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RIRMARY.

During the past ten years, Brazil has pursued en activist policy to
incresse food output through modernizstion of Agriculture. This policy
has emphasized favorable credit and price programs to stimulate the use of
modern inputs. Less emphasis has been devoted to dcvelopment of the
production technology base necessary to support a modern asgriculture. This
-oversight is now resdily apparent in the eerly demise of the credit and
price policies 4s growth stimulstors. The problem i{s country wide, though
more serious in Northeast Brazil.

In some aress of Southern Brazil credit policies and price subsidies
have bean 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 epplied st the farm level, {s not
sufficiently productive to warrant massive programs to stimulate further
input use. Directed programs towar? spacific farmer groups (i.e., credit
for small farmers) can be justified and will encoursge some additional growth
in output end reduction in income disparity.

In Northeast Brazil, the situetion is less favorable. Substantial
infusion of credit generally hss not resulted in increecocd input use or
growth in productivity. S8igniZicesnt diversion of production credit to
consumption and non-productive uses has occurred. Purther, research results
in most cases do not indicate significant economic returns from the uses of
nev inputs. In the special case of the Zona da Mata, a semi-feudaliatic
system of sugar production opersting under quotas and high prices supports
has effectively blockamodernization and diversification of agriculture.

This evidence indicates a general lack of profiteble investment
opportunities in Northesst Broxil. Simply stated, government intervention
in pricing, credit, transport and markets 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 sgricultural 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 technicisns are persusded, however, that
present informstion ia i{nadequate; mcre fundamental research is required in
the oreas of soil chemistry and fertility, plant genetics end diseases, and
soil and water mansgement, There is slmost unanimous agreement that this
research must be integrated towsrd a common goal with recognition of the
practical ferm level problems encountered i{n the economic application of
results.

To develop the hasic conditions for modernizing Northeast sgriculture,
the PROTERRA program as a first priority sheuld immediately support the
creation of the recessary 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. S



. fAGBICULTURAL CREDIT AND PRODUCTION SUBSIDIES AS
o ~ POLICY INSTRUMENTS FOR PROTERRA

(§) Normen Rask, Richsrd L. Meyer, Fernando C. Péres

The government of Brazil, through its PROTERRA program, is preparing
to make massive investments in the agricultural dsvelopwent of North and
Northeast Brazil. Favorable credit and price policies have beea suggestad
as possible components of the development package. The purpose of this
paper is to provide a frauework 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 rationals for
the use or nonuse of these policy f{netruments is developsd. This 13
followed by an examination of the results obtained from psat and present
government credit and price prozrems in Southern Brazil, where considerasble
research has been conducted on these issues. The msjor section of the
paper interprets these findings in light of conditions in the North and
Northeast of Brazil. V¥ragmentary research results, personal interviews
and on-sight observations serve as the basis for this interpretation.

The finsl section presents suggested priority areas of government action as
pert of the PROTERRA program.

¢ ust atio e nd e o)

Within the context of agricultural growth government interventlion in
sgricultursl credit and prices is undertsken for two basic reasons:

.8) To induce fermers to employ new technology, and

b) To reduce economic #nd socfsl inequities thot arise from the
’ existing market mechanism.

In the first cose, favorable credit ind/or price policies are
instituted to induce farmers to initiate or accelerate the sdoption of
i{mprovad technology. The objective is to temporarily increase the prof-
itebility or reduce the economic risk aessociated with adoption, as well as
provide the firancial means for acquisition of the required inputs. Poliey
instrments commonly used include subsidized factor and product prices,
guarantued minimum product prices, expsnsion of totsl credit available to
sgriculture, and i{mprovement in loan terms including subsidized interest
rates.,

(§) Norman Rask and Richard L. Meyer sre asssociate professor and
assistent professor respectively, Department of Agricultural
Economic and Rural Sociology, The Ghio State Univ, Fernando C.
Péres is Engenheiro Agronomo, FAPA-SUPLAN, the Brszilisn Ministry
of Agriculture. This paper represents a technical effort snd
does not necessarily reflect the policy either of the Ohio State

University, the USAID Mission to Brazil or the Braxilian Ministry
of Apriculturs.
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The economic rationele is that the normesl evolutionary process of
adoption will operste too slowly to ta'e muuimum sdvsntage of technological
innovatian, or that some groups of farmers will be systemstically excluded,
as ig the csse when low income farmers sre faced with techniques requiring

high initial investment costs. A fundamental assumption is tlhat unused

out ncreasing technology actually exists, or will soon become svailable
gnd is economically preferable to traditionsl production methods. Once the
technology has been adopted, no economic rational exists for continued
favorable policies. Indeed it would be expected that some fector and
product prices would fall below previous equilibrium levels. A continustion
of marke: disequilibrium through intervention will eventually lead to
overcapicalization and mis-sllocation of resources.

Substential progress can be achieved by the judicious and selective
application of credit and price stimulus. There are resl social snd
economic costs, however, to following policies that induce farmers to invest
in temporerily profitoble alternatives which in the long run, at equilibrium
prices, are not economically viable. Pirst, the 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 which interfere with the normel market mechsnism
should be undertslen only for short periods of time with specific well
defined objectives, when it is reasonsbly 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),
lerge seasonal fluctuations in product prices, and undue marlet
concentration by a few input and product firms. Rach is unique to a
perticular situation and requires & apecific 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 end maintsining
agriculture incomes. These are largely pollitical issues, and intervention
encourages the same misallocation of resources snd/or perpetustion of )
ivefficient sgricultural organization mentioned above. Agricultursl
policies used for these objectives must be justified on other thsn
economic grounds,
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Brazil'o Ag=icultur avelopment Stretegy

, In the past ten yeacs, the Jrazilian government hus employed several
policy instrumente to 2ccelerate agricultural gvouth. The most {mportant
has been a aubstential incrense in institutional credit made sveilable

te the egriculture? scotcor. As & result, the retio of credit to gross
sgricultural product incressed from .18 to .34 durin3g the period 1960-88.
(Adms), Since interest rates on most institutional credit ranged from

9 to 11 per cent per year while inflation varied from 25 to 85 per cent,
resl interest rates for agriculture were substsntially negative.

Other policies like minimum product prices have cuutributed to
growth in output of specific commodities. 1s the case of wheat, high
stable prices and secure markets have brought Brazil to 50 percent of sel f-
sufficiency with prospects for cven greater future production.

. e

The overall strestegy has prompted rapii increases in adoption of
new inputs, especially improved seeds, fertilizer, and mechanization.
Agricultural productivity has riscn; increased farm income end a feeling
of confidence about future economic prospects heve encouraged substantial
farm-level investments. But the major impact of these policies has been
largely restricted to Southern Brazilian agriculture.

Impact in Southern Brszil

Considerable research hes been and is being conducted in Southern
Brazil on the ferm level impact of credit and price policies, with specisl
attention directed to the use of modern inputs. The lessons t¢ be iearned
from the vresesrch have important implications for future policy making
both i{n the South, and in the North and Northeast.

While the important growth stimulus of these policies connct be denied,
geveral importent limitations are now evident from the Southern experience.
Generally, these policies hava been selactive in favoring large farmers,
have distorted the allocation of both veriable and fixed capitsl investments,
sad heve in learge measure already exhausted the possibilities for
ocditional productivity gains under present production technology on
t¥f{scted farms.

More specificelly:

1. Agriculcurel credit is clusely related to the increased use of
modexn purchesed inputs. On ferms where substantial suounts of
‘such inputs are used, new credit (§) is equal to 59 to 73 percent or
more of annual operating expenses (Rasl, Rao).

(§) Total new loan, obligstions incurred during the year,



Increases in fertilizer use st the national level axe closely
correleted with increases in egriculture credit (Nelson).

2. Incrersed use of modern inputs, stimulated by subsidized interest
rates (in some cases negative real rotes of interest), have
pushed the use of thase inputs, especielly fertilizer, up to and even
beyond the point of optimum utilization (Resi, Nelson).

3. It is especially significent thet the optiwmum economic level
of fertilizer use in some crops is reached st input and output

levels subgtantially bLelow thyse observed in other ma jor producing
countries with similav factor-product pricr relations. Water availadility
is not considered a major inhibiting factor. Rather it appears that ma jor
breakthroughs £n production technology are prerequisite to additional
Productivity gains. Research is needed in soil fertility snd management,
end development of new varieties capable of effectively utilizing heavy
spplicetions of chemical fertilizers (Knight).

4.  Abnormally high product prices (whest) have been associated with
intensive capitalization of egriculture (principslly mechanizetion).
Simulated farm situetions indicate that a more mojest amount of
capitalization, with enterprise diversificstion and more intensive use
of less machinery, would heve accompanied a lower level of price subsidy
(Engler).

5. It is apparent that the lmpact of these genersl policy instruments
hes been selective in favor of medium and large farmers,
Probsbly the original conception of the policies did not explicitely
consider the size issue, but in imp'lementetion conditions are more favorable
to lerger farms. Actually, in some cases (credit) an sttempt is mede to
favor small farus (a notable exception weuld be credit for mechanization
which {n practice is most applicable only to large farms).

Small farmers generally uge considerably less modern inputs, have
& smaller ratio of crelit to operating expenges, yet demonstrete higher
merginal returns to the use of additionel inputs than do larger farms.
However, the experience of larger fsrms would indicate that prozuctivity
geiuy woulsd soon be limiting for smell farners as well. Some read justment
in policy ani its implementation should, however, result in modest
productivity and income improvements for the smaller farms (Resk, Adems).

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



“for suosi lize” cre’it, incressiny suppli:s of cre’it way neser weech small
ferus ecausa thay represent hiilcer ris-8 en’ £ ulnistretion costs for
profit orieate” credit institutions (Bnjler).

7. Speciel “eselopuent pro3zrews (pilot arees) waicel: aeve included
e peceze of inputs plus credit enl liuited tecrnicel essistance
iave prowpte’ sinnificent increeses in creiit en’ input use in swall
faru rezions (B:ren).

Tads 2seeral iniicetes that nreilt policies an' prica su.si'ies
arve veen iastrvumentel in some eress of Soutuiern Brazil in stiuuletings
t.e use of new pro’uctive inputs an: accelerstin; ~srowth of output. The
results, Loweser, heve heen less then specterular, on’ it sppears thet
tiiese levelopunnts .eve egsentielly exheustnd nown opportunities. Messive
projrams to stiwulate further input use ere not werrante! until pro’uction
technolozy 15 improved. Thus the reletively eesy increasy in output i.eve
:een expleite’, an. t.ue wuch more Aifficult tes.. of Lesic resesce)r must
e confronted.

Contrasting Results in the Northerst

ae No:tieast ies reen an ares of spe-isl ~oncern for Brazilien
lecision me.exs for ¢ long time. Perio-ic irousits hLavse prouwpte- steta,
vegional an? fe-leral hyiraulic investuwents in t..e so-crlle® ‘rou:i:t polyzon
for over L' yeers. More recently, ti.a eup.asis :as shifte’ to in’ustriel
Aevelopuent an’ azricultural modernization t.rousa soth pu.lic sni privete
in7estnent. reit a8 .een suvsidizel en’ oroadly iistri.utal; souwe
protuct prices .ave neen suvridize’ en’ ste.ilize!'; mar-etin: en’ trenspo:t
svystens usse .een stullei enl sowe recowmenie” improseuents »opte<;
vegearen pn” ectenscion neve veen stinuvlate: throur'. incresse? funiinz en:
¢ p-oliferetion of orpgenizations. Yet tae zesults cealized have fallen faxr
saort of t.ose .esi.e!l, and the seme o: siuilar policies heve proluced
proportionetaly less development en' 3 ~owt:. in thie Northeest tien experience.’
in the Southi, Tiis section of the report expleins wiy.

Hex: ‘ate on tiue probavle physical response of wirespresi s'option
of wo’arn inputs for tie veriel soil, weter, en< cliuatic con'itions of tie
Northerst ‘o not exist. Those experiwenis which uave nbeen con'ucte’ en’
ere Aucuaente’ often show conflicting results. Therefore it is impossinle
to esccuzetely celcuiete optimum elloration of proluctive resources. Lilewise
‘ets on creiit utilization and distzilution is extrenely s:etc.y. To
eoapensete f£or such ‘ste limitations, visits were wassle in Recife witr
tesihniciens of /erious state, vejional, end fe'eral azencies. T.2 iupressions
odteinel weie sussequently tested by interviewiny lozal Leni:ers, az.onomists
eni farwe:s Adurin; a twelve hounlre? uile trip tihrouzi tee strtes of
Pernemouco an' Aleoas.

During zes.. interview s series of Gueations wexe reaise:l :elative to
local productinon ant the impect of existinz policies. They weres

1) Does a mosern profitable technology exist?
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2) Is toece sufficient creiit asailavle to weet current farue:r
‘enan i?

3) Are theve “ecojnizevle inequities in the .iistrisution of cre’it?

#) Does lec': cf tecunical assistance hinlec the epplication of
tezinolony end creiit use?

5)  Are ainimun Price supports an effective countermeesure to
sersonel fluctuations in feruer prices?

In interpreting the answers to these cuestions one wust “e copnizent
of tiue substantiel renional '{fferences tinat exist in present anq
potentisl »gricultusel organization en' output in tue Northeast. Moisture
eveilahilits an? “istri>ution for exemple are the principat liwiting factors
in tie Sert?o s Aqraste. Sufficient veinfoll is availabhle fo- nany forms
of svricultural proiuction in the Zoua ‘le Mrta, Hut e semi-feulelistic system
of suzer cene prol:iction on large foras unler sn umdrells of quotas and
price guppo:ts nes effectisely teupene! the cppenrance of, or experimentation
wita otie: systeus of agricultural production in that region. The
potentiesl role of cre’it and price policies slso vreflects tnese differences.

The fire issues wentisned avove ‘o not a-lequately enconpass tae
principal serrievs to incressge!? e3riculturel productivity in tie Zone de
Mate. In recogqnition of tiis iifference, tne following Jdiscussion treats
tiiese cuestions for tie Sertdo enl Ag-este togetaer, and a sulLsequent
section ~overs the Zonz 1a Mata in a tlfferent format.

Sextdo enl Axreste

It woulr se an ouvious oversiwplification to trest the Sertdo and
Asveste #s one .1ouoveneous arer in anelyzing a3riculturel development po-
tentirl. Con:itions very widely hetween an! within the two rezions.
Howevec the responses by interviewns to tiie alove policy issues were
surprisinzly unifo:m, so the discussion that follows does not contain
fay listin~tion setween tinese two regions, But if solutions to the
prooleuws rrigsei rre to ne cifective, thiey will have to be srea specifie
in lesizn rn. fwplawontetion.

1)  Does r wolexn profitable technology exist?

In tenacel, existiny resesrch vesults o not show positive economic
raturns frou using purchase inputs. Certein exceptions, tomatvas fo:
exauple, rre appacent. Parmers jenarslly support the experimentsl fin’ings
9y hot using woiern inputs.

The reeson for tle unprofitebility of "uigh return inputs' are
Dunetous. Extreme veriasility in soils, water eveilebility and clinate pose
the very iuwportent juestion of risk at the faru le'vel. Feruexs are
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reluctent t> cuntzect expenses when mpay pro.uction faztors ere lerzely
deyon” theiyr :ontwsol. 3ut wore vasi: is the fect that curvent verieties
10 not espon” wall to fertilizotion un‘er liwite? weter sveiladrility {n
certrin s0lla., Iu wost cases tue in:event soil fertilit, iy sufficient to
weet pieni nuirient ~euen’'s unler neziel reinfell conditions. Furtues,
wiie yeex to vesr seclroility in ylelis, resulting from varietion in
wednfell, wes''s tl.e possille moiest vesponse tiat mey hHe ettrisutanvle to
fetilizetion.

One wouli zoazlu’e turt jeins £rnow new teciinolorr wust je suxstential
Fa’ lily iise-le to foster acceptance Ly the faramer. To fete tiis lLss
occucre’ only in ¢ few isolete! instances. In these ceses, a’option iies
een fricly cepid.

Irrisetion vonld se o logical answer to jfnadenuste Ani unprelistadle
reinfell. Howerer, experience nns iniisated that within the resion, selt
contant of veter rn’ 8oll is nften sufficiently hinh to cause serious
srlinit» pririzas sfter ‘ust e few vervs of irrijation. Further,
‘eselopuent costs of practically 211 ir:ijetion pro'ects to .ste are
veportel to Le 8o Lig. that there would Le sever economics prodlem even if
ao paysicel pro.ies vewainel. (Frederitk ).

2) Is t.nre sufficient creiit asailesle to meet current fe:aer 'emand?

Tie enswer to tiis auestion 18 a ‘efinite yes. In frct evilence
's'13e8t8 thot wuc, of thie current creiit is ectually going to reletively
non-protustisze uses. Mo'ern inputs such ss imprcoved seesu enl fertilizer
fra jenerslily nct used nor considere. profitavle exzept in speciel cases.
Aycicultacel cre it for operating erpenses, tuus, is zpplies to nired ledor,
winor inrestments, lisestoc purcusse. anl, perhaps most importsntly,
fe.ilv conasumption expeu iitures. Actueily, most “an:ers feel that ¢ major

v3a of operatin:: cre it is for consunpiion purposes. On small ferms this
fnrolves ¢ ‘{rect support of family living esxpenses curing low incowe

periois, eiad on larpger feras perhaps finencing tie necessities of leborers
enc shiececroppess, Beth'™™ ceses represant a rwelatively unproiuctive use of

susrsi’ize’ cve’{t originally intente? to stimulate improvel tashnolagy.

Tais conclusion wes supportei Ly tne unanimous response from
wn-ars tuet tiav felt no credit constizeint in meetiny farmer ‘emend, In
frct, shesp cowpetition iras developefatween thie federal Lan"s currently
autiiovize’ to loen rt rates of 7 to 1Y per yesr, and the stete en. local
sen g wile'. wust follow ¢ 13-17% interest schedule. While tue formexr have
no teousrle weeting the Jlemand for aari~ultural credit, tue lette: ~spnot £4ind
sufficient ‘ewrnd to exhaust availadble supplies st interest cetes t:at ere
still nusstentially negetive in reel terus.

. A fuctiiar indicetion of an srhecuate o super sdequate supply of
cce it is tie veletive position of tae Noitieest in terms of cre-lit uset
“pev unit of nross ocutput. Nortnecst Brazil uses spproxinetely the ssue
pavcenta (¢ of credit to output as the cest of the country, (Tencler), yet
. coneileredrly less moiern inputs. Lebox and lend continue to e tne
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principal fectoss of prnduction. This iluplies & :orrespon:iinzly lower
cost to output ratio, indiceting a lowe: nee’ for operating cre:it. The
feoct that credit use remains higa supports tiie Den'.ers' view of substentiasl
diversion of crelit resources to-non-pro‘uctive uses.

3) Are there recognizeisle innouities in the distribution of credit
use aunong {armer 3roups?

As & 2ene-sl rule, lerger farmers rre obtaining institutionsl
credit to 2 greater extent then small farwers end sharecroppers. To the
extent that credit use is oriente! more to the lerger farmer, inequities
exist. However, & concounitant "inequity" in the use of production inputs
is not resdily epparent, tnat is, with or witnout credit, little modern
technology is employed by eitier larze orx small farmers. Thus, an economic
rationale for readiustment of crelit services to serve # bLroader clientale
18 not clearly indiceted. Social considerations, however, may dictate @
change in credit distribution.

Once again considershble veriability exists within these broai
Jeneralizations. Credit restrictions for small farmers ere more an
administrative then a policy problem, and &8 such conditions vary ronsiueravly
from one creiit agency to enother and between, hrenches of the same
erency. For example, Bank of Brazil resulations reduce the cost an’ other
vequirementa for smoll farmer loans. However, some branches establish self
impose { winiwmum loan limits that effectively exclule most smrll borrowers.
Others applyvather cruwle subjective criterie for determinin~ crelit worthiness.
In sowe ceases land ownership slmost becomes a prerequisite for eligloility
to receive credit, Other lenders recognize thie small borrowers ina>ility
to effectively articulate a need for credit and deuwonstrate cre:it worthiness.
Further, tiiey believe that siall farmers -lesire to repay. These individuals
actually "wen!" existing rezulations te accomodate the situstion of &
suall ferumer.

The en' reault in tiie execution of credit policy is that soume resions
heve » consi'eresly wider distribution of credit use smong ferwmev groups
then do neighicorins acesns. The extent to which this situation is economically
detrimental to tie growth of output in the Northeast is not cleer. In
situations wnere crelit would 30 largely for consumption purposes, the
output effect is minimal. In ceses where new technology may be unatteinaole
by this creiit allocation, growth in earicultural output and income is
retardes,

It would seen that » wore energetic applicstion of existing regula-
tions, #ni pacheps some additional " liberalizations of bani:ing procedures
affecting sunll fermers is called for.
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) .tz JLrnof tacandcel assistence inder the eppifcetion of
220010 1y en! cretit usa? ‘

Two proslaws rre rlosely relrte to the effizient functioninn of
taci:nicel essistrine in tue Sest#2 Fni Anreste. Tae fivat en’ wost iwportaat
1s tue -lerzt. of tecinolorr to extan’ to frimers. Tae resesrz. results
taet exist on fertilfze: _esponse »r new vrrieties show only mo ‘est
protuctivity orins ove: in'izineous sa:zieties end current ferwin; prectices.
FPurtiec, t.» vesults eve not rree spocific; thus applicevility to e siven
fevaing situction fa often juestions:le. In many cases feruecs prefer tie
Tustis nhe:rctaristing of tuc in'iendus se:ieties. tirevehy deponstreting
peragps, ¢ lrz. of sansitisity >v veserrchers to r-iequately ‘esiin voseerch
en . evalopwent pooviens, In this wey tle extension rgent vegins wor! from
& igr "sentrganus position.

n‘g

A 8mcon’: pr7.law concerns the ‘upiizetion of effort in sown srees
4V tae co-snfatence of gseverel sepriate evtension agenzies. The state
extension sewvri-es, tiie gecretery of rorizultuce end specisl -evelopuent
riaacios 3uci rs SUDENE o: SERAN wmey all ve unievtaiing sepacate staffing
en’ suppart of citension fun:tions in ti.e some munizipio with epproximately
tae srue ol entirses. A tremensous luplization of time end effort gad ¢
cesulteat woste of scerce vesources cn. personnel ovecurs,

Taeso fectors iiuit tihe potential iipret of technical esristenze.
With tae lre - of concrete new technalaiv ta exten', howerer, it is unli. ‘ely
tuet poovision of ' itionrl extension scrvices woul:' lenrd to increaser
uge of {up.os2! tezimolojy an? cre'i{t. The wes:est lin'. in ti.e shain of
¢'option is tirt first lin- of solid esic reserrc..

5)  tze aintiuw price supports ea effectise zountex wersuse to
sgazonrl f Uch. 1ons in ferme- p:ices?

Tham:e auists only fraguentery en . conflicting evi ence on tuis
poigt. Moal ly frurue: price quotatisns »f tihe Ban: of the Norti.eest for
dnrooc rgdovltuvel products vio not siemonstiste Aveuctin seesonrl price
fluctustions. P:ofessionels in the pro“ucing arers feel tirt sersonsl price
sreciations £e not tie resl proslem. Tae welor price swin s result frou
asun’ent or scevie prouction, that 18, tae year to yerr purice chenze thet
veflect unzertein procuction levels ere wreater then sessonnl fluntuetions.

Bea ers vhe rluinister tone minimum priise proicen repo.t tart
frrweva us e little use of it. Severel cergons r.e su~seste’. Pirat, in
WFnr cpaes tJa prevriliny waxr et prize is susstentially 2hove the winiwum
price., Secon:ly, t.ey feel thwet fovuwe:s ave escspinj pavment of tue ICM
tei oy oot using the winfmua price projvem. In this crue tie iwininvuw price
waul . arse to he 15-27% poanve "uar' at prine’ to cover the texr en’ other
chrxyes lnvolve' 4n cowplying with tue winimum peice projrsu. T.irdly,
soue fael t.ust ferumevs lac’ the initiativse to mae use of t.ie proiram.
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Lastly, ot 2v3 i icete tunt frcilitins %o. p:epevaing and storing t.e
pProiutts sre not cer-ily eveilr.ie.

In suewszr, t.» yge 2f ara‘it ro- price poiic:r Hmtruwents ia toe
8ext#> e¢n” A reste exions nase a4 little fuwpsct on input use sn’ zrawvt:.
in output. 8i.nificent Jisersion 0f pwo u-tion credit to 2ansuaption en-
non-pro- uctive uses .r£3 proveoly oczusve . Purther, resecrc. vesvlts in
w23t ~eded " not in’icete siznificent economic retu:ns fiow t.e uze of
new {aputs.  Coatinus' expansian of =-e it suppiv is not we. -ante:, tYiou th
gJme £° w3tucuts in t.e procelures fo- .eloinz swell sn? tenrnts foaruers
to <rin fcress to ~relit wouldl ve ‘esiranle.
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- 4 we o sueve of tue crelit en’ puschrse’ inputs use!l in tie Noutierst
‘3088 to surr ~ane vawers in the Zoar & Mate. Tuis ocours un.er A
srotew of suir: rtes £ol suosilize’ prices. Siace taere e gaveel
sysfunatiourl effects of suier policy (espacts of which #ve in t.e process
of correction), sijuificant chanses in tire azonowmis end orianizationel
structu;e of tua Zonr le Meta rre Hot: liwsineut end eronouizally
sustifie:l. 23 t, e price suusi'v is va’'rcel en’ thereny encoussjes veauived
£ ustusnt {n t.e oxienizetion af rovievlture, tie content en: forie of
spnoifis policies will nezessevily nee’ to c.ente 78 well, Ti.ecefvre
toe followian; :lscuosion explains t.a ~urreat situation en’ posgille
“evalupaent pet'is.

Prasent Situation

The Zoar «ia ieta offers the »est lon;-run development prospects fou
tie NE heceuse of its superior nrtuvel vesources endowent. Wetey, the
ey liwitin:; fector for the Agrestz en Sert¥o, is in fairly Jepen-sole
‘supply, »ot. in euantity ani seasonel ‘istrisution in tile zons la weta.
Ta castain wein’s of the veair, rainfeli wey ectually he excessive fox
optiuwum viel s of tempecete zone =7op3 li-e corn ani seans. Soils in the
t2n itionel nanz jcowiny aves exe somew:et infertile ut vespon?® to caenicel
‘fortilizers. T.» lerel lan?! nowa es tue teruleiros is sendier en' requires
fevcilizetion. However, taere is limite ! experience with tais soils so
its pro ustion pnteaciel is sowew:ist un:ndwa. A aeior rest:iztion on lenl
use 18 tovo “rrp~v, .t 8oue aress f£r2 no nove Lilly than the Apleste or
Se::tZ?n. Soil ~onse:setion {s prrctice Hy plantinn cene on ti:e rontour;
swita.ine to faaurl avops zoul! pose the tuveat of severe erosion.

Sugri ~rue is .7 fr7 the wost iwpo:stant crop in tihe vewian. Manioe
18 tue daly other crop witi sisnifi-eut srreene. Pext of tie cene is
promse’ .v sujer raefineries eni tue Helrence 18 purchrsa! frow nei:.coxiay
forgavas. Ti-dition vielow vecomuen ‘el tuet iilltops e retainet in
artusel rasetrtions to assure zlequate veinfell. Taesefore much of the
4pn2 48 ¢23vu an aillsi-les; at present woxe tuen one tiir® of t.e cene
rcraete 18 oa sloves jrepier then Z2'% where mechenizetion is iupoasizle.
Fuctaey, s:w@: pro.users are only pleating oae-t.i:*' of their screcie o
cane. Sou: of tue rewsininy lan! is Latter then taet now cultivete’, Most
of tue lruo: is proJile’ b7 the resilent lauoxr force, sut wor iers from the
Arrzeate uizisrte in fo the haxvest,

‘ The GEPAN (i) progrcew is Jesiznes to fecilitete wodecuizotion of
:yefiag;ies en . wanionization of pxoluztion. It provi-es fo: len’ clerrinz

(5) 4 fe'exel agency to essist in tie rational'developmeht‘pf*the';“=‘
' suger zene industry in tue Nortuesst. LA MRS R
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in lavel) erers, shiftiny to wecl:rniza: cone proluction on the sreties
‘toposerp.r, tn’ settlin~ displece? wor 208 ou lent tr-en out of =zeas.
Len‘gwners am 2ncoursse! to 'fverslf: intd otne:r cvops en- lisestos an
thels ceurdnin: posre: lan’, It 13 esgvwa- tuat tne zolonists will proluce
8oue cene, 5 °'220ps rnt livestoc . 9a te2ir indilael plots. After six -
‘12728 of opevation, oal; one GERAN pun’est is ia proc28s of fupiemeatetion
rn’ sorecal otiers croe Leing plenae”.

Liscato: i8 iz sexont wost fuparteat envisulturel eqtivitr, en!?
¢ few friaers rre enperisenting wit: noa-tee itionel cieps .ut none hics
et Ceenie’ wrcor vropartiong.  In t:e Nostiern -vier ourit of Pernenauco,
2 few fSevuarg eve prosuciny orrnnes rn! piaerpples. Corn, eeas, wealon
en’. rice pr3 Stown . sufer wor evs foor s:.sistence, hut tleze is liwited
oumes2irl vrotusticn., Feruezs desiiny to ‘iverssifr fin' & ‘errty of
“fote an’ cecownznirtions on alternetives on’ preferve! cultusel prrctices,
Tieir owa trirl-gn .~ervov experiwents .£se not vet estrolis.ued produstion
poteutisi, ea a2 one interviewed wea reriy to sujnest thet £n’ non-
tee “itionrl nitop would “ecaue 2 fersihle wiiagpree' slternative to cone in
tas azex fnturz.

It i3 estiwrte tihet aluost 97 percent of the fertilizer -onsume:
in the NE des {nty cene. The few expe-iments condlucte! hase not claerly
‘enonatete” s2turng frow fertilization on othar erops. Cene jrowess “eep
fortilizae: 2nsts ‘own »v ivect iwportation es inlividuels or throuzs
thei: cuape.rtire,

: Aiuwost rll cr2’'it currently goes to csne pro-ucers for peying
factilize: ens la.or costs, an? duving livestoc . Increases in enen:!

for =re.it for otwer purposes will ozcuy only wien profits-le alternatives
to 2ene rn’ livestoc'. hese reen discoraie !,

T2 maerei con:lusion to e 'rewn fron ti:e Zons ‘e Mata i3 thet »
stieayn prioe’on exists: undectulize ' lent ~oexists with gurplus lavsor,
Tezeiitinarl la:os-intensive ~ane :rowin~ pre ‘owinetes on l.iilsi-es while
"lasie suounts of len” ere uncultivete’, sowe with topoxsapiy supe:ion to
t.et cultissta’. La‘or is un-derutilize Jduring e portion of t e yerw, end
tue 3enarel lrn. 0of enplovuent forees people into tie cities. W:y? Tae
raswe: iles wit.. tle interrction of suzer poli-ies en! tie orgenizetionel
atvuntwre nf covinulture.

Effects of Juie: Polizies

Tue preseut suier polizies-consisting of higier prices for NE suser,
su .84dized credit,snd import privileges lieve, fcvonidaliy creste.! &
tasolopuant wottlenec::, An inefficient incustry nes “een proppe!l uwp. ,
serious ezondiic anl soniel problems have “een croated, ani! strone veste!
intevests l.uve “eveloped wliich inhivit wetional <lecision - wa:ing and problem-
89174n3. ST
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How was this nappenei? To understen: t..e phenowena, it 18 neressery
to cosider tie entire economic, socirl ani political context of t:e
rezion. Ficst, land has s low opportunity cost. It is held in large trects,
snl supar quotas effestively limit expension of cane into uncerutilize-
land, A8 elsewherxe in Brazil, land texes are low. Current ezconomic en?
econonic inforumetion Joes not give sny clear imiication of how len?! could
2e used in other enterprises, or winat the veturns from Joinz so wouli ve.
Denend for len:i is limite! vecause of tnis leck of slternstive uses, end en
inadility of non-owners to finanze lenl purchases. Thus thiere is # supply
of unier an? unutilized lan!! but little demsnd so the lend owners' wotivetion
to adopt lend saving technology is reduced,

The lanor merket in the NE is charsctevized by excass supply. on?
the slow growth of demand in the industrisl and service sectors liminishes
their lado: ahsorption caprcity. Furthermore, the systematic frustretion
of the crestion of effect’ve rural lebor unions prevents the raising of
wape rates piove equiliddumlevels. Those minimum wage ani social welfare
regulations which o exist are regularly circumvented. Tlus tie suzer
avower can i.cep totsl wape costs low in spite of inefficient usaje,
Therefore he finds it preferable to continue producing labor-intensive
canz on the hillsides rather than incui the high costs of land cleerins
reauired in the shift to mechanize: operations., If lsoor costs were increases,
or the hizh investuwent in land clesrin~ re'uced, labor ssving technology
woul.! become more attractive,

To summerize, high suzar prices in the fece of low opportunity cost
for unlerutilized land and low wage retes act as a Adesincentive to
modernization. 7The farmer is rationel in elopting lanl an labor intensive
cane production while excess labor supply is deniet sccess to lent uneconomic
for cene. As long 8s cane prolucers receive high product prices an?
nontrol the allocation of factors of producticn, this {s » logicel outcome.

Future Poli.y Alternstives

.

» As we have secn, the present sugar policy leads to underutilize+

land and labor. Surely the resources spent on the subaidy could be
cffectively employve! elsewhere, ani some production obtained from unier-
utilize!! land end labor. Therefore modificetions in policies end perheps
egriculture structure are required for reasons of both economic efficiency
en! social justice,

The wein issue never really confrontei in Brazil {s that of deter-
winins the long-run comparative advantege of the Zones <a Mata. Sugar is
being prodnce) more economically in the South. Does thet necessarily mesn
that sugar still loes not have & compsrative advantsge within the NE? Do
tie limite’ experiments with food crops in the Zona da Meta imply that cene
is reelly more profitable? If so, would it be without present subsidies?
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Is it licely that food crops cen he grown wore chesply in the Acresta?
Where are future techaological advances in erricultucre 1i%ely to heve the
biggest effect? 1In the Zons 4a Mate? In thie Agreste on? in the South?
Pew insights into these aquestions cen “e aasined from present reseerch
in the NE. That way be rdue to the Aifficulty of fin'ling easy solutions
to basicelly tough problems, or ina'‘equate vesearch efforts to rste. or
voth. Yet, development of a rotional set of policies .lepen's on proiuction
poasibilities. Since present lata do not provile the foresight to snticti-
pate what lies ehend all thet can be accomplished now is a preiiction of
possible outcome under various assumptions. For purposes of iscussion,
let us assume two fundsmental situstions relative to suger cane production
in the Zone de Mate:

1) The lonz run comparative adventage rests with sugar cane, or

2) Other crops or comdination of agriculturel activities hold the
loag run comparative adventage.

In either case, 8 basic policy tenet is thet no useful economic or
socinl criterie is served by an indefinite continustion of Ligh price
supports on sugar cane production.

Compaxative Alvantege with Suzar

First, let us sssume that sugar a8 the hest long run prospects.
Then our o»lective shoul/ll be to mave proiluction more efficient. This could
be sccomplished by lowering the present high price snd using part of the
fun's previously spent on the subsidy to stimulrte the use of specific
inputs. For exsmple, we could assume that mechanize.l cane growins is the
lorg run ohjective. Then mackinery purchases and clesring of flstter lend
should be stimulated through input en? cre-iit subsidies. This stretegy
forces the f.rumer to use certain inputs Lf he is to receive the subsidy
oiven to the sector. Inefficient producers on marginel land who cennot
uwechanize hecause of topography would be forced to discontinue cene
erttirely or set up operations on flatter lan:l. Production --uotas mizht
be eliwineted, or at least adjusted so farmers with good land cculd expen?
heyon present limits,

Infertile an1 hilly land would go out of cane #nd hecome avsileble
for alternstive uses including distribution to laborers :lisplacei by
unechanizetion. This becomes the biggest levelopment challenge because of
incomplete nowleige sbout li'.ely alternativee and their labor sbsorvinz
cepacity. It is possible that the cemplexities and costs of developing
economic alternatives will he so great as to warrant conversion of the
entire sector to a pessant cane system. Furthermore, profitebility of other
activities may never reach levels comparsble to cene or to crops an’
livestoc™ in the Agreste and Sertdo thereby creating permanent econowic
eni socisl ineaquities. Onlya sutstentisl amount of more resesrch will
provide insights into these results. :
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' Gomparative Adventeze not with Supar

Now let us assume that crops en livestoc racher tuan cane offer
the best long ‘run potential. The recommen’ei policies are the seme £s the
previous case: massive short-snil long~term investments in resecrch,
followe! by incentive policies to stimulete s:loption of recommenie! inputs
and practices. First, it must be determiner which enterprises have the
best prospects given rezsonable expectations of future agronomic resesrch
results, projected domestic and foreijn demsnd, and labor absorption
possibilities in tliose enterprises sn' the non-agricultural sectors.

This implies an initisl stage of a:daptive research drawing heavily on
experience azlresdy obtained in the Northeast and the South. Simulteneously,
longer teru resesrch must be started to develop those verieties, prectices,
and techniques specifically suited to the NE which will sssure the future
competitiveness of the region, recognizing that Southern Brszil and other
countries will be continuing their drive for productivity increeses in

some of the seme commodities.

The transition from cane to new enterprises is likely to be more
difficult than to modernize cane. Much of the agri:ultursl capital invested
in sugexr production will have little use. Widesprem! sbandonment of
#griculture by cane growers would leave the sector in the hands of
worers with little previous enterpreneursl experience precisely when
profound transformation in inputs snd products are required. Lac. of
informetion sbout sound alternatives would me'e it difficult for even well
inteniing eitension personnel to mare recomuendations.

It 18 probeble that the evolution of sgricultural orgenization and
structure in the Zona da Mata will follow some miille path hetween these
two sssumed slternatives. But by choosing these extreme cases, the
policy considerations ere placed in sharp relief. The basic policy
instruments ere the ssme in hoth cnses: variation is larpgely a matter of
direction an? mergnitude. Central to voth is a reduction in price subdsidy
anl rljustments in the quota systew. A research progrsm must accoumpany
these chrnjes to ilentify and develop elternative cropping systems for
relessed land an! labor. The lsrger the amounts released, the greater must
be the research effort. Credit snd price policies and sound extension
services can undoubtedly play an importsnt role in accelersting and
faciliteting changes suggested by the research.


http:forei.Sn
http:recommen.ei

RECOMMENDATIONS

Besed on the precelinsy discussion, the following three reconumen-etions,
are offere: for {mmeiiate considerstion as pert of the PROTERRA program.
Recommendation numyer 1, is considerei to ve of highest priority snd
absolutely essentia) for molernization of Northeast agriculture. A more
detailed explanation of these recommeniations snd suggeste:. proposels
for implementation are given in the appen:iix,

1. Development of new production technologx

Establish in tne NE an'integrate! production technology research
Program that inciudes, as a minimum, fundementel research in the sreas of
soil chemistry and fertility, plant genetics and diseases, and soil and
water management. The regeerch should be goal specific recognizing
Practical farm level problems encountered in economic application of
results. 1In latex stages of development, this progrem should include an
associate:l action component designed to Aiseminate results end speed
edoption of recommended practices. Credit and price policies should be
an intezrel part of the action component.

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

2. A wore retional credit olicy
*w

A proliferation of speciel credit progrems has resulted in a
morass of confusion and conflicting interests on the prrt of han''s and
fermers. Theye 1s 8 real need to streemline snd simplify the credit delivery
8ystewm 80 it can operate more efficiently and Judictously for the generpl
purpose of stimulating and facilitating zrowth in the agricultursl sector.
Wilely varying interest rete levels, differential returns to oan%s on
special funi sources ani; cumbersome regulations all Serve to impede the
effective flow of credit resources into agriculture, The following svecific
recuvnuaen-etions will help to stresmline and simplify this process.

8, To increese bank willingness to loan to 8msll farmers;

1. Institute a program of loan guarantees to minimige
risk of finenciel loss.

2, As a concomittant measure, facilitate small farner access
ts credit by reducine collstersl requirements and
eliminating formal procelures,

3. Hhiqtain & common interest rate for all farm sizes
: (equelize returns). '
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F e Suheitize Dan 8 for wrinv lorns to smrll faruers,

" LRa'uce san™ £ 'ninist-etive costs on all losns 7 afoptiug

a single ennuel loen contrest pec favmer.

s»  To ameliorete non-p:o ‘uctire nse of crelit, set intevast
wetes foo rici~ulturel len'iam wore ~losely to compatitiie
vetes., As £ uinimum estrolish ates that ere positive i
weel tacus,

e, Bcuelize tle returns to 1076l tens on rll funi sources.
"+ Bate.lis r monitovrins resesven function to “etermina if
t:ase poliwr uo ificetions ac'ifese the ‘esivel goel of

wa’uein’; inecuities,

2. Ra'uze Suqar subeilies en’ lirerelize cuotss

[ e e e ]

Gze urlly wauce the suhsily prices en’ quotas on suger to
fllov r wore rationrl rllocetion of pro uction resources. It is expecte:!
thet eiznifizrnt zuenges in enterprise o:qrnization will emevge 28 r
cesult of tis prize ve'untion. T-erefore, it is recommen'e' thirt &
gestor s8tu- e un ecte en tn ‘eteruine the most lielv patn(s) of ~renge
en’ tie proslaus etpecte’ to se enzountere! including estiwrtins lewan
rn supplv fav ot’. inputs sn’ outputs. This sector stuir woul' slso
gse- 2 to arieac t.e reserrch efforts £3: “aveloping approprirte foras of
now teehnalor Zo toe Zona 'a Mate rn- test inter-vecionel cowpetition
rn‘ couplementey’ of pro uction possi.ilities. (See rppenin IXI).

Tie 57 .02 ra~oumen .etions emerye: fronm infarmation rn’ osersations
wr: e eoacavning are it an’ prices suisi’‘ies. In as'itioa to tie frctors al-
flrap’s neatinna ', infocanats in £11 vesions reise” -uestions ahout
efficiencr rn’ walirre sspocts of eixistinz tenure systems. Fo. exsuple, it
wes sunieste” tort lan+ use. rrcess ti cve'it £’ me ets, ant wotietion
t> sec . cun’ 8 apt new terhnolony rre in pert ‘ctermine’

v tenuce strtus. Trese issues werit speciel sttentian. prrtinulerly
in liyit of ecpente! future technoloiisrl inndvations to> he erive’ fron
emgﬂn’e~ vesaawn's,
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APPSrDIN [

The purpese ef Appendix I is to previde some tentative guidelines for the
erganization and implementation of a basic and apolied research program to
discever new preductien technologies fer Northeast Brazil.

A key factor in determining the success of this exnanded research effort
will be covrdination between existing and pessible new institutions, as well
as between researchers from various disciplines. An integrated program is
abselutely essential if researchers are te pool their talents and efforts
toward the accomplishment of mutually determined objectives. With the large
number of institutiens presently engaged in independent research or quasi-
research programs, it would be desirable to have one of them responsible fer
coordination. This institutien, in addition to its own program, could chan-
nel PROTERRA funds to the others to finance projects designed and undertaken
to centribute to the established objectives. Certain individuals and institu-
tions by virtue €f lecation, specialization and tradition will have developed
speclel areas of expertise. The objective of coordination will be to bring
this competence te bear en specific aspects of the research, and rationally
distribute the research load smong qualified persens. The discretionary
contrel ef funding would permit support of enly those on-geing and planned
activities most directly related to priority ebjectives.

A second functien of the institution charged with coordinatien would be te
facilitate the training and effective employment of research staffs, and
developmeni; and maintenance of required facilities. Treining would include
short-term practical ceurses in Bra:jl, and graduate work in Brazilian and
foreign ins‘itutions. Trained personnel irn low salaried pesitions might be
paid supplenental salaries as encouragement to stay in and assist the develep-
ment of respective institutions. Material support would be previded primari-
1y through supperting research budgets, but some large infrastructure invest-
ments may be required.

Orientation fer the direction and design ef this type of research program
could be immediately obtained by studying such programs successfully operat-
ing in other ceuntries. The examples of corn and wheat breeding in Mexico,
and rice research in the Phillipines are two ebvious cases. Key Brazilians
might visit one or more of these installatiens, er short-term consultants
familiar with the programs might make useful on-sight observations in Bra-il.

Modern technology can liberate farmers from low nroductivity stagnation, but
at the same time can make them financlally vulnerable te potential defects
of that technology. For example, wheat preductien in Southern Bra:il has
rapidly expanded in part because of exceptionally good weather during the
vast six years. A given crop may be suddenly attacked, however, by a
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disease 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 peint. Thereferc a research program syecif-
ically designed to produce rapidly adeptable production technology must be
built upon a selid tase of knowledge about farm level cenditions with suffi-
clent linkage to actual innovaters to quickly identify end correct hereto-
fore disguised dufects. Research does not make a once and for all contributien
rather a systex must be developed to provide a censtant flow of infsrmation

in response to new and different prodlems.

Btggu to consider in implementation of the research program
1) Assemble, integrate, and criticg;;x evaluate existing research

results.

A falr amount of piecemeal research has been undeptaken by a variety
of techniclans and institutions in the Northeast. Unfortunately much of this
work is unpublished. Iittle is known about the complimentarity of these
several activities. A systematic review of work performed to date will help
identify those areas whers important results are already available, znd mean-
ingful work underway thereby assisting the identification of priority areas
for immediate 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 commitment of scientists
for in excess of present numbers. To rationelly 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. Epecific
areas of competence must be identified te prevent unnecossary duplication and
competlilon.

3) Creatien of Multi-disciplinary research teams

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



4) - Rssearch Advisory Cemmittee

' An advisory committee compoaed of individuals from the various
institutiens actively engaged in rusearch should be established to set
general guidelines for research, o make periodic eva‘uaticns of progress,
and to set priority goals for specific research efforts.

This recommendation has implicitly assumed that existiag institue
tions can be sufficiently strengthened to fulfill the research fuaction.
However a thorough study of these institutions migh reveal that & rapid ful-
fillment ef research Objectives could be most efficliently accomplished
through the creation of a NE research center.



APPENDIX III

Analysis of the develepment prospects for the three ecological areas of the
NE is harmered by the dearth of economic and egronomic data about productien
possibilities for each area. The problem is compounded by a lack of knowledge
ebout present and potential complementarity and competitiveness between the
areas. Preduction systems, resource use, and farm output are conditioned by
this inter-relationship. For example, peak lsbor requirements during the
Zona da Mata cane narvest 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
area. It is suggested that sugar cane producers resist colenization because
they fear that once workers have an opportunity to work a small tract of land,
they will not need te lebor in the cane fields. Corn is planted on steep
hill-sides in the Agreste and Sertao because the lavge landowners attempt to
assure a farage supply for their 1ivestock by retaining humid lowland in
pasture. They allow thelr workers to cultivate the hills and absorb the

risk of losing the crep in case of drought.

Adjustments in farm volicles and discoveries of improved technology can ac-
centuate regionel complementarity and competitiverness, and force farm-level
changes in resource use and output. Since the basic resource endewment
varies within and btetween areas, these developments necessarily have a dif-
ferentisl effect, increasing the demand for various types of resources in
one area and reducing it in others. Owners and users of these resources
obviously gain or lose in the process.

The scope of the probiem can beat be highlighted by an example, Widespread
emelioration of economic and secial problems in NE agriculture is going to
require increased preduction of food crops. Let us assume that vresent
knowledge suggests corn as a commodity with some potential in the Zona da
Mata. The follewi.g questions immediately come to mind:

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

What 1s the present productivity of corn in the Agreste compared to
the Zona da Mata?

Is there a specific farm size or organization most efficient in corn
production? ‘

What are the employment implications of a massive shift trqn*¢ang to
corn in the Zone da Mata? B At

How would such a shift affect seasonal employment opportunities. ror
Agreste labor? - gttt
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What technological innevations are likely to be ferthceming for” corn
in the Zena da Mata?

Will heavy fertilizer application'become necessary and ecoaemic with
such lunovatlons? If sa, by how much will fertilizer demand 1ikely
increase?

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

Some of these guestions can be encwered by simple farm-level analysis; others
are fnr too complex. Systematic testing ef 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 analysical power to simultaneously manipulate several varisbles and
identify required adjustments and bettlenecks.

It 1s recommended that work be immediately *nitisted sn such a model to meet
two general objectives with regard to present and future agriculture develop-
ment: examine possible farm-level adjustments, including changes in farm
income, and demand for factors ef production snd services such as credit and
transport; preject demand for lund, labor and modern inputs, and supplies of
various commedities. Specifically, the model should be designed to:

1) describe comparative production pessibvilities within each area
using present technelegy;

2) analyze potential changes in uses of preductien factors and
resulting farm output, assuming varieus rates of adoption ef
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 subsidize-
tien and stabilization of certain commodity prices, and

4) 31dentify likely development paths, assuming:

a) anticipated technological change (breskthreugh in trepical
cern grewing),

b) massice public investmeats (transportatien, irrigation), and

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

This type of economic ahalysis could fulfill vet another important function.
Rather than simply utilize existing and future research results, it ceuld
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" help arient the basic research itself. It has been suggested that the

~ desired characteristics of "miracle” rice varieties were largely established
in advance of the actual research. An ecenemic model could help identify
desirable characteristics for particular types of agricultural activities
considering known preductien possibilities, potential market demand, and
general ecenomic needs of the area. This would require specifying assumed
production characteristics, including:

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

2. s8lze and scale of production units;
3. pewer source (manual, animal or trsctor);

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

5. managerial ability of farmer.

After cempleting such an exercise, 1t would be vossible to suggest, for
example, that profitable corn productien in the Zona da Mata weuld require
a veristy capable of performing well under hot humid conditiens, with well-
drained seils of limited fertility, for farmers with limited cern groving
experience, who would be expected to purciamse nev seed each year and utilize
modest amounts ef fertilizer and machinery,

Imnlementation

An ambitious eccnemic research pregram ef this magnitude would require the
efforts of a group of researchers, some sufficiently cempetent in farm-level
analysis to derive the requircd enterprise ceefficients, and others capable
of developing Inter-regional and inter-secteral aspects of the model. The
innate complexities of the task and concemitant data requirements suggest a
nreferred research strategy; first conduct a series of farm level commodity
studies in ene area te ebtain general background information and required
coefficients, secend develep and test the aggregate model fer just ene area,
and third incorporate each of the ether aress inte the model as the required
data 18 made availsble. In fact, it might be worthwhile to divide the three
large ecolegical areas into smaller hemogeneous subareas. At a later stage
the model might even be extended to explere inter-relatienships between the
agriculture of the NE and other parts of Brazil.

In additien to these general considerations, there ara several specific
factors to be examinad:
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The long-term nature of the study requires that it be conducted
under the auspices of a Brazilian entity surdcimtly cemmitted
te the task.

It 1s prebable that few Brazilian agricultural or general ecenomists
have had great experience with regional model building, or even
have sufficient general knewledge of the technique te single-hande
edly develop an effective and efficient model. A long-term re-
lationship with @ foreign entity would be valuable in providing
qualified periodic consultaticen and, perhaps, short and medium

term staf'f,

Administrative continuity and dependable funding would be essential
because initial research results may be relatively less important
than these emerging later in the life of the project. Reduced
commitment or termination mid-way in the project may destroy much
of the velue of e first research undertaken.

Models of this type are valuable teaching devices, and provide a
useful stimulus for complementary research. Therefore there is
merit in involving a Brazilian university with a graduate training
program which could also provide some of the required staff.

Adeguate computer and programming services are abselutely essential
for maximing the use of scarce technician time. Impreving the
adequacy of such services may be a necessary complemsnt to the
first stages of research.



