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Durin3 the past ten years, Brazil has pursued an activist policy to

increase food output through modernization of Agriculture. This policy
has emphasized favorable credit and price programs to stimulate the use of
 
modern inputs. 
Less emphasis has been devoted to development of the
 
production technology base necessary to support a modern agriculture. This
 
oversight is now readily apparent in the early demise of the credit and
 
price policies 4s growth stimulators. The problem is country wide, though
 
more serious in Northeast Brazil.
 

In some areas of Southern Brazil credit policies and price subsidies
 
have betin instrumental in stimulating new input use and output growth. 
The
 
results, however, have been less than spectacular, and it now appears that
 
existing production technology, when applied at the farm level, is not
 
sufficiently productive to warrant massive programs to stimulate further
 
input use. Directed programs towarA specific farmer groups (i.e., credit

for small farmers) can be Justified and will encourage some additional gro.'th

in output and reduction in income disparity.
 

In Northeast Brazil, the situation is less favorable. Substantial
 
infusion of credit generally has not resulted in increased input use or
 
growth in productivity. Signiticent diversion of production credit to
 
consumption and non-productive uses has occurred. 
Further, research results
 
in most cases do not indicate significant economic returns from the uses of
 
new inputs. In the special 
case of the Zona da Lots, a semi-feudalistic
 
system of sugar production operating under quotas and high prices supports

has effectively bloekimodernization and diversification of agriculture.
 

This evidence indicates a general lack of profitable investment
 
opportunities in Northeast Brail. 
Simply stated, government intervention
 
in pricing, credit, transport and marhets has been largely sterile in an

environment of stagnant production technology. 
The crucial development need,

therefore, is for the creation of widely applicable, more productive forms
 
of agricultural technology. 
In some cases this may merely require "putting

it all together", that is, the assembly, integration and dissemination of
 
existing fragmentary information on proper farm level management of soils,

water, and cropping practices. Most technicians are persuaded, however, that
 
present information is inadequate; more fundamental research is required in
 
the creas of soil chemistry and fertility, plant genetics and diseases, and

soil and water management. There is almost unanimous agreement that this
 
research must be integrated toward a common goal with recognition of the
 
practical farm level problems encountered in the economic application of
 
results.
 

To develop the basic conditions for modernizing Northeast agriculture#

the PROTERRA program as 
 a first priority should immediately support the
 
creation of the cecessary research infrastructure, the identification of an
 
appropriate research strategy involving the coordination of existing

institutions and personnel, and the infusion of operating capital commensurate
 
with the scope and complexity of the task to be confronted.
 



AGRICULTURAL CREDIT AND PRODUCTION SUBSIDIES AS 
POLICY INSTRWIKNT FOR PRWTIRIA 

(1) Norman Reek, Richard L. Meyer, Fernando C. Piro$
 

The government of Brazil, through its PROTERRA,program, Le preparing 
to make massive Investmepts in the agricultural developent of North and 
Mortheast Brizil. Favorable credit and price policies have beea suggested 
as possible components of the development package. The purpose of this 
paper is to provide a framework for evaluating the need for and 
desirability of further governmental intervention in price and credit 
mechanisms, and to suggest priorities for government action. The 
presentation is divided into four parts. First, a general rationale for 
the use or nonuse of these policy instruments ia developed. This ia 
gollowed by an examination of the results obtained from pust and present 
government credit and price pro3roma in Southern BraziL, where considerable 
research has been conducted on theae issues. The major section of the 
paper interprets these findings in light of conditions in the North and 
Northeasof Brazil. Fragmentary research results, personal interviews
 
and on-eight observations serve as the basis for this interpretation.
 
The final section presents suggested priority areas of government action as
 
part of the PROTERRA program.
 

Economic Justificatio for gredilt and Price Proarams 

Within the context of agricultural growth government intervention in
 

agricultural credit and prices is undertaken for two basic reasonas
 

a) To induce farmers to employ new technology, and 

b) To reduce economic end social inequities that arise from the 
existing market mechanism. 

Zn the first come, favorable credit ind/or price policies are
 
instituted to induce farmers to initiate ot accelerate the adoption of
 
improved technology. The objective is to temporarily increase the prof
itability or reduce the economic risk associated with adoption, as well as
 
provi.do the financial reans for acquisition of the required inputs. Policy
 
irstrivnonts commonly uaed include subsidized factor and product prices,
 
guarantd minimum product prices, expansion of total credit available to
 
agrSculture, and improvement in loan terms including subsidized interest
 
rates.
 

(1) Norman Reek and Richard L. Meyer are associate professor and
 
assistant professor respectively, Department of Agricultural
 
Economic and Rural Sociology, The Ohio State Univ. Fernando C.
 
Pdres is Engenheiro Agr&nomo, EAPA-SUPIAN, the Brazilian Ministry
 
of Agriculture. This paper represents a technical effort and 
does not necessarily reflect the policy either of the Ohio State 
University, the USAID Mission to Brazil or the Brazilian Ministry 
of Anriculturf 
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The economic rationale is that the nor"l evolutionary process of

adoption will operate too slowly to talce mvimum advantage of technological

innovatien, or that come groups of farmtrs will be systematically excluded,
 
as is the case when low income farmers are faced with techniques requiring

high initial investment costs. A fundamental assumption is tL.t unused
 
output increasing technology actually exists, or will soon become available
 
and is economically preferable to traditional production methods. 
Once the
 
technology has been adopted, no economic rational exists for continued
 
favorable policies. Indeed itwould be expected that some factor and
 
product prices would fall below previous equilibrium levels. A continuation
 
of marke& disequilibrium through intervention will eventually lead to
 
overcapitalization and mis-allocation of resources.
 

Substantial progress 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 not economically viable. First, the cost of inducement will be
 
high. Secondly, pressure for continued intervention will be great, and
 
economic and social adjustment painful when support iswithdrawn.
 

Therefore, policies which interfere with the normal market mechanism
 
should be undertas.en 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, government intervention is intended to reduce
 
economic and social inequities in the existing market mechanism. 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 oriented solution.
 
Solutions may be short or long run in nature.
 

Other reasons put forth as justification for government intervention
 
include fostering domestic production of strategic products and maintaining

igriculture incomes. 
These are largely polttical issues, and intervention
 
encourages the same misallocation of resources and/or perpetuation of 
 "
 
|eefficLent agricultural organization mentioned above. Agricultural

policies used for these objectives must be justified on other than
 
economic grounds.
 

http:undertas.en


rtriz In AIt uturol Development St~a.I'u !

In the post ton years, the Zraxilian Sovernm'ent hoo employed several 
policy instrumentr to acceLerake agricultural. routh. The most important
 
has been a substential incrense in institutional credit made available
 
to the agriculture! s.e:c:r. Au a result, the retio of credit to gross
 
agriculturel product increased from .18 to .34 durin3 the period 1960-68.
 
(Adme), Since interest rates on most institutional credit ranged from
 
9 to 13 per cent per year while inflation varied from 25 to 85 per cent,
 
real interest rates for agriculture were substantially negative.
 

Other policies like minimum product prices have cvntributed to
 
growth in output of specific comnodities. li the case of wheat, high
 
stable prices and secure markets have brought Brazil to 50 percent of self
sufficiency with prospects for even greater future production.
 

The overall strategy has prompted rapil increases in adoption of
 
new inputs, especially improved seeds, fertilizer, and mechanization.
 
Agricultural productivity has riacn; increased farm income and a feeling
 
of confidence about future economic proopects have encoura3ed substantial
 
farm-level investments. But the major impact of these policies has been
 
largely restricted to Southern Brazilian agriculture.
 

Impact in Southern Brazii
 

Considerable research has been and is being conducted in Southern
 
Braxil on the farm level impact of credit and price policies, with special
 
attention directed to the use of modern inputs. The lessons toi be learned
 
from the research have important implications for future policy making
 
both in the South, and in the North and Northeast.
 

While the important growth stimulus of these policies connat be denied, 
several important limitations are now evident from the Southern experience. 
Generally, these policies have been selective in favoring large farmers, 
have distorted the allocation of both variable and fixed capital investments, 
and have in large measure already exhausted the possibilities for 
o.d0itional productivity gains under present production technology on 
itfaced farms. 

here 	specificolly:
 

1. 	A3ricultursl credit is closely related to the increased use of 
modern purchased inputs. On farms where substantial auountsai 

such inputs are used, new credit (1)is equal to 50 to 75 percent or
 
more of annual operating expenses (Rask, Rao).
 

(S) 	Total new loan, obligations incurred during the year.
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Increases in fertilizer use at the national level ore closely
 

correlated with increases in agriculture credit (Nelson).
 

2. 
 Incrersed use of modern inputs, stimulated by subsidized interest
 
rates (in some cases negative real rates of interest), have
pushed the use of these inputs, especially fertilizer, up to and even


beyond the point of optimum utilization (Resin, Nelson).
 

3. 	 It is especially significant that the optimum economic level
of fertilizer usu in some crops is reached at input and output
levels substantially below th~se observed in other major producing

countries with similar factor-product pric 
 relations. Water availability

is not considered a major inhibiting factor. 
Rather it appears that major
breakthroughs in production technology are prerequisite to additional

productivity gains. 
Research is needed in soil fertility and management,

and development of new varieties capable of effectively utilizing heavy

applications of chemical fertilizers (Knight).
 

4. Abnormally high product prices (wheat) have been associated with

intensive capitalization of agriculture (principally mechanization).Simulated farm situations indicate that a more modest amount of

capitalization, with enterprise diversification and more intensive use
of lea. machinery, would heve ac.zompanied a lower level of price subsidy 
(Engler). 

5. 	 It is apparent that the impact of these general policy instruments

has been selective in favor of medium and lar3e farmers.
Probably the original conception of the policies did not explicitely


consider the size issue, but in imp'ementation conditions are more favoreble
 
to larger farms. Actually, in some cases (credit) an attempt is mede to

favor small fartas 
(a notable exception would be credit for mechanization
 
which in practice is most applicable only to large farms).
 

Small farmers generally use considerably less modern inputs, have
a smaller ratio of crelit to operating expenses, yet demonstrate higher

marginal returns to the use of edditional inputs than do larger farms.
 
However, the experience of larger farms would indicate that productivity
gSoLs woull soon be limiting for small farmers as well. 
Some 	readjustment

in policy ani its implementation should, however, result in modest

productivity and income improvements for the mmaller farms (Reek, Adams).
 

6. 
 Credit policies and procedures may be largely responsible for
 
the lack of credit use (and consequently input use) by small
farmers. 
High marginal returns would indicate sufficient demand to use
credit if it was functionally available, Therefore it is probable that a
supply allocation problem exists. 
Given the greet demand by large farms
 



for su.silizs: c::e'it, incresin3 supplirs of e'it if7 ne-er -.ezcl' smell 
forms '.ecause t!i, r'present hiae.: ....' en'. r',inistretion costs for 
profit orieate",creit institutions (En.ler).
 

7. Special !eYelopment pro.-ms (pilot Prees) waic'. 3w'-sa incluie
a pec ;13e of inputs plus credit Pa.- li aited technicel assistance
 

itave protpte, si-nificpnt increases in credit en: input use in s"ll
 
farm reeions (Ez"ien).
 

This ::!seercl- in ictes t-at cr'e~it policies an' price ou.si ies
 
'ipie been instruentsl in some Preas of Sout.aern Brazil in stimuletini
 

.
t.as use of new p:o-uctive inputs en. sc:elererin;, -,rowth of output. The
 
results, howeter, he'e been less then specte.ular, vn,. it oppears that
 
t!,ese lerelopt,,nnts .,exre essentielly exhrust'A "nown opportunities. kessi-e 
p:.o-rsats to stiuulate further input use ere not warrante,l ,-ntil pro.',iction 
technolo"y is improved. Thus the reletively easy increesy in output ;.a've 
-eon exploite., n tae much more lifficult tea*' of jesic researcn must
 
)e confronte.
 

ContresLinR Results in the Notet ast
 

The Noz t;east ;has )een an area of spenial concern for Brazilian
 
Iecision mea.:ers for e long time. Perio.ic irou-sh*ts hva-e prompted state, 
re3ional an' federal hyIraulic investments in t.;e so-crlle" :2'ou ,',t polylon 
for over 5 %yee:.s. More recently, tl.e emp:-,asis I:as shifte to in,.ustriel 
development an'. a-ricultural modernization t..roull *'ioth pu.lic an' private 
investment. Crc'At ;-as jeen usaiiiei ean" ropfily .istrijutd; some 
pro,.uct prices iaz: ,een suPrilize' W st'eAlize.!; mar.etin.} an'" t-e aport 
asLems lts.-i .een stu .ie- an I sowe recomrn,,e," itapro'eLwento r".opte; 

.researh a-. e--tenoion ave ',een stiuvlate: throu,. increase fun'!in- an:. 
r p:olife-etion of ozgenizvtions. Yet tae results realized have fallen far 
short of t.-ose ,esi:.'e!, and the seme or si,,,ilar policies hvie produced 
propo:tionetely loss ievelopnent an -zowt'. in tie Northeast tihen e:xperience.' 
in the Southi. This section of te report explains wz7. 

Her":' ate on tne probable physical response of wi,.espreel a'option 
of uo'ern inputs for ite veriei soil, water, en cliuiatic con'itions of ti,a 
Northeast '-o not exist. Tliose experiwents which a've Ieen con',ucte! an". 
are icuiente' often show conflictin- results. Therefore it is impossiAble 
to accurately calculate optimum allocation of prodluctive resou.rces. Lil'ewise
 
"eta on cre it utilization and distri:sution is ertremely s .etc..y. To 
c'.pensete for suet eto limitations, visits were tasde in Recife witt 
technicians of iarious state, relional, and fe'eral aencies. Tie impressions
otritune. wer,e sifisequently tested by interviewin3 lo-.el ianers, a3.onomists 
an'&fariae':s 'urin,; a twelve houn-lre-i mile trip throu.3h t,.e states of 

Pernamlzuco an' Ale.,oes. 

Durin ee':.a, interview a series of questions were raise1 r:elstive to 
local pru-uctiou on.. the impact of existin3 policies. They weres 

1) Does a odern profitable technoloay exist? 

http:throu.3h
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2) Is t:.ere sufficient cre:Ut a pilale to weet current former 
.aen -? 

3) Are there .eco-,nizP*,le inequities in the *-istri)utionof Cre'it? 

'$) Does lee'. of tec,,nical assistance hin e"r the application of
te.hnolony end cre.'It use? 

5) Are ainimut, price supports nn effective countermeasure to 
seasonal fluctuations in fgzwer prices?
 

In inte:.p.etin- the toanswers thlise (.'uestions one tust ")e cognizantof tie sujetantirl regional 'ifferences t~iat exist in presentpotential gricultuzr1 orgonizntion en' output 
snr: 

in toe Northeast. Moisture
svrils'ilit, a,4.'-'istri)ution for ei:r,,ple are the principalin tie Sertro Pa.. A'-,rste. Sufficient liwitin3 factors7:infnll is Pvailable for many formsof P"':xiculturvl p-o :uction in t;ie Zona le pts, 3ut a sewi-feu'-alistic systemof su r cpne proi'-1ction on lar.'e ferns un-.er an ura'rells of quotas andprice suppozts nvs effectirely Ipmupene? tie Lppenrance of, or experimentationwiti otL.e- systems of i:riculturpl pro:luction in that region.potentirl r)!e of cre,.it and price policies 

The 
Plso reflects tnese differences.
 

The fie issues wentibned ajove 'lo not aiequately encompass Lieprincipal .)rr'iers to increase' Pariculturvl productivity in tt.e Zone lie
Mta. In recognition of this ,iifference, the following discussion treats
titese c uentions for te Sertgo oni A,-:este together, and a suisequent
section covers the Zonr 'aMata in a different format.
 

Serto nil A.-este 

It ,o'jlr' )e an oavious oversitplification to treat the Sertio and
Aoreste Ps one .oo6,,eneous arer in 
 anrlyzing a:;riculturel development potenirl. Contitions very wiely between an,! within the two revions. , However thn responses by interview,.s to tIhe elove po.icy issues weresurprisinl-,I unifo:.in, so the discussion that follow& does not containany ,listinctian )etween taiese two regions, But if solutions to the
pro.blews rrisei Pre to '-e effective, t'ey will have to be ares specific
in Tesi,.n rn, implnantpt ion. 

1) R~e.L4_r,.o_,c ey_ RSof W121'..a?-eno 

In -ene,:l, existin.I research results 
1o not show positive economic
returns fC-ou usin- pure'ase" inputs. Certain exceptions, tomatoes fo:exaupile, rre apparent. 
Farmers 3enerplly support the experimental fin.'ings
'ay not usin; moiern inputs. 

The reason for the unprofitobility of "aigh return inputs' are
nunen-ous. Ext:emne verieaility in soils, water availrbility and climate posethe iTery iportPnt question of ris%at tr.e faru le-iel. Farmers are 

http:unifo:.in
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reluctrnt t , c( t-ct expenses when nriay p-o.ucti,)n fac.tors e::e larely
 
")eyon' thei-" -.ont,:vl. 3ut wore *asi: is tie fect that cu,,r-ent ja.*ieties
 
,'o not respon" well to feztilizrtion un:.e." linite. water avoila'ility in
 
certrin so ,Is. I, taost neses t.ie int:erent soil fertilit7i is suf ficient to
 
tieet pian.' nut:ient -.et~n' s ,mernoritall rriafell conlitions. Fu.tez,
 
wi.e yeer to Year "ifar:.ility in yiel ts. resulting from varieti:n in
 
rtinftll, ,'ts-s t:,e possi'jle mo est response tiat rusy *,e ettri.)utble to
 
fe::tilizetion. 

One woull :on.l,"e t*trt ,,ins fr.ui new technolo, ;7 must )esu.istntial
 
ra" hl,-.ly 'isp".e to foste.: occept-nce y.thie former. To 1'ete t;Ais tiee
 
o.cutre .only in r few isolpte,! instences. In these cases, eooption hes
 
)een fr.lj17 "epi-;. 

Irri-Ptioa )off-' lo-ical to inaderurte anI unpre 1ic.taZlee a answer 
reinfell. How'e er, experience hnas indivitel that within tae re-ion, selt 
content of vrte': en' soil is often s9fficientv high to cruse serious 
orlinit', p, Ls.is after *ust a few yee-s of irrilation. Further, 
•'eiel-3puent costs of practically r1 ir-:i',tion pro~ects to late are
 
r'epozte! to jS so :.,z taet there would 'je serer economics proalem even if
 
no p:iysicel pro.le, -.ewaine.4. (Fre *e.itik).
 

2) Is t.-nre sufficient cre.lit P,,ilojle to meet curren.tLf-:fier ,'emand? 

Tie onswe- to this oauestion is A ,efinite yes. In frct e-i'ence 
's'i;,ests t'i.t kuc', )f t',.e current credit is ectually SoinS to relatively 
nn-pro-,vttile uses. Moern inputs such as imp'coved see'i en1 fertilizer 
ere 'ene:aLly act use,'* nor consiLe'e profitable except in special cases. 
Ai':iSclti,'et cre it for operating e)penses, thus, is epplie' to hire-. lebor, 
minor in ,esttuet,.s, liestoc purciese, and1 , perhaps most importantly, 
fe,.ilv con-unptiout expett 'itures. Actull-:'. most ' aners feel that P major 
usn of 3pe:Atint, cze 'it is for consmiiption purposes. On small fErins this 
in-iolies - i-e':t support of family living ex:penses <'urin3 low incowe 
pe-io s, rne on large- ferias perhaps finencin; tOe necessities of leaorers 
an' shr':ecropper-o. Br.th" cases rep-esent a relativ'ely unpro'uctiie use of 
s,'.)si,ize" c.:e-'it ori~inolly inten-e,l to stimulate improved] technology. 

T.is conclusion wro supporte'i '.y the unanitaous response from 
arn':ers t'.,t t',,., felt no credit constrint in meetin3 farmer "eronl. In 

fpct, shep cu.ipetition i-as developefietween te federel .on's cur'--ently 
Put*,o'ize' to loan rt rates of 7 to V%7 per year, and the stete on- local 
.jan..s whi..- itiust follow r 13-17% inte:.est schedule. While the formaer have 
no t 'ou)lr a,,etin:1 t'he ,1emand for aj-i-ultu.:al credit, the letter annot find 
sufficient '.eutnt' to exhaust availVAe supplies at interest rates that ere 
still ,uistrntially neative in real terwas.
 

A fu,.te: indication of an Ptleouate or super Pequate supply of 
ce 'itis t -e relptie position of t'he Norct':est in terms of cre-lit use A 
po.: unit of nross output. Northeast Brazil uses Ppproxirtately the siie 
percenteso of credit to output ns the rest of the country, (Tendler), yet 
consi.ere'ly less moiern inputs. Labor and lend1 continue to 'e the 
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principal factors of prnduction. This iuiplies P -orrespondin-ly lower 
cost to output ratio, indicating A lowe:: nee* for operating cre,:it. The 
foct that credit use remains higii supports t!,e ajn',ers' view of substantial 
diversion of cre-it resources to-non-pro.uctive uses. 

3) Are there reconizeiile in. ouities in the ',istribution of credit 
use araon' armer '.roups? 

As a -ene-sal rule, larger farmers rre obtaining institutional
 
credit to P greater extent then smtall farmers end sharecroppers. To the 
extent that cre4it use is orientel more to the larger ferner, inequities 
exist. However, P concomitant "inequity" in the use of production inputs 
is not readily apparent, that is, with or without credit, little modern 
technology is employed 'y either large or small fermers. Thus, an economic 
rationale for rea. *ustment of credit services to serve a brop'ier clientele 
is not clearly indiceted. Social considerations, however, may dictate a 
chsnge in credit distribution. 

Once again considerable varialbility exists within these '3rosi
 
,4enerelizations. Credit restrictions for smll farmers Pre more an 
almdinistrative then a policy problem, end ss such conditions vary r¢onsiAeraoly 
frot one creiit agency to another and between, lrenches of the some 
Fgeacy. For example, Bank of Brazil re!,uletions reduce the cost an:= other 
requirements for small farmer loans. However, some branches establish self 
imposel minimum loan limits that effectively exclule most smAll borrowers. 
Others opplyrather crude su;jective criteria for teterminin-, cree'.it worthiness. 
In some cases land ownership almost :ecowes . prerequisite for eligioility 
to receive credit. Other lenders reco-nize the small borrowers inability 
to effectively articulate a need for credit and demonstrate cre,'it worthiness. 
Further, t;,ey believe that stall farmers *esire to repay. These individuals
 
actually ".end" existing regulations to accomodate the situation of i
 
small former.
 

The en' result in the execution of credit policy is that some regions 
heve P consi 'erectly witier distribution of credit use emong fermer groups 

than do neih',)orin; areas. The extent to which this situation is economically 
'etrimental to the gruwth of output in the Northeast is not clear. In
 
situations wnere crelit would 3o larsely for consumption purposes, the
 
output effect is minimal. In cases where new technology may be unatteinsolo
 

this cre'it -y allocation, growth in e3ricultural output ani income is 
retarde. 

It would seem that a wore energetic application of existing reauls" 
tions, ani pe hps some additional liberalizations of banking procedures 
affecting small farmers is called for. 

http:cree'.it
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*teno~~~nIcre.'it use'?
 

Two pro Aftive rve r1osely, relcte' to t'qe effi-:ient functionir- of 
tW:!nicel Psaistpit:e in t~ie Se,:tir2 izn- A.,reste. Tae fi!-st en' tiost ismportait 
Is 6ie *ier:-t:a of tec-:.nolo., to extan.. teo fe':w:ers. Tne resnr:.%results 
t."4t exist on fertilize, z-esponse ;-.r new vrrieties show only rao eat 
P,.o'.utidAt7. 7rins o-.e:. in 'i.vineous u'p::ietiea e cur~rent frradn., p;:actices.
Furt:v-r, t., ' -esults v7:e not a'ree spascif..'-; thus opplic.Plailit'/ to a *3iven 
fs:iai, situtia~n Ina often %tiestionp - le. In riany cases fP-.1-!.s P efer t-e 
r-usti~l 'he ~rcte-isti s of tito in-'i-,enous -in:ietiee, taereliy *.leon3t:Ptin, 

periea.r Iri. )f sinsitivity v -.eserichers to u'-14eeuately lesi,,n irnseerch 
enl. 'e-,;lop(4.ent In this wry t'.e ex~tenuion r~jent je~ins worl from 
f.Iis"tee rntrge'us poition. 

A sen'ors' p:.- #'o concerns the *upicetion of effort in soice frees 
JV t.ie ra.::iAten,:a a! bo'rerl aepre::te eytension egennies. rTie stAte 
extension us:'ies, t:-e secretr:-v of P,';:i!ulture end~ special Aevelopl-dent 
P"Ge-MiCS 3UC:! P SUDENE o-.. 3ERAN way all 'je unlerta.tint, separats staffinet 
VA . suppao:t of c:-tonston f'an-tions in t&.e srfic municipio wit') epproximptely 
t.e ariar o:. e'ti'esa. A treden~ous -1uplination of tim~e on,- effovt an.] F
 
-:csultr'nt waste of scerce resources on. personnel occurs.
 

TAP,,o fectoza iiiuit ta~e potential itapcct of techninval ramioten-e. 
Wit %taie lret or- c'oncrete new tec!in.ol-r-yvt) exten ', howefer, it is unlil-ely 
tCart p-_oiina *f r ',itionrl extensiun serv'ices woul*.' loO' to increaae
tioe if i.po te7;nolo-y on-! c--e-At. The wee-:eat lin'. in ti.e cn.1sin of
 
a 'option is t'rt fi:rst lin' of solif! '.,sic reserrca..
 

~ ~c.supvt effeectie:ointer taepsui.-.eto 
£nAjqr I fuctu ons in _frrzer±:es? 

TIie-e 9;:.ists only fragm~entary en .conflicting evi ence on ttiis 
P014t- ZMont UP fcrae-' price quotetio)ns )f tbie Ban'- of the tNort'i.erst for 

*ir~oz r,;;A-i'_ituj-:eI p77oults .aonot 'iemonst*. te 'Irpturti'. seasonri pr-ice. 
flucturtiOns3. Pr-3fesston.'ls in the pro;ucin3 arees feel ti;-Pt sersonel price
,irriationa Pzq not t.te reel prolem. Vi~e iw.or price swin -a -estilt ftow~ 
A.un'rPnt or sce&.r-e p:ourtion. that is, t.e year to yerr Pr-ir.e ci-.Pne that
 
reflect 'untertrin p--oc-uction levels are *reater then sepsanrl fluntuotions.
 

Boa Pe.s v"ho P 'Aainiste-! tne Lminimuui prizte pro-:cim repo.:t tart
 
ferwers mp -e little use of it. Seveel :.eran'rs re su-C;ste. First, in
 
.. 'tflt cpses tC' p-evrilin.1 m'r'ret pr-.,-e ii nsistcntiolly F~,)e tho Ikuiiuu
 
pric e. Secon.4-', t:&ey feel thet fea:ume::u Pre elsc pin, paymient of tate ICM
 
trt~ Jy not u~ine; tie winitntua price pro,-,pm. In this er'" tie ininitua price

woul -&-je to 'ie 1.5-21% .ve "war, at p*rce": to cover t'te tan~ en,* other
 

e~r~sin-4,lre' in complyin,; with tne tainitriuw price pro.jr-ri. T.ir,1y,
 
a~ae fe~el t.irt frrneve lac' the initiatve to ma',e use of t'_e prorrami.
 



In auit:~t .12 use *of cre it rn -p'.ice pol ic:' btntruaieuts in t,.eP
S~0In* A.,e83te ::e,,,ione Ap ;e ia- litt!s i'aspect on inptit 'vne sn'irowt. 

inP o-tpu.t. SI, ,nifti-Int U-Par~sion o! :, j-!tion crelit to --.jnsu.pti~n en
r1l-2,o. 1.till' usesB '..s z:u.-P1 oazu..e'. Pu.-ther, reseorc. velts in 
moi2t ireo ;; not ira irte si'-nificent ec~onomiic retu*:ns frotat tioi u~e of 
flow ill*)L'ts. Coatiiu-..' e:c-psnsicn of --!e.'A't supp'&v is not wein::ente-i. t'ouv91 

aia a'.3tisaa in t ~e p-,ocelurei fo-: . ielpia?, suzaoll en 4 tenrnte fe.,uler$ 
to 'xiit ecieas to itw-'uli je ~s~i 



rc'~~~~~~~~ .inus1s"inklNv 1.. 

ildf.:o: 3.91ie o! the crelit pit. Pu arse' nuss'~i ~ I s~.~t 
*Vdes to syr-tone .ve-,s in t'-~e Zoair :r Mate. This'ocetirs un'm.rit 
'sIntelu Df siuv-,: ,,trs rn! ou..si lize pie.Sinre t!iere Pre cev-;:I 
~Yofu netioawl affse.ts of su.,P7 poliny (Pope'cts oh': t.ie p! ofessof ee in 

of cor::ectioii), s±iiific.-nt ch'en.-eo in tie mconoiai-: tn,' or'nzPtoe 
stru,:tu.:e *f9 Con Zonr !P ?rta r-e 'ot:;-,imainsat PnJ econitaid.al1.v 

pice susji'1V in th1erei-y enrtau-e 3esWs~fl raniuirwl.fustifie l. An tn v 
a''Jet.iutit.t.e o;.ynizrtioa -)f a'iv.:: the content tn.' fork" of 

spmmifitz policies will nens58?rily nae7 to c.Pnf.;e ra well. Tiserbre 
t.-e folOW!.-&. ~'.1lUOoioti e-cplsinu t.,a 'fu::re*it sittuation en. posoi~ole 

"eaint Pttj. 

T-te ZoLWar te offers the ;)eat loit:;-run -levolopatent prospectg fa-. 
tCia NE )me~L!8e of its supe-ioz na'tu-:tvl :.eoou%-ces an'do1ment. Wartev * the 

cey litiaitin , fetntor for the A~crestn ri'w Sertlio, is in fairly' .epenu*OAe 
suppl:-j, *:ot.- in r-iontitr An, seasonel 'ist!rbution in tile zone la Wts. 
it~ icnztein .i of the Y'e17, rainall me:r ectually :)e extesoi~ie for 
optium. ?iel 's of temtpeete zone i-op3 li 'e aorn on,' *;erns. Soils in the 
ri~1i.nfi1 njsn2 ;-..awin:7 a-..epe re somilw,at infertile *%ut respon'. to c*d-e~uicel 
'fertilizers. TZt? le tel lIs,.!' nowii es t.,te te'luleiroo is suoneter rn-' requires 
fevctizc tion. Howe per, there is liiuite' e~ttperienr.e with tuBi soils so 
its p7o :utioii potpv:.el in socjewa'..t un ;.n-3wj. A ina'or rest--i.tko1 on Irn:s 
u se is tooo;r.7 .,qt naitiq areps Pt.e no mol.:e Lilly than the Ag-.este orC 

Se::tto. Soil 'tonsez/vtion is prrctire.e. 'y plinntin!; erne ozi t*.e '!ont-)ur; 
swit- aiinr to innurl eropu coull posp. the tthrept of severe e::osion. 

Sucr :ras is i fer, tie wost iwipo,tant crop in the =e,-i,3n. Maniot. 
in tt-e Xitp nt be:: c~rop withi si-,nifi':oaut e.ege. Pert of t ',e .-Pne is 
pro*.,uie * su-,er r'efineriei on* tile ,)L~rnce is purcha'se.1 f-.:om nei .. :iino, 

fer. .-ition vistomu recomten'e' that '.illtops '.se ret. ine'4 in 
flnrl~ .,a-et.'tiouo to masure rl'equate reinfell. Tiezefore mtucha of txc 
,%Pn') in *U:llsilos; at t'Awn tauirl of t..axivL present wgore one cene 
ra': to is oa sl.-.,.eo rrerter than 2'% mechtniza'tion iwPoasi~le.17. Ve'r is 

fu~t..iO!, stvur:: pco.':e::s are only pla'atin-, one-t,-i-- of thseir rerc:e to
 
cone. Souz of t.e remainin?. lant is ..otte- thean t.avt now cultiwete!. Most
 

a! t..A Ia'jo: in pra3&i'e . IW-tie resi-lent lepor fo-me, ')ut war -.ecs from the 
A,7reste ui:rein fo:., the luirvmst, 

The MEAN4 (Z) p::o'.jret is ~ein'to fecilitate im-'oueLixotion of
 
:,:fiaerie.% tit' tie';.uiztion of pro lu-tion. It provii es fat: Itn- clerrin3?
 

()Afe.'.erdE a3en".y to assist in CAe retioniol *evel opnent* of tic.e 
ouger :Pne intiustry in ti~e Nort."est. 

http:sl.-.,.eo
http:potpv:.el
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in 	lInvo) a':eas. s',iftintv to Laec'-pnize: co'ne p .oluction on t,.s )ette,: 
't~~;vp.&,en' oa.Ctlin, 'lisplon~e- IFI tu'-.01 of tel'ae.'311s~tr out 

Len'.-oweros ate saovore ! to 'iversi!,- into otae c,.opsenI livestac on 
thei= :eitrinin., po.-se-: l~n. it 0~ rev-e- tat thse colonists will prou-.e 
soawe cpne, ZW n.-rps Jrn' livesstoc . ,a t,-3i?: indii':-tPl plots After six, 

*irsof opezation, oal.,' on GERAN p:ootis ia procasse af iwaplemeatrtion 
rn-' so 'e:.-al ot*,.era c :e ein. pl.rne-. 

Li'iceto is twt senoni*t wsot itipartat eE:iuttal ti vitp, in! 
vnfew r-::..e-s wit.- noi-t-zu! c-,fps ra:)ne:exeperi.. entin", itionol .-s.qt hra 
,s~t :.ea.nie: .wr* o ,oo.i' In ttP No--t:arn *:-*ie= or,- of Psnrvkuco, 
Sfew !vvxv.:s --:e p-.o ucin-, orrn-,es inn! pineepples. Cor.n. 'leens, *:rnio,. 

en' rine P':s -.:oin .' Sli-r wor eve £0:.: s::..sistence, '-ut t*.e::e is limited 
Ltu~A~ii1 i.7o .u-.tL7.a. Farwie:.s 6.esi-Jn- to livezSiV? fin: F crrt.1 of 

-'t an'eou.r~in on qlte,:nvti,ies vr&.-7 p-_efe-7e! cultu-.:l p::Pctices. 
Tiei:: 3wa :i.e -r experimenrts .,tie not -et estr")lisase-i p-:oetuction 
pote:itial, ea n-) one inte-.7iewed wro rea'~y to su,.,e~t thiet FLI*' non
t-_rVit~oni't n:!?op wout4 '-evai3e a feuside wi esprea' rltornati-10 to cone in 

It is 'RutialrteA t".Ift 811.103t 9*0 percent of the fertilizer -:onsiuae
itt ths~ NE tOes int , cene. The few onpe--imzents con'luctel he ie not clarly 
.e~iont:rte' :2--tu:=i from4 fe::tiliuation on other crops. Cane gyroees ',eep

fertilize'- -%sts * owin ' ireect imsportation as in.'.ivieues 0!: t'*rou3,-* 

Alwost r1 c:e'it currently noas to cone pro*ucars foT? prying~ 
far.tilize:: en,, la ~cr costs, an-1. ')uyinf liestoc . Increases in '.ew~en! 
foz' tre:.t for.. ot.-e::. purposes will o,:cur. onli when profitow-le vlte ,nptives 
to .,.rne rn liv.estoc'. heve *teen '.so~~. 

T. .e -rn-p ' on,lus ion to ')e .--iwn fro.. ti.-e Zono ' Mate 1.4 that a' 
st?Ca's-re pr..a o. exists: indlertulize' I.tn, oexists withi aurplus lvao%1. 
VTe.Utio~irl la :o-j--in-%ensi-ve to'ne -,rowinv pre 'ominptes an Lillsil es wh'ilis 

rpze a'rounto o! irn' are unculti',ete-1, solse WitI topol.?8p.Iy sttpe.rior to 
~Ltcu1iirt'to. La .or is unlerutiliz&' *urim; P por:tion of t--e 7ea:, Pat! 

t-.i ien'qr. lIt,. of eraplo:'asent forces people into tie cities. W~y? The 
mayo:-. lies v;it.. -.:e interoction of sai~er poli-%ies an' thA orgenivotionfl 
atvtttu::e of v7;,_iqtiltue. 

Ezffant o _uj olii1,:es 

Zia presebat su.r: polizies-consihtine- of liai'ter prices fo,. NE sug~aer, 
su sazed credit6nx import p!rivileges ho-is, ironiddl-y treatet! a 
_*/oloptient ottlenec::. An inefficient ind~ustr:y n'tis *een ph-oppos! up.

se:io'.ii eionostic q'ni so'trl prolilems heaie ')een crevte.. andi stronj vesteI 
inter-es *.:,e -evelopeJ whkich inhilitit Aitional "ecision - m.ins~ ant', p,.?o'itOW

http:se:io'.ii
http:topol.?8p.Iy
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tow has this happene? To understan'l t.se phenomena, it is necessrry 
to cosider the entire economic, socirl ant political context of t.e 
region. First, land has a low opportunity most. It'is hell in large tracts, 
anl supar quotas effectively limit expension of cane into underutilize.K 
loan. As elsewhere in Brazil, land'taxes are low. Current elronomic en4 

economic informetion oees not give Pny clear in'ication of how lcn.. couldl 

Se used in otier enterprises, or what the returns from Ooing so woul Soe. 
DejWnd for lonj is limite, iecause of thi3 l ck of alternative uses, PnA en 
inability of non-owners to finanqe lean] purchases. Thus there is a supply 

of under ani unutilize, land but little demand so the lend owners' motivation 

to adopt lenW savin3 technology is reduced. 

The labor warbet in the NE is characterized by excess supply, on,! 

the slow growth of demand in the industriel and service sectors -iminishes 
their laor ahsorption capcity. Furthermore, the systematic frustration 
of the creation of effect.ve rural lebor unions prevents the raisin3 of 
Wage rates P'ove equiliblum levels. Those minimum wage an,! social welfare 
regulations which -;?o exist are regularly circumvented. Thus tKe sugar 
"',rower can keep total wage costs low in spite of inefficient usabe. 
Therefore he finds it preferable to continue prod.ucing labor-intensive
 
can% on the hillsi.es rather than incur the high costs of lan'! clearing 

1

required in the shift to mechanize, operations. If laoor costs were increase , 

or the hilh investment in land clearinj re'uced, labor saving technology 
woul. become more attractive. 

To summarize, high su7gar prices in the fece of low opportunity cost 

for un,|erutilixe land and low wage rates Pct as a Aesincentive to 
modernization. The farmer is rational in sioptinj leNO and. labor intensive 
rane production while excess labor supply is ,lenie4 access to lend uneconomic 

for cane. As long as cane proucers receive hiqh product prices an-] 

nontrol the allocation of factors of production, this is a logical outcome. 

Future P oi,-j Alternetives 

I As we have seen, the present sugar policy leads to underutilize4 

land and4 labor. Surely the resources spent on the subsidy could be 

offectively employe,! elsewhere, and some production obtained from under

utilixe,! lnnd and laor. Therefore modifications in policies end perhaps 

e3riculture structure are required for reasons of both economic efficiency 
Pn social justice.
 

The mPln issue never really confrontei in Brazil is that of deter

winin' the long-run comparative advantage of the Zone d Hate. Su3er is
 

being proA,',ced more economically in the South. Does that necessarily mean
 

that sugar still ooes not have a comparative advantage within the NE? Do
 

the limite experiments with food crops in the Zone d Mets imply that cane
 

is really more profitable? If so, would it be without present subsidies?
 

http:hillsi.es
http:effect.ve
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Is it licely that food crops can 1e grown wore cheaply in the Areste? 
Where are future tuch1olo31csl advances in epricultuce lihely to have the 
big.Sest effect? In the Zone do Mte? In the Agreste on' in the South? 

Few insights into these nuestioni can ')e -vined from present reseerch 
in the NE. That way be due to the -lifficutty of findinl easy solitions 
to basically tough problems, or ina-lequate reseerch efforts to diate. or
 
both. Yet, ,levelopment of a rational set of policies Iepen,-s on prodluction
 
possibilities. Since present Iato do not provite the foresi3ht to rntici
pate 	what lies ahend all that can be accomplished now is a p.e~iction of
 
possible outcome under various assumptions. For purposes of "iscussion,
 
let us assume two fundamental situations relative to sugar cane production
 
in the Zone da Mate: 

I) 	 The lon3 run comparative advantage redta with sugar cane, or
 

2) 	 Other crops or combination of agriculturel activitiea hold the
 

lon run comparative aivantage.
 

In either case, a basic policy tenet is thrt no useful economic or
 
socipl criteria is served by an indefinite continuation of hiqh price
 
supports on sugar cane production.
 

olmp$tive Aivsntege with Suer
 

First, let us vasume that sugar has the beat long run prospects.
 
Then our o'L',ective should be to mal.e proluction more efficient. This could
 
be accomplished by lowering the present high price and using part of the
 
fun'!s previously spent on the subsidy to stimulrte the use of specific
 
inputs. For example, we could assume that mechanizedI cane growing is the
 
long 	run objective. Then mpchinery purchases and clearing of flatter len.
 
should be stimulated through input end creitit subsidies. This strategy
 
forces the f.-rner to use certain inputs if he is to receive the subsidy 
liven 	to the sector. Inefficient producers on marginal lan6 who cannot
 

mechanize because of topography would be forced to discontinue cane 
edtirely or set up operations on flatter land. Production .'uotas mi.Jht
 

,
be eliminated, or at least adjusted so farmers with good land could expen
 
)eyon-! present limits.
 

Infertile an-i hilly land would so out of cane and become availeable
 
for alternative uses including distribution to laborers displaced by
 
mechanizetion. This becomes the biggest development challenge because of 
incomplete nowlecge about li'l.ely alternativee and their labor abborbin4 
cepacity. It is possible that the complexities and costs of developing 
economic alternatives will 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 ane
 
livestoc' in the Areste and Serto thereby creating permanent economic
 
ani social inequities. Only a substantial amount of more research will
 
provide insights into these results.
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tive dvintae not with Sunar 

Now let us Assume that crops on' livestoc rather tin cane offer
 
the best long .run potential. The recommen.ei policies are the same Ps the
 
previous case: massive short-ani long-term investments in reserrch.
 
followed by incentive policies to stimulate adoption of recommen4e.: inputs
and practices. First, it must be Aetermlne4 which enterprises have the 
best prospects given reasonable expectations of future agronomic research
 
results, projected domestic and forei.Sn demand, and labor absorption
 
possibilities in those enterprises en,, the non-agricultural sectors.
 
This implies an initial stage of adaptive research draw.ng heavily on
 
experience already obtained in the Northeast and the South. Simultaneously.
 
longer term reseerch must be started to develop those varieties. prectices,
 
anl techniques opecifically suited to the NE which will assure the future
 
competitiveness of the region, recognizing that Southern Brazil and other
 
countries will be continuing their drive for productivity increases in
 
some of the same commodities.
 

The transition from cane to new enterprises is likely to be more
 
difficult than to modernize cane. Much of the agri,:ultural capital invested
 
in sugar production will have little use. Wi4espreed abandonment of
 
agriculture by cane growers would leave the sector in the hands of
 
wor!ers with little previous enterpreneurPl experience precisely when
 
profoun-1 transformation in inputs an,! products are required. Lac'. of 
informetion about sound alternatives woule' ma-e it difficult for even well
 
intenling extension personnel to ma:,e recommendations.
 

It is probel)le that the evolution of ag.ricultural organization and 
structure in the Zona do Mate will follow some middle path between these 
two assumed alternatives. But by choosin these extreme cases, the 
policy considerations ere placed in sharp relief. The basic policy 
instruments ere the same in both cases: variation is largely a matter of 
,irection anb magnitude. Central to 3oth is a reduction in price subsidy
nd r 'ustments in the quota system. A research program must accompany 
these chrnles to i'entify and develop alternative cropping systems for 
released lani as! labor. The lrger the amounts released, the greater must 
be the research effort. Credit and price policies and sound extension
 
services can undoubtedly play an important role in accelerating and
 
facilitatin3 changes suggested by the research.
 

http:forei.Sn
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Besed on the prece ina discussion, the following three recommenetions,
are offered; for immeliate consideration as part of the PROTERRA program.
Recommendation number 1, is considered to be of hLihest 
riority one
absolutely essential for modernization of Northeast agriculture. 
A more
detailed explanation of these recommeniptions and suggeste
for implementation are given in the appen.;ix. 
proposals
 

. Develtpment oDf newproducton technology
 

Eatablish in toe NE an 
integrate 
production technology research
program that includes, as P minimum, fundamental research in the areas of
soil chemistry and fertility, plant genetics and diseases, and soil and
water management. 

practical 

The research should be goal specific recognizing
farm level problems encounterel in economic application of
results. 
 In later stages of development. this program should include an
associate.! action component designed to diseminate results and speed
adoption of recomended practices. 
 Credit and price policies shouli be
an integrel part of the action component.
 

This progrem may be operated through expansion and coordination
of existing research facilities or may include the establishment of new
facilities. 
 The concept of an integrateJ approach, however, is critical
to the successful elimination of present production barriers. 
(See
appendix I).
 

2. 
Amorertional credit policy
 

A proliferation of special credit programs has reaultel in a
morass of confusion and conflicting interests on the pert of bsn'es end
f'rmers. 
Thele is 
a real need to streamline and simplify the credit delivery
system so it 
can operate more efficiently ani Judiciously for the general
purpose of stimulating and facilitating growth in the agriculturcl sector.
Wi'ely varying interest rate levels, differential returns to oan':s
special fun." 
 on
sources an6 cumbersome regulations all serve to impede the
effective flow of credit resources into agriculture. The following specific
reccomaenetions will help to streamline and simplify this process.
 
a. 
 To increase bank willingness to loan to small farmers;
 

1. Institute a program of loan guarantees to minimize,
risk of financiol loss.
 

2. As a concomittant measure, facilitate small farmer access
to credit by reducing collateral requirements and
 
eliminating formal proce.ures.
 

3t 
Maintain a common interest rate for all farm sixes
(equalize returns).
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'.Su*:si~iue *,en.a for ur'in' torns to amrIl fe".useAs. 
1R'ucaa .)n- P %4inist-7Ptiv.e nosts on all loons )y AFptao 
P~ ainr,1e Pnnurl ten fzont::e'.t per frrtaer. 

~,To Metiazete non-p-o uctivt ise of crelit, set interest 
-9tea fo-: r~wi'ulturel 1en'i-ify tuor- vtoselv to camatiti're 
!.'etas. Jts r t:dnitium~ estr.'ish -.-tea t0at pre positive irt 

Ri:%tra'lAza t*..e ::eturns to lo.%vlm~ on Ell fun'! sources. 

Ratr'.lisl, r monitorin- reserm~ function to letermina if 
t*.'3e ?ojr? Lao*if i .etons P'9~ie-ie the 7.eai-e'i nort of 

.. B..2~S L~r swi, si'Iiea u'i~er,tize ruotaa 

G~e~rl ~'~et~e su*)ai I, prices en' quotas on su~frr to 
ellow r w~ore retiorlrt locrtion of pro ur.tion resotirces. It is expects-! 
t'~et oiinifitrnt ~ngnes in enterprise o%:'jnization will emergea Ps r 
reiult of t*A3 p-i'ef re'An'tion. T",erefo-ee. it is recommen-e' t'-Pt ai 
ael:t.O) st ,.* e tin e,7te en to !.eterwzine t~.e moat li'.ely pata-(s) of ::-enge 
.'cv now provA-,is e: pecte' to )a en!:o~interel incttin! estiturtia Ieman' 
rn 5aupDlv fir '-ot'. intputs Pnr' outpu'ts. This sector stul-t' wut. -Igo 
ae:vt to ~i ~t*.e reserrch- effarts f-3: fl-eloping opp.,opriete fovas of 
now tectn~lo1-' IV: toie Zonn 'a Mate rn- test inter re-ionel com~petitionl 
in- v-xnpleiiante'r,. of pro'.uction possil.itties. (See rppen'i,. III). 

Tl.a r'-oa veowuzien vt ions ewter-je- frrivi inf.,rnmtion i' o 6er-retions 
im:ea s~~i prices suii'es. In Pa*"ition 0~ t:.e fe.to~rs Oh

'-

enin-, n' 
vlraPF'-i m~entionn ', infociannits in Ell. rev-ions r,'ise* tiestions P'io'jt 
offiviency Pa.' we3lrre asp~eta of e;:istin-, tenure systems. Fo.- exetaple. it 
was su-, ,oste- t*".rt Ion *,use rccess t.. e-it rnl' nrta7 eta. on - ti.ti -etion 
to3 ee. enn' a 'pt new te'!hnolo'.Y r-,e in pr"-t 'etermtine' 
j%, tenue atrtlls. T',ese issues w~erit specirl ettentivI. r:tt'!Ft 
in It.','t of etcps-ni~e., future teehnolo~inrl inn,mtions t-3 !)e e:,Vie' froto 
e'tpon-le', esna-. 
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APYi.DD, I 

The purpose of Appendix I is to provide some tentative guidelines for the
organization and implementation of a basic and applied research program to
discover new production technologies for Northeast Brazil.
 

A key factor in determining the success of this expanded research effort
 
will be coordination between existing and possible 
new institutions, as well 
as between researchers from various disciplines. An integrated program is 
absolutely essential if researchers are to pool their talents and efforts
toward the accomplishment of mutually determined objectives. With the large
number of institutions presently engaged in independent research or quasi
research programs, it would be desirable to have one of them responsible for

coordination. This Institution, in addition to its own program, could chan
nel PROTERRA funds to the others to finance projects designed and undertaken 
to contribute to the established objectives. Certain individuals and institu
tions by virtue "' location, specialization and tradition will have developed
special areas of expertise. The objective of coordination will be to bring
this competence to bear on specific aspects of the research, and rationally
distribute the research load junong qualified persons. 
The discretionary

control of funding would permit support of only those on-going and planned

activities most directly related to priority objectives.
 

A second function of the institution charged with coordination would be to
 
facilitate the training and effective 
employment of research staffs, and

development; and maintenance of required facilities. 
 Training would include
short-term practical courses in Bra .il, and graduate work in Brazilian and
foreign institutions. Trained personnel it.low salaried positions might be 
paid supplewental salaries as encouragement to stay in and assist the develop
ment of respective institutions. Material support would be provided primari
ly through supporting research budgets, but some large infrastructure invest
ments may be required.
 

Orientation for the direction and design of this type of research program

could be immediately obtained by studying 
such programs successfully operat
ing in other countries. The examples of corn and wheat breeding in Mexico,

and rice research in the Phillipines are two obvious cases. Key Brazilians
might visit one or more of these installations, or short-term consultants

familiar with the programs might 
make useful on-sight observations in Brazil.
 

Modern technology can liberate farmers from low productivity stagnation, but 
at the same time can make them financially vulnerable to potential defects
of that technology. For example, wheat production in Southern Bra.il has 
rapidly expanded in part because of exceptionally good weather during the 
Past six years. A given crop may be suddenly attacked, however, by a 
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disese or insect not previously Important with earlier varieties planted
in widely separated fields. The recently reported losses caused by a new
type of aphid may be a case in point. Therefore a research program apecif
ically designed to produce rapidly adaptable production technology mast be
built upon a solid base of knowledge about farm level conditions with suffi
cient linkage to actval innovaters to quickly identify and correct hereto
fore disguised deJfects. Research does not make a once and for all contributLe 
rather a system must be developed to provide a constant flow of information 
in response to new and different problems. 

Steps to consider in implementation of the research program 

of technicians and institutions in 

1) Assemble, integrate, and criticall evaluate existing research 
results. 

A fair amount of piecemeal research has been undeftaken by a variety 
the Northeast. Unfortunately much of this 

work is unpublished. Little is known about the coplimentarity of these 
several activities. A systematic review of work performed to date will help
identity those areas whers important results are already available, end mean
ingful work underway thereby assisting the identification of priority areas 
for inediate support. 

2) Inventory of existing research facilities and personnel 

Some of the research objectives can probably be met simply by co
ordinating and strengthening existing institutions and programs. However,
rapid and significant breakthroughs will require expansion of present facili
ties; perhaps the creation of some new ones, end the comitment of scientists 
for in excess of present numbers. To rationally identify and plan for these 
needs, it will be necessary to undertake a complete inventory of existing
facilities and personnel by geographic location and discipline. Specific 
areas of ccupetence must ba identified to prevent unnecessary duplication and 
cometition. 

3) Creation of Multi-disciplinary research team
 

The successful development of new forms of technology and its 
economic application at the farm level requires an understanding of soil
chemistry and fertility, plant genetics and diseasej and soil and water man
agement. In specific cases, additional specialists will need to be trained.
Perhaps more important is the coordination of individual efforts and various
 
phases of research. Such coordination can be facilitated by the creation of 
multi-Oisciplinary teams to work on specific problems and objectives.
 



4 
Research Advisory Ce ttee
 

An advisory committee 
 composed of individuals from the variousInstitutions actively engaged in rvsearch should be established to setgeneral guidelines for research, to make periodic eva'.uaticns of progress,and to set priority goals for specific research efforts..
 

This recommendation has implici tassumed that existing institu.
tions can be sufficiently strengthened to fulfill the research function.
However a thorough study of these institutions migh reveal that a rapid fulfilment ef research objectives could be most efficiently accomplished
through the creation of a NE research center. 



APPDIDI III
 

areas of theAnalysis of the development prospects for the three ecological 
hampered by the dearth of economic and agronomic data about productionNE is 

convounded by a lack of knowledgepossibilitics for each area. The problem is 
about present and potential complementarity and competitiveness between 

the
 
are conditioned by

areas. Production systems, resource use, and farm output 
peak labor requirements during thethis inter-relationship. For example, 

Zona da Mata cane 'harvest are met, in part, by migrant workers from the 

Agreste; relatively high productivity in Agreste food crop production may be 

important in 	limiting diversification in the Zona da Mata. 

Furthermore, 	 there is considerable competition in resources use within each 

It is suggested that sugar cane producers resist colonization because
 area. 

they fear that once workers have an opportunity to work a small tract of land, 

they will not need to labor in the cane fields. Corn is planted on steep 

hill-sides in the Agreste and Sertao because the la'ge landowners attempt to 

assure a ferage supply for their livestock by retaining humid lowland in 

pasture. They allow their workers to cultivate the hills and absorb the 

risk of losing the crop in case of drought. 

can ac-
Adjustments in farm policies and discoveries of improved technology 

centuate regional complementarity and competitiverness, and force farm-level 
use and output. Since the basic resource endowmentchanges in resource 

varies within and between areas, these developments necessarily have a dif
resources in
ferential effect, increasing the demand for various types of 


Owners and users of these resources
 one area and reducing it in others. 

obviously gain or lose in the process.
 

The scope of 	the problem can best be highlighted by an example. Widespread 

of economic and social problems in NE agriculture is going to
amelioration 

Let us assume that presentrequire increased production of food crops. 

knowledge suggests corn as a coumodity with some potential in the Z)na da
 

Mata. The follow questions immediately como to mind:
 

Do the returns from corn compare gavorably with cane? With other 

coodities? 

in the Agreste compared toWhat is the present productivity of corn 
the Zona da Mata?
 

cornIs there a specific farm size or organization most efficient in 
production?
 

JA'at are the employment implications of a massive shift from cane to 
corn in the Zona da Mata? 

How would such a shift affect seasonal employment opportunlnos ror 

Agreste labor?
 



2. 
What technological innovations are likely to be forthcoming ort'corn
in the Zena da Matal 

Will heavy fertilizer application become necessary and economic with 
such .r4 ovatitons? If sr by how much will fertilizer demand likely 
increai.e? 

Will such innovations have an even greater effect on productivity in 
the Agreste? 

Some of these qWestiois can be anowered by simple farm-level analysis; others 
are fir too complex. Systematic testing of the potential impact within and 
between areas of policy changes or technological innovations is impossible
with simple technique. Only a well-prepared regional economics model has 
the analyical power to simultaneously manipulate several variables and 
identify required adjustments and bottlenecks. 

It is recommended that work be inmediately inItiated on such a model to meet 
two general objectives with regard to present and ftiture agriculture develop
ment: examine possible farm-level adjustments, including changes in farm 
income, and demand for factors of production and services such as credit and
 
transport; project demand for land, labor and modern inputs, and supplies of 
various commodities. Specifically, the model should be designed to: 

1) 	 describe comparative production possibilities within each area 
using present technology; 

2) 	 analyze potential changes in uses of production factors and 
resulting farm output, assuming various rates of adoption of 
present technology; 

3) 	predict possible farm-level adjustments in response to hypothesized
changes in farm policies, such as elimination of sugar subsidies and 
quotas:, reduction in costs of selected farm inputs, and subsidiza
tion and stabilization of certain commodity prices, and 

4) 	 identify likely development paths, assuming: 

a) 	 anticipated technological change (breakthrough in tropical 
corn growing), 

b) 	 massice public investments (transportation, irrigation), and 

) structural changes (elimination of cane, agrarian reform). 

This type of economic aklysis could fulfill yet another important function. 
Rather than simply utilize existing and future research results, it ceuld 



help orient the basic research itself. It has been suggested that thedesired characteristics of '!miracle" rice Varieties were largely establishedin advance of the actual research. An econemic model could help identifydesirable characteristics for particular types of agricultural activities

considering known production possibilities, potential market demand, and
general economic 
 needs of the area. This would require specifying assumed
production characteristics, including, 

1. specific crop to be grown or type of livestock to be raised in a 
particular area; 

2. size and scale of production units; 

source animal3. power (manual, ox tractor); 

4. use of purchased inputs (improved vs. hybrid seed, recomended 
levels of liming, fertilization, etc. ), and 

5. managerial ability of farmer. 

After completing such an exercise, it would be possible to suggest, for
example, that profitable corn production in the Zona da Mata would 
 require
a variety capable of performing well under hot humid conditions, with well
drained soils of limited fertility, 
for 'armers with limited corn growingexperiencep who would be expected to purcase nev seed each year and utilize
modest amounts of fertilizer and machinery, 

Imlementation 

An ambitious economic research program of this magnitude would. require theefforts of a group of researchers, som sufficiently competent in farm-level
analysis to derive the requircd enterprise coefficients, and others capableof developing inter-regional and inter-aectoral aspects of the model. The
innate complexities of the task and concomitant data requirements suggest aDreferred research strategy; first conduct a series of farm level commoditystudies in one area to obtain general background information and required
coefficients, second develop and test the aggregate model for Just one area,and third incorporate each of the other areas into the model as the required
data is made available. In fact, it might be worthwhile to divide the threelarge ecological areas into smaller homogeneous subareas. At a later stagethe model might even be extended to explore inter-relationships between the
agriculturn of the NE and other parts of Brazil. 

In addition to these general considerationst there are several specific
factors to be examined: 



4. 
1. The long-term nature of the study requires that it be conductedunder the auspices of a Brazilian entity sufficieAtly celudtted 

to the task. 

2. It is probable that few Brazilian agricultural or general economistshave had great experience with regional model building, or evenhave sufficient general knwledge of the technique to single-hande.edly develop an effective and efficient model. A long-term relationship with a foreign entity would be valuable in providingqualifiedi periodic consultaticn and, perhaps, short and medium 
term staff.
 

3. Administrative continuity and dependable funding would be essentialbecause initial research results may be relatively less importantthan these emerging later in the life of the project. 
Reduced
commitment or termination mid-way in the project may destroy muchof the value of the first research undertaken. 
4. Models of this type are valuable teaching devices, and provide a
usefuL stimulus for complementary research. Therefore tbre ismerit in involving a Brazilian university with a graduate training

program which could also provide some of the required staff. 
5. Adequate computer and programming services are absolutely essentialfor maximing the use of scarce technician time. Improving theadequacy of such services may be a necessary complement to thefirst stages of research. 


