northeast. Correct information concerning
credit, input use and production response at the farm level therefore, are not
avéiléble. As well, hard data on the probable physical response of widespread
adoption of modern inputs for the varied soil, water, and climatic conditions
of the Northeast do not exist. Those experiments which have been conducted
and are documented often show conflicting results. Therefore it is impossible
to #ccurately calculate optimum allocation of productive resources. Likewise,
data on credit utilization and distribution are extremely sketchy. To study
the impact of agricultural policies in light of such data limitations, the
authors first discussed development issues with technicians of various state,
regional, and federal agencies in Recife and Brasilia., The impressions obtained
were subsequently testéd by interviewing local bankers, agronomists and farmers
in the Northeast. In view of this data limitation, and lack of published
material to support the conclusion drawn, considerable more detail is presented
in this section of the report.

When analyzing agricultural development problems, one must be cognizant
of the substantial regional differences in present and potential agricultural
organization and output within the Northeast, Moisture availability and
distribution, for example, are the principal limiting factors in the Sertao
and Agreste. Sufficient rainfall is available for many forms of agricultural
production in the Zona ra Mata, but a semi-feudalistic system of sugar cane
production on large farms under an umbrella of quotas and price supports has
effectively dampened the appearance of, or experimentation with, other systems
of agricultural production in that region. The potential impact of credit and
price policies also reflects these differences, Therefore, the fpllowiﬁg; _
discppsipn treats the Sertao and Agreste together, and a snbsgqﬁéqﬁfﬁégffég;;l~

deals with the Zona da Mata.



tsertaowand?égreste

* During the intervievs, five questions vere ‘asked and the resuits are.

frep 'ted below.l Although conditions vary widely between and within the two

iiregions, the responses ‘were. surprisingly uniform. However, if solutions to ,1:
;the problems identified are to be effective, they will have to be area specific
?:in design and implementation. |

- 1) Does a modern profitable technologz exist?

In general, existing research results. do nnt show positive economic returns
lfrnm using purchased inputs. Certain exceptions,,tomatoes‘for example, are
%apparent. Farmers generally support the experimental £indings by not using
‘modern inputs. - - |
| The reasons for the unprofitability of "high return inputs" are numerous.
»Extreme variability in. goils, climate, and water availability increases the
:risk associated with adoption. Farmers are reluctant to incur additional
'operating expenses ‘when many production factors are largely beyond their control.
‘Furthermore, current varieties do not respond well to chemical fertilizers
under limited nater availahility‘in certain soils, In most cases, the natural
soil fertility(ia sufficient to meet plant nutrient demands with nomal rain-
fall, Wide year to year variability in yields, partly due to variation in rain-
fall. masks the possible modest response that may be attributable to fertiliza-
tion, One would conclude that gains from new technology must be substantial
andlhighly visable to foster acceptance by the farmer. In the few isolated
Ainstances where this has occurred, adoption has been fairly rapid.
| Irrigation 1s a logical answer to inadequate and unpredictable rainfall.
%However, experience has shown that the salt content of water and soil within
fthe region is often sufficiently high to cause serious salinity problems after
rjust a few years of irrigation, Furthermore, high development costs of practi-,

acally a11 irrigation projects to date impose severe economic limitations even

fwhen technical problems are minimal (12)
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2) Is there sufficient institutional credit available to maet cirrent

famer denands? |

The‘andﬁet.éd‘fhia question is a definite yes; in fegt évidence
suggébts that'mugﬁlof the current credit is éctually being used for relatively
non;prOQuctivq pufposea. Except in special cases, farmers generally do not
use nor consider ﬁrofitable modern inputs such as improved seed and fertilizer.
Therefore credit obtained for operating expenses is appled to hired labor,
ninor investments, livestock purchase, and perhaps most importantly, family
consumption expenditures. Most barkers interviewed felt that a major portion
is used for coﬁsumption. On small farms this credit is applied to family liv-
ing expenses during low income periods; on larger farms some of it finances the
neceéaities of laborers and sharecroppers. Both cases represent a relatively
unproductive use of subsidized credit intended to stimulate use of improved .
technology.

This conclusion was supported by bankers' unanimous responsz that there
is no credit constraint in meeting farmer demand. In fact, sharp competition
has developed between the federal banks currently authorized to loan at rates
of 7 to 10% per year, while the state and private banks must follow a 13-17%
interest schedule. While the federal banks have no trouble meeting the demand
for agricultural credit, other banks are faced with insufficient demand to
exhaust available supplies at negative real interest rates.

A further indicat‘on of an adequate or super adequate supply of credit
is the ralative position of the Northeast in terms of credit used per unit
of gross outpﬁt. Northeést Brazil uses approximately the same percentage 6f
credit to output as the rest of the country (22) yet considerably less modern

inputs, Labor and land are still the principal factors of production. Thiéf%

implies a correspondingly lower cost to output ratio, indicating_lea§fhégﬁff&?}

ppgrating c:égit, The £ac: thaﬁ»qﬁéditaugq ih;atill.high-supportg~th§j5§ﬁk§ﬁ§f



iview of subatantial diversion of credit resources to non-productive use.

f3) Are there significant ine'uities in the distribution of credit uae
-among farmer groups?

A8 a general. rule, larger fatmersoate’ottainingiEOfé“ithfé“516051 cradit

jthan amall farmers and sharecroppers.. To the extent that credit use is oriente
more to the larger farmer, inequities exist. waever, : concomitant "inequity"
in the use of production irputa is not readily apparent. That ia, with or
without credit, little modern technology is employed by either large or small
farmers. Thus, an economic rationale for readjustment of credit services to
aerye a'broader ciientele is not clearly indicated. Social considerations,
hooeoet, nay dictate such changes.

Oncé’aéain considerable variability exists within these broad generaliza-
tions. Credit resttictiona for small farmers are more an administrative than
a‘policy problem, and as such conditions vary congsiderably from one credit
agency to another, and between branches of the same agency. For example,

Bank of Bra:il regulations reduce the interest rate and other requirements for
small farmer loans. However, gsome branches establish informal minimum loan
limits that effectively exclude many small borrowers. Others apply rather
crude subjective criteria for determining credit worthiness. In some cases
land ownership is almost a prerequisite for eligibility to receive credit.
Other bank managers recognize the small borrowers' inability to effectively
articulate a need for credit and demonstrate credit worthiness, They believe
that small farmers strongly desire to repay borrowed funds so they actually
"bend" existing regulations to accomodate them, |

| - The end result is that some areas have a considarably wider distribution
of credit use among farmer groups than others, It is not clear the extent to
which this situation is economically detrimental to the growth of output in
the Northeast. In situations where credit would be used largely Zor conaumptive

purpoael, the output effect is minimal. In casee,where newltechnology may be
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unattainable by present credit allocation, growth in agricultural output and
income is. retarded. |

It Would'seem that a more energetic application of existing regulations,
and perhaps some adﬁitional liberaligation of oanking procedurea affecting
small farmete is called for, even though they will not always have more profit-

able uses for it than larger farmers.

4) Does a lack of technicel agsistance hindex the adoption of impioved

technology and use of credit?

Two problems are evident regarding technical assistance in the Sertao and
Agreste. The firat and most important is the dearth of technology to extend to
fermers. Research results on new varieties or fertilizer response show only
modest productivity gains over indigenous varieties and current farming prac-
tices. Furthermore, the results are not area specific; thus applicability to
a given farming situation is often questionable. In many cases farmers prefer
the rustic characteristics of indigenous varieties. This may demonstrate a
lack of sensitivity by researchers to adequately design research and development
programs to meet farmer needs. In this nay the extension agent begins work
in the disadvantageous position of having.little to offer farmers.

The second problem is the duplication of effort in some areas by several
separate extension agencies. The state extension services, the secretary of
agriculture, and special davelopment agencies such as SUDENE or GERAN all have
saparate extension progvams with approximately the same objectives, Avtrenendons:
duplication of time and effort and a resultant waste of scarce resources énd:
personnel occurs, _

These factors severely limit the potential impact of technical assistanee.;f
With the lack of concrete new technology to- extend, however, it is unlikel'

“that additional extension services would lead to increased use. of improvedf

itechnology and credit. The waakeet link in the chain of adoption is thatb:
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ic easonal price fluctuations. Professionals »'

ﬁyear to year price changes that reflect uncertain production levels are greater

wh j dminister

fuse it‘ everal reason 'are suggested. First, in many cases the prevailing '

Emarket?price is substantially above the minimum price. Secondly, they feel that
?some farmers escape payment of the ICM tax when selling farm commodities. In
lthis case the price paid through the minimum price program would have to be
;15-20% above "market price" to cover taxes and other costs incurred by farmers

ﬁin using it"ﬁgThirdly, some feel that farmers 1ack initiative to make adequate

iusevof the program.: Lastly, othersiindicate that facilities for preparing

t eadilyﬂavailable..f

summary, credit and price.poli~ instruments in the Sertao and Agreste R

e an‘ growth in output. Significant diversion ,

'}of production credit to consumptio, andvnon-productive uses has probabiv occurred.

”indicate significant economic returns from

T Research results in most

?the use of new inputs “‘Continued expansion of credit supply is not war an';d

ut_some adjustm ing procedures;would be desirable so more:small and“k

fntenant farmers'would.gain :access  to: credit;“
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}‘Zoﬁstnanata .

Although some of the agricultural problems of’ the Zons da Msta are
jsimi1ar to those of the Agreste and Sertao, the causes snd posslbilities for
-solution are quite different. The history of sugar production explains part
.of-the;p;esent problem~in=th9,susar cane rone,‘and ironically governmental
sogsr policies in recent.years have created rather than eliminated a development
'bottleneck. An inefficfent sugar industry has been propped up, serious economic
and,sociai oroblems.have‘been created, and strong vested interests have devaloped
wﬁich'inhibit rational decision-making and problem-soclving. Only a basic change
4in‘policiesfand substantial investments in research to develop viable produc-
tion. slterhatives can correct the problem. Before anticipating how these changes
1wou1d affect the future of agriculture in the Northeast, it is necessary to

brieflyndescribe the present situation,

Present Situation

The Zona da Mata offers the best long-run development prospects for the
NE because of its~superior natural resource endowment., Water, the key 1imiting
factor for the Agreste and Sertao, is in fairly dependable supply, both in
quantity and seasonai distribution. In some seasons, rainfall may actually be
excessivc for‘optimum yvields of temperate gon: crops like corn and beans. Soils
in the traditional cane growing area are somewhat infertile but respond to chem-
,ical fert*lization. A major restriction on land use is topography,~but some
sreas are no more ‘hilly than the Agreste or Sertao. A massive shift from csne

to annual crops could pose the threat of severe erosion.

"The major economic and social problems of the region are»generally elieved ]
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'n?the*Nbrthern“drier:part3ofrPernambuco, a few farmers-are,producing 1;

ijorn beans,'manioc,nand'rice are grown by sugar i

fworkerev or“subsistence, but there i jlimited commercial production. Farmers “f

;desiring to diversify findg_;dearth of data and recommendations on alternatives
'and preferred cultural practices.r Their own trial-and-error experiments have
not yet established production potential, and no one interviewed was yet ready |
to suggest that any non-traditional crop will become a feas‘ble widespread
:alternative to cane in the near future.

?f“i;It is stimated that almost 90 per cent of the fertilizer consumed in the

;NE is applied to cane. The limited uee on other crops reflects the lack of -
significant response, and its high cost.,-Cane growers keep the cost down
chrough direct importation. Almost all’ credit consumed by cane producers is
_uaed for paying fertiliser and labor costs, and buying livestock. Increases
in demand for credit for other purposes will occur only when profitable produc-
tion alternatives are discovered.‘ |

| In spite of this consumption of fertilirer and credit, cane production is
neither modern nor efficient compared to the sugar cane regions of Southern
Brasil. Traditional wisdom recommended that hilltops be retained in natural
:vegetation to assure adequate rainfall. Therefore most of thefcane is currently
fgrown on hillsides while much of the top land with favorable topography is
uncultivated forest or pasture.‘ At prosent rore than one third of - the cane
,acreage is on slopes greater than 20%,where mechanization is impoasible.
Harvested cane is transported down the steepest slopes by animal power and is

handled several times before arriving at the refinery.? Mbst of the large amount

of labor required for cultivation is provided by “rewddent labor force, but

workers from the Agreste migrate in during the ‘paak- harvest season. fr"
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Thus, _ strange paradox exists in the sugar zone°' underutilized land.
’5co~exists with surplus labor.~ Traditional labor-intensive cane growing is
dpr&cticed on the hillsides while large amounts of land remain uncultivated, -
lsomevwith topography superior_to that cultivated. Labor is underutilized
duriug a portion of the yesr, and the general ‘lack of employment forces
people to the cities.

This apparent irrational use of resources can be explained by the unique
interaction of sugar policies and the organizational structure of agriculture.
First, land has a low opportunity cost. It is held in large tracts, but the
present owners are prevented by the sugar quotas from expanding cane production
on their underutilized land. Current agronomic and economic irformation does
not clearly indicate how land could be profitably used in other enterprises.

As elsewhere in Brazil, land taxes are relatively low so it is inexpensive to
hold 1a§d from which little income is generated. Finally, demand for purchasing
land is limited because of a lack of alternative uses, and an inability of non-
owners to finance acquisitions which could be used for subsistence food produc-
tion. This combination of factors reduces the economic motivation for present
landowners to adopt land saving technology.

The labor market in the NE is characterized by excess supply, and the
slow growth of demand in the industrial and service sectors diminishes their
labor-absorptive-capscity. Furthermore, the systematic frustration in the
creation of%effécrive rural labor unions prevents raising wage rates much
abOvelequilibrium levels, Those minimum wage and social welfare regulations
which do éxist are regularly circumvented so the sugar growers keep total wage
costs low in spite of inefficient usage. ‘Therefore, they find- it preferable

,to continue producing labor-intensive cane on the hillsides rather thsn incur



*the"high"coet“:f’:and clearing required to shift to mechanired operations.,,\.“"u

;If labor cost werjjincreased, or the high investment in land clearing reduced, u,

.u8‘t°¢h“°1°8Y would become more attractive. vv“"“

To. sunlnari:e, high sugar prices i n the face of low opportunity cost for

Tunderutili:ed land and low wage costs are disincentives to modernization. The y
*farmer is rational in employing land and labor extensive methods while excess
“labor is- denied access to land uneconomic for cane.- As long as cane producers
ureceive high product prices and control the allocation of factors of production,
this is a logical outcome.a 4

It is clear that this combination of policies has served to  support a
Anon-modernising production system rather than encourage modernization. While
‘these policies are in effect, other direct modernization programs are unsuccessful.
For example, the recently discontinued GERAN* program implemented only one |
moderniration project after several years of operation. A number of changes
are now being discussed for the Northeast, including alterations in sugar poli-
cies and PROTERRA On the one hand ‘the. resources spent on the present subgidy
'program could be effectively employed more efficiently in other ways. On the
_other hand ‘some production could surely be obtained from presently underutilized
land and labor.; Increased access to land at least would give non-owners greater
fpotential praticipation in the entire economic-socio-political system, and could

ledd:to a more equitable distribution cf inccme. Therefore'for reasons of both

economic efficiency and social justice,,these changes are long overdue.

Poligz Alternative ‘ L ‘
‘»The main problem in attempting to deve10p

a better set of policies and

production systems is that Brasi‘_has(“eve reall determined which enterprise

. GERAN was a federal agency to asgist in:’ the rationalfdevelopment of the
_'Northeast sugar cane industryupg




19.
has the 1ong-run comparative advantage within the sugar sone. Sugaf.ia:prc
.duced more economically in the South’ than in- the NE. Does that neceaaaril*
.mean that sugar atill does not have a comparative advantage within the NE? Do
the results of the. limited experiments with food crops in the Zona da Mata imply
that cane’ is tealiy most profitable? If so, would it be without present subgidies?
is it'likeiy that food crops can be grown with leaaiexpenae in the Agreste
Where are fﬁture technological advances in agrieulture likely to have the

biggest effect? In the Zona da Mata? In the Agreste or in the South?

Few insights into these questions can be gained from present research in
the NE, This may be due to the difficulty of finding easy solutions to basically
tough problems, or inadequate research efforts to date, or both. Yet, develop-
ment of a rational set of policies requires knowledge about production possi-
bilities.

Let us consider the various alternatives for the sugar Zone, A basic
policy tenent is that no useful economic or social criteria are served by
indefinite continuation of high sugar price supports. Then let us first
agsume that sugar has the best long-run prospects for the =Zone. Brazil's
objective then should be to make production more efficient., This could be
accomplished by lowering the present high price and using the resources con-
sumed by the subsidy to stimulate the use of specific inputs. If mechanized
cane growing is the basic objective then machinery purchases and clearing of
flatter land should be ccimulated through input and credit subsidies. Thie
strategy forces farmers to use specific inputs if they are to receive the
aubaidy. Inefficient producers who cannot mechanize because of topography
"would be forced to discontinue cane growing or set up operations on. flatter

@land.‘ P:oduction quotas might be eliminated, or at least adjuated '80° fatmeta

:with aood 1and could expand beyond. present 1imita.‘
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Infertile and hilly land would go out of cane and become available for
falternative uses including distribution to laborers displaced by mechanization._
‘A special credit source for 1and purchase could facilitate land transactions.‘;
‘Introduction of new activities presents the greatest development challenge
jbecause of incomplete knowledge about production alternatives and their labor
absorbing capacity. It is possible that the complexities and costs of develop-
;ing economic alternatives would be so great as to warrant. conversion of the
entire sector to a peasant cane system. Furthermore, profitability of other
”activities may never reach levels comparable to cane or to crops and livestock
'in the Agreste and Sertao, thereby creating permanent economic and social
’inequities. Only substantial amounts of additional research will provide
kinsights into these issues.
| As a second possibility, let us now assume that crops and livestock
rnther than cane’ ‘offer the best long-run potential. The recommended policies
are thensame as the previous.case: massivesshort- and long-term investments
,in’research followed by incentive policies to stimulate adoption of specific
'recommended inputs and practices. First,»it must be determined which enterpri-
“ses have the best prospects given reasonable expectations of future agronomic
‘research results, projected”domestic and foreign demand, and labor absorption
possibilities in those enterprises and the non-agricultural gector. This
‘implies an initial stage of adaptive research drawing heavily on experience
already obtained inthe Nbrtheast and the South. - Longer term research must be
fsimultaneously initiated to develop those. varieties, practices, and techniques
}specifically suited to the sugar gone which will -assure the future competitive-
nesa of the area, recognizing that Southern Brazil and other countries will
{continue their drive for productivity increases in some of the same commodities.

‘The transition from cane to new. enterprises is likely"to,be even more 'béit

;difficult than to modernize cane. Mnch of the agricultural capital invested in;
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feugarvproduction will have 1itt1e use. Widespread abandonment of egricultute}

=by cane growere would' leave the sector in the hands of workers with 1itt1e
'previous entrepreneurial experience precisely when profound transformation in
inputs and products is required. Lack of infotmation about gound alternatives
vould make it difficult for even well intending extension personnel to make
recommendations.

It is probable that agricultural development in the sugar gone will actually
follow some middle path between these two assumed alternatives. But by choosing
these extreme cases, the policy considerations are placed in sharp relief, The
basic policy requirements are the same in both cases. Central to both is a reduc-
tion in sugar price subsidy and adjustments in the quota system. A research pro-
gram must accompany these changes to identify and develop viable alternative
cropping systems for land and labor released from cane production. The larger
the amounts releaged, the greater must be the research effort. Credit and price
policies and sound extension services can undoubtedly play an important role
in accelerating and facilitating changes suggested by the research. They cannot
play a significant role in accelerating agricultural development, however, in
the absence of additional knowledge about profitable farm level enterprise

changes and technological innovations.

VI - Conclusions

Research on recent Brazil agricultural development, although far from
exhaustive, demonstrates the validity and limitations of govermmental inter-
vention in factor and product markets as a means of agcelerating agricultural
growth. In Southern Brazil where underutilized improved production technology
existed, manipulation of credit and agricultural price policies during the pastif

fea years fostered a rapid expansion in the use of purchaeed inputs, especiallyiha

ehenical fertiliaers and mechanization, and: increaeed the growth rate of output

;in some producta. waever, -the: gaing in productfvity have been fairly limited,
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and n

importantly,_it appears that theae policies fairly quickly exploxted-"

known’production alternatives. Further gains in productivity seem to be lim-‘
ited by a laek of technical knowledge about improved production systems.

Agricultural development in the Nbrtheast has been even more limited.
'Little improved technology exieted when gome of these same agricultural policies
were implemented 8o their impact on use of inputs or growth of output has been
considerably less. 1In the sugar zone, the policies have propped up inefficient
ng:iculture rather than stimulate modernization.
) :lt appears that Brazilian agricultural growth in the near future will
depend largelYion expanding area rather than increasing productivity. Demand
fotumodern inputs is likely to depend primarily on adoption by non-users while
vintensification by present users will be modest., Agricultural policies should
be modified, therefore, to increase their range of applicability to various
farmer gtoups rather than encourage increased impact on those already affected.
dgronomic'and economic research must be greatly expanded and intensified to
cteatezthose vatietiee, techniques, and conditions necessary for agricultural
modernization. Once they become available, snme of the policies effective in
»the~tecent pnst can be applied once again to stimulate farmer adoption and
,btoeden the distribution of benefits. Brazil has exploited the relatively rapid
‘means to ‘increase productivity, but now faces the relatively tough job of
1baeic research, However;ﬁevidence’already obtained for some commodities in
sBraeil and elsewhere demonettatee,a very high rate of return from investment in
‘research. | | |

The leason for agricultural development is that intervention in markets
fcen be an important short-run stimulus for growth, It cannot stimulate.

{agricultural modernization and intensification in the absence of sound infor-

Qmation‘on‘profitable tarm-level alternatives.‘ A once-and for-all effeet cani‘

ibe achieved by introducing farmers to a new production function, but modern



23,
ggtﬁléult:ure- raqq1:ea a r‘evsé'i:cl‘i ‘system capable of providing a constant flow
of inforﬁttion in reapo“nue'icd new. anﬁ different problemi. The basic production
function itself must be continually improved if the agriculture sector is to

successfully fulfill its function in a modernizing society.



24

REFERENCES

(1)

(z),,v‘
® .
o
"(,65 “
a

(8)
9

(10)

()

(12)

.

Adams, Dale W - Foreign Assistance for Agricultural Development in Brazil,
1950-~1970 - Economics and Sociology Occasional Paper No. 27,

Department of Agricultural Economics and Rural Socidlogy, The Chio
State University, Columbus, Ohio, 1971. )

, Agricultural Development in the Brazilian Northeast: Technological
Alternatives _and Probable Development Patterms - Report prepared

for the United States Agency for International Development, Washington,
D. C., December, 1970.

& Joseph L. Tommy, "Credit - Brazil," Research Note No. 5 on Agricultural
Fconomics and Technological Change, Department of Agricultural Econo-
mics and Rural Sociology, The.Chio State University, April, 1971.

William Simpson, & Joseph L. Tommy, '"Credit - Brazil," Research Note
No. 8, Department of Agricultural Economices and Rural Sociology,
The Ohio State University, June, 1971,

Aijéfback, R., "The Effects of Price Supports on Output and Factor Prices in
Agriculture," Journal of Political Economics, Noveuber-December,

Brasil, -Ministerio da Agricultura, SUPLAN, A Agricultura na Regiao Nordeste,
Unpublished Research, Brasilia, 1971,

Banco do Brasil, S.A., Boletim Trimestral, Nos. I, II, III, IV, 1970.

Banco do Brasil, S.A., Credito Especializado - Quadros Estatisticos, 1968/1969.

Banco Contral do Brasil, Credito Rural -~ Dados Eafat:isticas, GECRI,
Brasilia, 1969.

Engler, Joaquim J. de C., I. J. Singh ~ "Production Response to Technological

and Price Changes: A Study of Wheat and Cattle Farming in Southern
Brazil, Occasional Paper No. 33, Ohio State University, Columbus, Ohio,
1971.

Erven, Bernard and Norman Rask - Credit Infusion as a Development Strategy -
The Ibiruba Pilot Project In Southern Brazil, The Agricultural

Development Council and The Ohio State University, Columbus, Ohio,
September 12-15, 1971.

Frederick, Kenneth D. -~ Revolution Red or Green: An Examination of the
Rural Northeast -~ Report prepared for the United States Agency for
International Development, 1971.

Hawaiian Agronomics International ~ Diversification and Modernization of
Agriculture in the Sugar Cane Zone of Northeast Brazil. Prepared

for the United States Agency for International Development under
Rasin Aoresmant No. ATD/erd = 842. Task Order No. 1. n.n.. n.d.




4)

@15)

(16)

Qa7

(18)

(19)

(20)

(21)

(22)

(23)

25.

International Bank for Recomstruction and Development, IDA, Washingtom,

D.C., August, 197C. Agricultural Sectur Survey Brazil - Volume IV
Agricultural Development in Northeast Brazil.

Knight, Peter T., Brazilian Agricultural Technology and Trade: A Study of
Five Commodities, Praeger Publishers, New York, Washington, London,

1971.

Land Reform in Brazil, Northeast - Spring Review Paper - Country Paper,
USAID/NEAO/Brazil; June, 1970.

Magalhaes, Camillo Calazans, Prosenca do Banco do Brasil no Nordeste,
Palestra perante a Comissao Coordemadora de Estudos do Nordeste,
1971 (Paper for Coordinating Commission of NE Studies, 1971)

Meyer, Richard L, and Donald Larson, "Brazil's Program for Increasing
Wheat Production," Research Note No. 7, Department of Agricul-
tural Economics and Rural Sociology, The Ohio State University,
May’ 1971.

Kelson, William C., "An Economic Analysis of Fertilizer Utilization in
Brazil," unpublished Ph.D. Dissertation, Department of Agricultural
Economics and Rural Sociology, The Ohio State University, Columbus,
Ohio, 1971.

Rask, Norman ~"The impact of Selective Credit and Price Policies on the Use
of New Inputs," Development Digest, Vol. IX, No. 2, April, 1971.

Rao, Bodepudi Prasada - The Economics of Agricultural Credit Use in
Southern Brazil, Ph.D. thesis, Department of Agricultural Economics

and Rural Sociology, The Ohio State University, 1970.
Tendler, Judith - Agriculture Credit in Brazil - U.S. Agency for International
Development, Washington, D.C., October, 1969.

The Fertilizer Requirements of Countries in Latin America - Annual Report
1967 - International Soil Testing Centar, AID/cad = 287 = North

Carolina State University, Raleigh, North Carolina.



