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A STUVV Of COLLABORATION BETWEEN INTERNATIONAL AGRICULTURAL

RESEARCH AWfl BRAZIL

7. Backgiound 

1.1. The.

1.1.1. Natuial and political

In tn>i>i<ito>i<ia.t. extent-con - S.51 million 
kilome.te.i&   ISiazil it the. &i£th la.SLge.6t coantiy -in the. woild, 
corn-ens a^te.1 the. Soviet Union, Canada, China and the. United 
State,*. It cove.it 47 pe.ice.nt ofi the. total ny.t2.Mion o& South 
Ame.iica. The. comntiy it divided into fiive. Qe.ogiapkic.ai ie.gionf- 
a] South, including the. &tate.t ofi Rio Giande. do Sul, Santa Cata- 
lina and Paiana, with 6.S pe.ice.nt o& total aie.a; b) Southe.a-i>t, 
including the. &tate.i> o^ Sac Paulo, M-cwai Ge^.a-t-4, R-co de. Jane.iio 
and EtpZiito Santo, with 10.9 pe.ic.e.n£ o& total aie.a; c] Ce.nte.i- 

, including the. t>tate.i, oj$ Mato G/IOAAO do Sul, Mato GIO&&O,Mato G/IOA

Goiat> and the. Pe.de.ial Vi&tiic.t, with 11.] pe.ice.nt o& total a>ie.a; 
d) NoA.the.a6t, including the, btatu o & Eahia, Se.igipe., Alagoat, 
Pe.inambu.co, PaiaZba, Rio Giande. do No/tte., Cnana, PiauZ and Maia- 
nhao , with IS. 2 pe.ice.nt o & total aie.a, and e) Moith, including 
the. t>ta.tu o {, Paia, AmazonaA, Rondonia and hcie., ai we.ll a4 the. 
te.iiitonie.i> oft Roiaima and Amapa, with 42.1 pe.ice.nt o& total 
aie.a. MoAt o£ the. countiy'A aie.a it, tiopical with ade.qu.ate. 
lain&all. An impoitant e.x.ce.ption i6 pait o& the. Noithe.a*t ie.gion, 
whe.ie. in tome. aiz.at> lain^all it> tut, than 10 inche.6 a ye.a.1. 
Although rnott o{^ thit> i&gion ka& a lain^all lange. o^ 20-25 inched 
the.ie. hat> been iiie.gu.laiity in the. ie.ce.nt pa&t (Bae.1, 7953).

Tn-t.ee le.ve.lt o& gove.inme.nt pie.vail in Biazil: fie.de.ial, 
&tate. and city. The. 3964 -f.aw, by which the. Pne.tide.nt and GoueA.no/i4 
we.ie. e.le.cte.d by the. bo-calle.d e.le.ctoial colle.ge. and not by the. 

people diie.ctly , uoat changed in 19&2 40 that all the. ttate. 

Q0\}e.inoti£ we.ie. again e.le.cte.d in noitnal and diie.ct e.le.ctiont . The.
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tradition in Brazil h,as been a strong executive blanch as 
compared w-t-tk the. legislature iCongressl, mainly in terms o£ the. 
setting o& economic. policies. Brazilian de.ve.iopme.nt model has 
been based on tke. ideology o& market economies, including it* 
industrialization a^ter tke. thirties, but. with, a quite, important 
presence o& the. public sector not only in decisions about policies 
and n.e,gu.lationt> but a.l&o in ditLe.ctinvolve.me.nt in productive. 
activitie.& (Bae.*., J9S3). AjJteA. twe.nty ye.aM ofa a military type. 
OjJ 6e.de.ral Qove.rnme.nt, in January 19&5 a civilian wa* e.le.cte.d 
Pre.Aide.nt, with tke. innovation o& be.ing £rom the, opposition

in tke. country. It is ve.ry like.ly that in 1988 the. country 
r.e.turn to tke. systm o& dire.ct e.le.ctions £or tke. ?re.side.naj.

Economic, policy in its di^e.re.nt compone.nts, macro- 
-e.conomic, fiscal, monetary, agricultural, industrial, comme.rcial, 
e.tc, is large.ly de.te.rmine.d at the. {^e.de.ra.1 le.ve.1 and by the. 
e.x.e.cutive. branch o& the. gove.rnme.nt. The. Atate.s and citie.s, {,or 
instance., kave. little, autonomy in deciding about fiscal matters, 
but e,ve.n at those, le.ve.ls ofa gove.rnme.nt, whin deciding about 
e.x.pe.nditure.s , the. e.x.e.cutive. is the. most pouie-rfiul branch. HoMe.ve.r, 
(aitk the. political change.* unde.r May pre.se.ntly in Brazil it is 
like.ly that in tke. {,uturn, wke.n re.turning to a £ull democratic 
&orm o& gove.rnme.nt, the. legislature, at all thre.e. le.ve.ls will have. 
gre.at&r powe.r in deciding about economic and othe.r critical 
proble.ms. In agricultural policy such a change. Mould involve, more, 
discussions in tke. legislature, about specific policies,including 
price, supports, bu^^er stocks, credit, research, extension, 
regional development and otkers.

1.1.2. Population

In 19BO, whe.n the last census took place, Brazil's 
total population had reached 419.0 r illion people with an average 
rate o£ growth during the seventies ofa 2.49 percent. For the 
seo.ond consecutive decade, the rate o& population growth has 
declined: during the forties it was 2.39 percent, in the ^i&
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2.99 percent, -in the. sixties, 2.59 percent and, finally, 2.49 

percent dulling the. seventies. Brazil's total population in 19.BO 

made. the. country the. sixth largest one. in the, world. The. 
distribution oft population then over the. country's ge.ogx.aphic.al 
regions was as follows-- South, 16.0 percent, Southeast, 43.5 
percent, Center-West, 6.5 percent, Non.the.ast, 29.3 percent and 
Month, 4.9 pe.nce.nt. It can be. seen that Brazil has a high degA.ee 
o& concentration o^ its population in the. Southeast and Northeast 
regions, the. former with 10.9 pe.nce.nt oft total area had 43.5 
percent o& the. population, while, the. tion.the.ast had 18.2 and 29.3 
pe.nce.nt ne.spe.ctive.ly. The. population density in Brazil varies 
&nom 1.6 pel square. kilometer in the. North to 255.3 in the. state, 
o^ Rio de Janeiro, pant o& the. Southeast ne.gion.

'Be.side.s stilt having a high nate. oft population growth, 
it is important to note, that Enazil has had, oue-t the. pe.niod o& 
its mone. intense, industrialization (a{,te.r the. thirties), a much 
more, rapid rate. o& growth £o the. urban population than the. rural. 
In J940, 31. 2 pe.rce.nt o& the. population was urban and 63. & 
pe.nce.nt rural', in I960, i4.7 pe.rce.nt urban and 55.3 rural; in 
1970, 55.9 pe.nce.nt urban and 44.1 pe.rce.nt rural and in 19ZO, 

67.6 pe.rc^.nt. urban and 32.4 pe.nce.nt rural ' . In 19£0, the. rural 
population e.x.pe.rie.nce.d a decline, in absolute. te.rms £or the. fiirst 
time.. The.se. ^igur^s indicate. cle.arly a drastic and quite, rapid 
move, towards urbanization o£ the. Brazilian population and ve.ry 
lik&ly at a highe.r rate, than that experienced by countries with 
an e.arlie.r patte.rn ofa industrialization. The. re.sulting pnoble.ms 
in te.rms o£ housing, e.ducation, transportation, wate.r and othe.r 
urban se,rvice.s are. cle.arly visible euen today in major Brazilian 
citie.s .

As me.ntione.d, the. population growth rate. in Brazil 
during the. se.ve.ntie.s was 2.49 pe.nce.nt. In addition, it is worth 
mentioning that as between states and territories, the observed

(.11 During the. forties the average annual growth o^ the unban population 
3.B4 percent, in the Lifaties, 5.47 percent, in the sixties 5.16 perc
uusu.ng zne. bOKU.es tne average annuaL growzn 05 ^;ne uroan \ 
3.B4 percent, in the fai^ties, 5.47 percent, in the sixties 
and in the seventies, 4.4% percent.

was 
percent
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range was farom 0.97 percent -in the state OjJ Parana (South) to 16.0 
percent -in the. state o£ Rondonia (North, but just west ofi Mato 

Grosso state in tke. Ce.nte.ti-We.At legion). The state o£ Pa.ia.na is 
very we.lt. established and developed in terms o£ agri cultural 

production, with. its growth co ncentrated in the. last fiorty ye.au>. 
Until the. sixties its growth was based on co^ee - an e.x.porte.d 
cAop — and mayze. and e.dible. be.ant>   domestic. cAopA. AjJ-te^. the. mid-t>ixtieA ,how-

, clop incx changed, mainly iowaAcM the. combination soybean — wheat, the. 
an exposed cswp and the. tatttfi an import   substitution one.. A* a te-

, ejnptoyme.nt growth wa6 much toweM. (Homem de Me£o, 1 9 S3).

kt. the. -Aame time, an opposed pattern was de.ve.ioping in 
Rondonia and a &e.w other states -en Brazi-i'  & North and Ce.nte.r-We.st 
regions, e.itnir because, o^ the. crop mix.   Rondonia, with co^ee, 
cocoa, dome.Atic ^ood crops   or because, o fi a high growth rate in 
totat cultivated acreage   Ma-to Grosso, as the best example with 
6.6 percent £or the population growth rate. Other states with 
relatively low rates o£ population growth in tke seventies were 
Rio Grande do Sul [South] with 1. 56 pe/t.cen£ and Minas Gera-is 
(Southeast) with 1.54 percent. With relatively high rates , besides 
Rondonia and Mato Grosso, we can mention the states /territories 
Oj$ Para (North) with 4.64 percent, Amazonas (North) with 4.10 
percent, the federal district (Center-West) with 8.13 percent, A- 
mapa (North) with 4.37 percent and Roraima (North) with 6.S6 
percent. These numbers indicate a process o& relative change in 

size of, population, ^rom tke older and more developed states to 
tke more distant ones   tke so-called "frontier." states - in tke 
Center-West and North regions, characterized by a low proportion 
Oj$ total arable land in cultivation (Vias , 197 S) .

Some progress has been made in Brazil with respect to 
the rate o£ literacy o£ the population 15 years and older: 49 
percent in 1950, 61 percent in 1970 and 69 percent in 19&0 (75 
percent 10 years and older) (Baei, 19&3) . 0& the 62.7 percent o^ 
tke population in 19 BO that was 15 years or older, only 13.7 
percent had nine or more, years oft schooling. The highest 
percentages with nine or more years o& schooling were fiound in
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the Atate.* o{> Rio de Janeiro, 23.2 percent, SOLO Paulo, 17. 5 per 
cent and Rio Grande do Sul, 16.6 percent; the. £owe4t icere in Ma- 
ranhao , 5.65 percent, PiauZ, 6. £5 percent and A-dagoa-6 , with 6.94 
percent, a££ in the Northeast region, the problematic and £ow- 
-incowie part OjJ the. country. finally, in 19&0, 36. S pe.fic.nnt 0/5 
ine popu^aiion wa^ <Lc.onomic.aUiy active (wo^fe ^o/tce), Oj{ wkic.k 

27.5 peAcenxt we^e women (30.4 pa^icen-t in ^:ne tta.tt o& Sao Paulo, 

the.

1.1.3. Economy

The. 6tiLLC.tuH.al tJianA&otLmation experienced by the. 

Brazilian economy ovin. the. la*t {^-i^ty ye.au hat> been ueAf/ 
4ignij$ican-£. While, in ?920 ih.e c.ou.ntiy had 69.7 percent Oj$ i-t-i 
wo^ife fiotLce. At-ill engaged in aciiuiiie^ o^ -tne pft4.man.tj 4ecio/t, in 
79&0 ^:ne pe^ceniacje wa-6 on^y 29.9. Tni4 thifit can al&o be. exp/te44ed 
6t/ ine average growth state.* fioti the. di^eten-t ^actoft^ o£ the. 

economy between 7949 and 79SJ: ag/iicu£-£ute, 4.7 percent; -LnduAttLy, 

7.9 peAceni; commence, 6.2 percent; tn.fl.n6pon.tati.on and communication 
S.5 peAcen-t. Tne industrialization occufiii.ng in Brazil be^o^e 
Woi£d War II JLe.t>ulte.d much more, fa/torn ince.ntive.fi coming ^A.om 
ex-£et.na£ confilict* and a Ae.ve.sie. wontd. economic depAe^^ion (beiidei 
ine gradual de.ve.lopme.nt o^ inte.n.na.1 demand) , -than j$Aom f>ome.thing 

Ae4emb£^.ng ci deliberate indaitrxa£ization policy. For instance., 

FutL-tado (J965) me.ntion& the. increase in capacity o^ the industrial 

Atctosi during pe.ni.od!> o£ depreciation o^ the Brazilian curAency. 
Between 1929 and J937, when imports declined 23 percent, indo4ttt.a£ 
production inc.ie.at> ed 50 percent, and, a^ter the mid — thirtie-4, 
the growth in indu^tria£. output wa.6 accompanied by expansion in 
capacity (Baer and t/^.££e£a, /973). However, a4 £.ate ai /940 
Brazil btill had 67 percent o^ x^t4 worfe ^orce in the primary 
sector, and on£y 75 percent in t/te secondary sector o^ the econcrny.

Several reason* have 6een presented in the economic* 
literature to explain why Brazil reached -iach a point in the. 

twentieth century with it* indut>tn.ial and service sector* 4o
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Jie.tatj.ve.ly little. developed, first, we. can me.nt4.on Pox.tu.gal'& 
commercial polici.es towaids -its colony, with respect to fie.4e.hv-ing 

the. Brazil-tan marke.t &or Portugues e and British manufactures (Baer, 
J965). Second, the. ins titu.ti.onal-social structure. o& the. cou.ntn.ij 
did not evolve -in a way facilitating industrialization. That is, 
interest groups, formed by large land owners engaged in exporting 
as well as the. commerc-ial sector -en coastal ciLtL<Lb, 4.nfalu.e.nce.d 
the. ^ofimatatLon o& exchange and comme.ic-i.al poticiu, e.du.cation, 
laboti and fiibca-t poiic^e.^ Ln wa(/4 Lmfaavoiabte. to an e.atLSLie.1 

 indu.6tiiati.zat4.on (Ee.fLQ^man and Candau., 7969). finaliy, the. 
highly pno fiitabtz opposLtu.niti.e.4 ^on agx.icu.ltu.siai e.x.poit4, mainly 

C0j$<$ee, atttacte.d ne.i>o aAcei , including e.ntn.e.pie.ne.u.Jii.al capacity, 
^fiom the. i.n da-4 ttii.at i>e.cto>i. It i& we.it known that i>mppon.t poiicieA 

faon. co^e.0. production x.e. but tad in i>ize.abte. exce44 production. 
KlaAne.*. (1973), &oi instance., me.ntioni> that Biazii 6tante.d to tax. 
the. ctv^ee ^ecto/i oniy a&te.i (florid Wai II.

A de£-cbe^.a^:e. poii.cij with a high degree o & pri.on.ity 
giv^n to i.ndu.i>tri.aiization wa-6 t>tarte.d in Brazii onty at the. end 
0($ the. &or.tie.i> to the. mid - ^i^tio.i>. At that time., Ae.ve.rat Latin 
kme.sii.can comntrid* faor<?.t>aw tow growth ^or the.ir agr.icu.ttu.rai 
e.Kport&, mainiy with marke.t6 in tke. aire.ady developed cou.ntrie.6, 
white. tha.y Wire, facing nigh poputation growth rate.* and 
nzta.te.d to ru.rat-u.rban migration ((tiionczc.li, 1973}. The. re.Au.it 
the. de.&in-ition o ft a de.ve.iopme.nt <btrate.gy through industrialization, 
in the. e.x.pe.ctation o& high growth rate.* . A£^o, with the. cre.ation 
o& a mode.rn industrial i>e.ctor, the. countrie.^ expected to de.cre.aAe. 

the.i.r dependence on tke. world economy, including that re.late.d to 
&luc.tu.ationt> in ^ore.ign exchange re.ve.nue.. ?re.bii>h (7959) toa^ -tne 
mo&t important voice, faor the. argume.nt favoring a ddtibcrate. 
industrialization policy, based on the. une.qual distribution o& 
gains farom inte.rnationai trade.. H-in>chman (796S) also me.ntione.d 

that with such a de.ve.lopme.nt strategy the. countrie.s in que.stion 

we.ro. hoping to escape firom the. economic, social and political 

backwardness prevailing up to that mome.nt.

As me.ntione.d at the. be.gi.nning o£ this section, tke.
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trans formation o& the. Brazilian economy over the. last iifaty years 

hai> been quite significant, particulary afiter the. implementation 
0(5 a deliberate industrialization polity 30-35 years ago. In 19 SO, 

the. country had only 29.9 percent o& it* work ({oA.ce in the primary 

sector, against 22.9 pe.fice.nt in industry, 9.4 percent in commerce, 
4.2 pe.tice.nt in transportation and communications , 4.1 pe.iLce.nt in 
public administration as we.ll as 2°. 5 in othe.fi. industrial and 
service activities . FO/L a mane. pne.cit>e. compatiibon, uoe. can me.ntion 
the. t>ame. ^igu.fi.e.^ &on 1950: 59.9 pe.fice.nt in the. pn.ima.fiy t>e.ctofL, 

12.& pe.nce.nt in industry , 5.5 pe.nce.nt in commence., 3.7 pe.tice.nt in 
tnan&pontation and communication* , 3.0 pe.nce.nt in public 
administration and 14.3 pe.fice.nt in othe.fi activities.

1950/&1 the. aue^age annual GNP giou)th was 6.B 
pe.fice.nt, 7.9 pe.nce.nt an ave.fiage. &OSL industry and 4.7 pe.fice.nt 
agriculture, as already mentioned. In 19SO, Brazilian GMP was 
US$ 274.3 billion (19&1 dollars] and in "pe.r capita" terms, 
US$ 2.303. The sectoral contribution (income) in 19SO was the 
following: agriculture (primary), 13.0 percent, industry, 34.0 
percent and services, 53.0 percent.

In 1973, Brazil's trade account was in balance: exports 
0($ US$ 6.199 billion as against imports o & US$ 6.192 billion. In 
that same year, the. country's total external debt WSLS at US$12.60 
billion with reserves valued at US$ 6.42 billion. The fiirst oil 
"shock." in 1973/74 brought serious problems to Brazil's external 
sector. Mthough growth rates kept close to the historical 
average, around 7.0 percent, they were lower than those observed 
during 196S/73, about 11.0 percent. Also, a^ter 1973, Brazil's 
total external debt increased quite strongly, coming to a total 

o& US$ 43.51 billion in 1978. Gradually, the Brazilian economy, 
due to the size o£ its external debt, became extremely vulnerable 

to increases in interest rates internationally.

In &act, 1979 was the beginning o^ a very unfavorable 
period tor Brazil, first, it saw the Airst round oX the second
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deficit 4i.tu.uUon o& USt 2.S4 billion in J979 and US$ 2.S3 b-Mion 
in 1980. Secondly, tke country 1 * external vulnerability uia* 

clearly evidenced by the. bug-inning o & a dramatic increa* e /tn
-t.nie.'z.e^.t -tateA, nominal and real, <Lntz.tina.tionatty. The. "prime 

Kate." in the. United State.* increased &rom 11.75 percent in December 
1978 to 15.25 percent in december 7979 and finally to 21.50. peM.ce.nt 
in December 19 SO. Tke impact o£ tke.&e changes Jivi the. tota.2. vaiue 

0($ inte.fi<L&t paid by tke. country wa4 i>(nbatantiat: ^om US^ 2.70 
bittton in 197t to US^ 9.16 btliion in 1981 and US$ 11.36 
i.n 1982. Thtidiy, tke country alt>o ex.peH.'ie.nc.ed a 
decline in te/imA o $ tx.a.de, 38 pefic.e.nt fiiom 197S to 1982, a 
£itu.atton wk4.ch wa& aggsLavate.d by tke nece.t>Aion ob^efived in
-international taade. kt tke e.nd o& 1982, Knat-it*& total ex.tex.nal 
debt had tLZ.ac.ked US| 69.65 bullion and the. country wa-6 bign-ing 
an agreement faoti "economic. adju.Atme.nt" wttk tke. lnte.ina.ti.onal 
Monetary Fund.

Afitei the de6<icitt> -in tke. ttiade. account dulling 197&/80, 
tkeie. wad a 4a^p-£.u4 in 19S1, US$ 1.20 billion, wkick cont-inued -in 
1982, 1983 and 1984. In 1982, tke 4uA.p£a4 wa4 at US$ 779 million, 
in 1983, US$ 6.50 billion and in 1984 it tieacke.d about US$ 13.00 
billion. Several attempt* wete. made by the Brazilian government 
attest 1978 to implement moie. favorable exchange and commercial 
policies. However, because, ofi otker goal* o^ economic policy, 
mainly control o£ inflation, tho&e. attempt* were not effectively 
translated, over tke period, in a con*i*tent devaluation pattern. 
Only in the second semester o& 1982 and mo*t cleaily a^ter tke 
signing o^ an agreement witk tke International Monetary fund in 
early 1983 can it be *aid tkat Brazil started to kave a consistent 
exchange rate policy. In February, 1983 there wa* a major turning 
point in tke exchange rate policy with the introduction o£ a thirty 
percent devaluation o& tke cruzeiro vi*-a-vi& tke American dollar. 

From tkat point to tke present tke cruzeiro kat> been devalued 

monthly in magnitude* exactly equal to internal inflation. A4 a
h n n 11 P /• if • n rti/i ho A/7//-/ f h n f / h f\m o n h Iu 7 Q J? ? fn fin 0 nh 0 A OV\ f Rjl fl 7 j jP
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with pre.\}iou* ye.ar*. dLSLtainty, thi*. uia* one. o £ the. factor* 
re.*pon*ihie. £or the. good performance, o^ the. country'* trade, 
account In 1983 and 19.84.

1.2. The. kgriculture. Se.ctor 

1.2.1. Structure.

Agricultural px.oduc.t4.on i.n Brazi.1 can be. con*ide.re.d
-till highly conce.ntrate.d regionally . for instance, taking -into 
account onty *ix. dome.*t-ic &ood clop*, the. *hare. o& Brazil'A South 

and Southe.aAt >ie.g-Lon<i> dating 1970/74 wat> the. ^ottow-inQ (Homem de. 
Me.io and hccai-lni., 1979): potatoe.t>, 97.91; onion*, 85,4%; maize., 
81.1%; e.dib£e. bnan&, 59.51; ii.ce., 56.7%; and caAAava, 41.3%. When 
including the. Ce.nte.ti-We.4t ne.Qi.on in nice, production, the. Ce,nte.n-
-South't chaste. goe4 to 82.0%. Howe.ve.1, taking a £onge.i time, period

-into cont>ide.tiation, a Qn.e.a.te.1 panticipation o£ the. Uon.tke.cLbt 
tie.gion in the. production o& a ^ew dome.Atic &ood cnopt> can be. 
noticed. In the. product-ion o& e.dibte. be.an&, the. Nonthe.at>t Ahane. 
e.volve,d inom 13.3% in 1931/33 to 21.S% in 1952/54 and to 31.0% 
duning 1979/80. In ca<S-6aua, the. ne.Ape.ctive. ^igute.* weA.e 21,6, 
44.5 and 53.9%. In rice., the. &igune.£ we.re. 6-9, 10.5 and 16.5% 
re.tpe.ctive.ty (Home.m de, Me,io, 1983).

On the. othe.r hand, production o £ co^ee, Aoybe.an*, 
pe.anutA, tobbacco, cotton and orange.*, att o& the.m e.xporte.d crop*, 
are. e.ve,n today conce.ntrate.d in the. South/Southe.a*t re.gion* or 
more, broadty in the. Ce.nte.r-South re.gion. Cocoa i* a Nonthe.a*t 
crop   ba-s>icaiiy conce.ntrate.d -in the. Atate. of, Bahia   and bugarcane. 
ha* a significant production *hare.   34.5 pe.rce.nt - coming &rom 
the. coa*tat are.a oft the. Northe.a*t. I £ a pattern can be. de.te.cte.d
-in the. re.gionai crop di*tribut-ion, it i* toward* the. South/ 

/Southe,a*t re.gion* and more, broadly the. Ce.nte.r-South re.gion 
be.comi.ng more. *pe.c-iaiize.d in production o£ e.x.port crop*, tho*e.
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ioods (Homem de Melo , 7983).

During 1979/&0 total cultivated area ^or 22 crops was 

47.34 million hectares. The ten most significant crops -in share 
OjJ total. area at tkat time. were ;tne ^o££ow^.ng: max-ze, 24.31, Aoy- 
bea.n-6, 18.1%, 4-tce, 12.31, edible bean, 9.51, cotton, 7. 8%, wheat, 
7.31, -iugaicane, 5.51, co/$j$£e, 4.61, ca-iAaua, 4.41 and orange, 
7.2!. In total, the. ten clop* oc.cu.pind 95.0 pe/tcen^; OjJ .the total 
cu.£t-ivate.d a.n.e.a. Tke. Aka/ie. oft atie.0. in Augatcane. hat> been inc.ie.at>- 
ing 4-cnce 7979/S0 because o |5 -tne introduction oft the. alcokol pfio- 

wkick e.6£e.ctive.ly *ta.A.t<Ld in 7977.

Since, tke. importance. o£ e.x.poite.d ctiopt, in the. agricul 
ture. OjJ Brazilian'* Soutke.rn re.§ion wa* me.ntione.d f it i& also 
re.le.vant to point out tke. gre.at dependence, historically, o& the. 
country' ^ exa/iange re.ve.nue, on agricultural e.x.ports . for instance., 
as late, as 1960/67 the. share, o & agricultural in total e.x.ports was 

86 pe.rce.nt (lockun e.t at, 1976}. In 1970 it was 75 pe.rce.nt while. 
by 1974 agriculture.' s share, had de.cline.d to 67 pe.rce.nt. Ce,rtainly, 

the. de.cre.ase. o & agriculture.' s share, is also the. conse.que.nce o& 
progress made, by Brazil in e.Kporting industrial products a^te.r 
the. introduction by the. gove.rnme.nt o& a program oft e.x.port promo 
tion. This program exempted industrial e.x.ports ^rom all indirect 
taxe.s as we.ll as giving the.m a cre.dit o& e.qual value. Anothe.r 
important measure. take.n in the. second halfa o& the. sixtiu to stimulate. 

e.x.ports in ae.ne.ral was the. use. o& short term mini-de.valuations of, 
the. cruze.iro , as compared with the. pre.vious practice. o& de.valuing 
only a^te.r six. to twe.lve. months in line, with high domestic in 
flation.

This last me.asure., toge.the.r with a favorable, period o& 
inte.rnational price.s , gre.atly btne-^ite-d agricultural e.x.ports and, 
as a conse.que.nce, the. share. o& e.x.ports in total agricultural pro 
duct incre.ase.d considerably: &or instance, &rom a share o & 10.7% 

in 1960, exports represented 13.3% in 1970, 20. &% in 197B and 
20.21 in 19&0 (Mendonca de Barros , 19.82). kt the. same time,

Or{ F tl fim
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Augan, cocoa and cotton, up untit the. mid-Aix.tie.A , the. composi 

tion ofi aQfi-ic.uttun.at e.xpontA. gnaduatty became a mo<te dive.nAi$ie.d. 
SubAtantiat growth, in quant-ity and vatue. te.nmA , ha* oc.cu.si/ind -in 

the. caAe.A o fa Aoybe.an and itA products, and in beeiJ, oiange. juice? 
pouttny and tobacco. ConAe.que.ntty , the. A0-catte.d "tiaditionat" 
e.xpontA   which inctude. tkoAe. with tow growth ofa wontd demand, 
maintij co^ee, cocoa, Augan and cotton — have, in the. taAt ye.ant> 
had a chaste. conAide.nabty totjce.fi than that 0fa.4e.fved during the. 

A and Aixtie.A,

Le.t UA take, a took at thote. bkafie.*, faofi tke. yuan J9SJ. 
With, totat e.x.posttA o& USf 20.73 bittion, the. joint thane. o& co^- 
(Jee, cocoa, co^-ton and Augan wa4 14 pe.nce.nt, white, at tke. A awe. 
time. tke. joint bkane. o& *>oybe.an and it& pn.odu.ctA, be.e.fa, onange. 
juice., tobacco and pouttny waA 23 pe.nce.nt. In otke.n wondb, 
"tnaditionat" agnicuttunai expoi-t6 have, became te.t>A impontant to 
Bnazit than thoAe. e.zpontA which pnacticattij ju.At Atante.d a&tzn 

tke. tate. t>ix.tie.A . ThiA capacity the. couttny haA Ahown ove.n the. 
taAt 20 ye.anA , o& dive.nA ikying itA agnicuttunat e.x.pont compoAi- 
tion, iA cte.an.ttj a faavonabtt a-ipec-t ofa itA agni cut tune.. That iA , 

Bnazit 1 A agnicuttune. wa4 ab£e to ne.Apond e.&£e.ctive.ty to difafae.n.- 
e.nt cincunAtance.A in itA e.x.te.nna.t Ae.cton, o.ithe.n. dome.Aticatly   
thnough e.x.change. nate. poticy   on inte.nnationatty   thnough 
faavonabie. pnice.A and gnowth in tnade.. In &act, an important A<LQ- 
me.nt o ft Bnazit' A agnicuttune. iA and haA been competitive. 

national manke.tA . Late.n on thiA inte.nnationat compe.titive.ne.AA o & 
thiA <segmen^; o^ Bnazitian agnicuitune, witt be contnaAte.d with 
the. Aituation o fa dome.Atic cnopA, which ane. mainty important 
faon tow-income. faamiiie.A .

In 1972, Bnazit had a totat o £ 3.328 miition faanm 
the. faottowing diAtnibution ofa tke. wcnk faonce.: 4.102 mittion 
and tlie.in faamitie.A; 925 thouAand pe.nmane.nt Aatani&d wonke.nA; 
7.S20 mittion te.mpon.any Aatanie.d wonkcnA; 3&0 thouAand Ahane.- 

cn.oppe.nA and 112 thouAand tand ne.nte.nA (Homem de Me£o and Acca- 
nini, 7979). The. wonk o & f\ar^itii membeii haA been mo^e. inwontant_
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n.e.gion   at we.it at in Etp4.n.ito Santo   Sou.tke.a6t Jie.gi.on - and 
Ce.ah.a - Mon.the.att x.e,gions - and te.tt important -in the. ttate.t ofi 
Parana   South, n.e.gion -, Sao Paulo and Minat Ge.n.ait - South&att 
n.e.gion  , and Pe.n.nambuco — Non.the.abt fie.Q4.on.

One. oft the. critical atpe.ctt of, the. fie.ce.nt de.ve-topme.nt 
ofi the. Bn.azitian economy it the. dite.quitibn.ium fae-tween the. n.un.at 
and un.ban te.cton.t. fan. inttance., ave.n.age. un.ban income. Mat 117 
pe.fice.nt highe.n. than n.un.at in 1960, 174 pe.fice.nt h4.ane.fi -en 1970 and 
133 percent h4.ghe.ft -in 1976. It Jit* ve.fiy l4.ke.ty that the. compaction 
faofi aQQH.e.Qate. average income, kide-d the. situation £01 d4.6fie.fie.nt 
component* o £ Rfiazitian agfLicuttufie., 4ucfi a4 exp''/tt — comme.fic4.at 
ctiopb ve.fLt>uA dome.6t4.c   *ubt>4.t>te.nce. one*, ofi Sou.the.fin ie.Q4.on 
\>e.fit>ut> Non.tklNofitne.ai>t fie.Q4.oni,. Howeve-t., the. di*cfie.pancy it> 40 
tafige. that -it can not pa.64 unnotice.d. With n.e.i>pe.ct to n.e.gionat 
di^e.fie.nce..*>, during 1970/72 the. ttate. o£ Sao Pauto - the. mo*t 
advanced agn.icuttun.at btate. in the. country   had a vatue. added 
pe.fi won.ke.n. 352 pe.n.ce.nt highe.n. than that in the. Non.the.att, 160 and 
76 pe.n.ce.nt highe.n. n.e.i>pe.ctive.ty than thot>e. ofi ne.ighbon.ing i>tate.i> 
ofi Minat> Ge.n.ai& and Rio de Jane.in.o, at we.tt a.4 48 pe.fice.nt highe.n. 
than that ofi the. de.ve.tope.d South n.e.gion (Panana, Santa Catan.ina 
and Rio Gnande. do Sul) (Mendonca de Bat/io* , 19SZ).

A£.4o, the. dite.quitibn.ium jutt me.ntione.d te.e.mt to be. 
n.e.fite.cte.d in the. n.un.at-un.ban distribution ofi pove.n.ty: fion. in 
stance., taking at a me.atun.e. ofi pove.n.ty thote. n.e.ce.iving income.:, 
be£ou; two minimum-wage,* in 1974/75, Mendonca de Ba-t.io.6 (/9S2| 
indicated that 42 pe.nce.nt ofi n.un.ai fiamiti&t we.n.e. poon. at againtt 
10 percent in me.tn.opotitan an.e.at and 24 pe.n.ce.nt in othe.n. citie.t . 
In the. Non.the.att, 62 pe.n.ce.nt ofi n.un.at fiamitie.t we.n.e. contide.ne.d 
poon. at againtt IB pe.n.ce.nt in the. South teg-ton, anothe.n. evidence 
ofi the. n.e.gionat imbatance. in Bn.azitian agn.icuttun.e..

However, adopting a mone. n.igonou.t conce.pt ofi pove.n.ty - 
de.fiine.d in te.n.mt ofi batic ne.e.dt and adjutte.d fion. n.e.gionat pn.ice. 
dififizn.e.nce.t   Fava (19&4) came, to tome.what dififie.n.e.nt conctutiont. 
In Bn.azit at a whote., 31. B pe.n.ce.nt ofi n.un.at fiamitie.t we.n.e. poon.
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ce.nt -in me.tiopolitan aie.as . This appiox.imate.ty e.ve.n patte.in was 

obse.ive.d £01 state.s such as Sao Paulo, lAinas Ge.iais and EspZii- 
to Santo (Sou.tke.aAt ie.gion) as we.ll as £01 the. South and \4oitk- 

*.ast ie.gi.ont>. Howe.ve.ti, a se.ve.ie. ie.gional imbalance. ie.mains : while. 
in the. Nox.the.aAt 45.1 pe.ice.nt o£ luial ^amitie.s we.ie. pool, in the. 
South only 14.7 pe.ice.nt we.ie. in this cate.QO.iy and in the. state. 
o^ Sao Paulo, 22.7 pe.ice.nt. fava.'s conclusion was that "the. 
ie.sults obtaine.d do not suppoit claim* that po\ie.ity ii> pie.domi- 

nantly a luial phe.nome.non. This conclusion noimally come.* faiom 
ie.se.aich adopting only one. pove.ity line. £01 uiban and iuia.1 
aie.as" (p. 130). With such ie.sults in mind, at le.ast pait o& the. 
diastic di&fae.ie.nce. in ave.iage. iu.tiallu.iban incomes above, indicated 
would be. mitigate.d by i&gional vaiiations in the. cost o& living 
which would tQ.nd to make i^al incomes mole. e.qual.

finally, a wold about the. patte.in o& land distiibution 
in Biazilian agiicultuie.. The. available, compaiative. e.vide.nce. 
shows a high de.gie.e. o& conce.ntiation oft land owne.iship in the. 
country, which has had a te.nde.ncy to incie.ase. ove.1 time. . In
1970, &oi instance., &aims with aie.as be.low the. me.dian occupied 

only 3 pe.ice.nt ofa the. total aie.a while, the. 5 pe.ice.nt o& laige.st 
fiaims occupie.d 67 pe.ice.nt oft the. total aie.a. In 1960 the. Gini 
coe.hkicie.nt in Biazil was O.B2B. At appioy.imat2.lij the. same, time., 
the. Gini coe.^icie.nt fioi othe.1 countiie.s we.ie.: hustiia, 0.6S4; 
England, 0.700; Canada, 0.541; Mexico, 0.929; United State.s , 
0.707; Colombia, 0.823; Uiuguay , 0.&16; Ve.ne.zue.la, 0.920; India, 

0.379; Philipine.S , 0.409; South \&iica, 0.644; Egypt; 0.410; 
hustialia, O.S30; Ne.w Ie.aland, 0.735. ()Jith the.se. &iguie.s , the.ie. 

is no doubt that land owne.iship is highly conce.ntiate.d, as it 
se.e.ms to be. in many othe.1 South Ame.iican cou.ntiie.s (Gini cot^i- 
cie.nt o& 0.&44 in I960}. In Biazil' s state.s , the. lowe.st value.s 
faoi the. Gini coe.hfaicie.nt in 1970 we.it faoi EspZiito Santo, Santa 
Cataiina and Paiana in the. South/Southe.ast ie.gions as we.ll as in 

Rondonia, hcie. and Roiaima in the. Noith. The. highe.st one.s we.ie.

J) foi dztailii and the. fallowing data, se.e. Hodman and Giaziano da SitLva
nn-ir. \_____________________________________________________________
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Mato Grosso, Maiankao and PiauZ, the. last two in the. North 

east. Among the. most important -implicat-ion* o& the. historical 

pattern o& conce.ntn.at4.on in land ownership, two will be. here 
emphasized'- fairst, the. resalt-ing concentration in the. distribu 
tion o£ income, in rural areas (Hodman and Graziano da Silva, 
1975) and second, its influence on generating an extensive pat 
tern oft agri cat to. fiat growth in a country re.lative.ly abundant in 
iand resources (Via*, 1978).

1.2.2. ln6raAtru.ctu.re. and institutional support

There was clearly on option in Brazil &or highways as 

compared to othe.r modes o& transportation. Also, contrary to a 
&re.qu.e,nt arga.me.nt, this option pre.cnde.d the. cre.ation o& the. 
Brazilian automobile, industry late, in the. &i&tie.s ,more. ptie.cise.ly 
in 1957 . In 1950, &or instance., the. share. o& highway transpor 
tation in the. total ^or goods was 38.0 pe.rce.nt as against 29.2 
fro*, railway, and 32.4 pe.rce.nt &or w at e.rw ay s / coastal ships.In 1955, 

just be.^ore. the. beginning o& the. domestic automobile. industry, 
those. share.s we.re. re.spe.ctive.ly 52.7, 21.2 and 25.& pe.rce.nt and 
an additional 0.2 pe.rce.nt &or air transportation. In the. same. 
ye.ar as the. faiist oil "shock" in 1973, the. distribution o £ trans 
port &or goods was e.ve.n more. conce.ntrate.d in highways, with 70.0 
pe.rce.nt, while, railways had 17.7 pe.rce.nt, waterways/coastal had 
10.0 pe.rce.nt, pipe.line.s had 2.1 pe.rce.nt and air transportation 
stayed at 0.2 percent. Finally, the respective shares fror 1980 
were: 70.5, 16.3, 10.1, 2.9 and 0.2 percent.

It is also interesting to note that Brazil has had one 
o& .the highest shares o£ highway transportation in the world and 
one o & the lowest &or railways. In 1976, the situation was the 
following: Brazil, 68.5 percent &or highway and 19.1 percent &or 

railway; Third World, 42.3 and 38.5 percent; developed capitalist 
countries, 30.0 and 40.0 percent; communist countries, 7.0 and 
73.0 percent; world average, 22.4 and 53.0 percent (Homem de Me.- 
(71 FnA (\ptciAJA_ \pt> Hnmom rio Uofn nv\(\
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to and Fon4eca, 19.81). GxLuen the. te.nn-itoni.al d-twe.n4x.on o ft Bnaz-il 
and the. Apat-ial diAtn-ibut-ion o$ agntcultunal pnoduLC.-ti.on, -it -iA 
poAAible. to note, how the. country -in ge.ne.iat and pno duce.nA / con- 

agnt cult anal commodtt-ie.A x.n patit-icu.la.fi u)e.ne. ne.gat-ive.ty 
by the. two 4acce.-64x.ye o-il pn-ice. tncne.aAe.A dun-ing the. 

Ae.ve.nt£e.A . Although the. gnowth -in cult<ivate.d acnzage. hat, been 
the. moAt -important Aounce, o& output gnowth -in Bnaz-il-ian agn-icul- 
tu.no. ove.n t-ime., the. dn.at>t4.c -incne.a^e. -in the. ne.lat-ive. pn-ice. o£ 
o-il pnoduct* w-ill make, -it much mone. d-i^-icuit &on that &tnate.gy 
to cont-inue. -in the.

ha* -inve.*te.d con&-ide.nably -in the. de.ve.topme.nt o& 
tnan&potitat-ion AyAte.m, but a& can be noted w-ith the. fi-igunzA 

pfio\iide.d above., 4acn 4.nve-t>tme.nt ha& been h-ighty b-iat>e.d towand* 
highway* . The. Ahane. ofi h-ighway -inve.Atme.nt dun-ing 1960/77 wa4 -in 
the. nange. 72.7 - £7.7 pe.nce.nt oft totat -inve.6tme.nt -in tnantponta- 
t-ion. "The. atte.mpt made, by the. Bnaz-il-ian gove.nnme.nt to change. th-i& 
t>-ituat-ion a.&te.n the. &-int>t dna^t-ic -incne.a*e. -in o-it pn-ice.t> dun-ing 
7973/74 ttfa-6 not 4acce4 fiut . The. -inte.nt-ion wai, to cnange the. tnan>!>- 
pontat-ion m-ix. by the. end o & the Ae.ve.nt-ie.6 to 32 peicen-t na-itway, 

54 pe.nce.nt h-ighway and 14 pe.nce.nt u)ate.nu)ay/coat>tat. In 79^0, 
hoianve.n, *uch &ka.ne,i> we.ne. ne.tpe.ct-ive.ty 76.3, 70.5 and 1 0.7 pe.n- 
ce.nt, w-itk even a t>matt ne.duct-ion -in the. na-itu)ay thane, ^nom that 
oi 7973.

On the. poA-it-ive. -6x.de, kowe.ve,n, -it -i& ne.te.vant to po-int 
out that 4ucn -inve.6tme.ntA ie.d to an tmpne.AA.ive. gnowth o& the. 
Bnaz-i.t-ian highway ne.tivonk, wh-ick fanom the. agn-icuttune. A-ide. ne.pne.- 
A e.nte.d a A-ign-ifi-icant Ate.p towandA -inte.gnat-ing pnoductng and con- 
A urn-ing ne.g-ionA. fnom 1960 to 1977 the. totat te.ngth o^ the. h-ighway 
ne.twonk -incne.aAe.d 224 pe.nce.nt, w-ith the. Ahane. o& pave.d h-ighwayA 
-incne.aA-ing finom 11.7 pz.nce.nt to 36.6 pe.nce.nt. In 7977 the. totat 
u£ m-id/tong d-iAtance. pave.d highwayA waA 72.4 thouAand k-ilome.te.nA. 
On the. otktn hand, &nom 7970 to 1979 the. totat length o& the. 
na-ilway ne.twonk -in the. coantny de.cl-ine.d &nom 37.3 to 30.0 tliouAand 

k-itome.te.nt> (Homem de. Me.lo and FonAe.ca, 19B1).

In Ap-ite. o ft a h-igk degA.ee q^ concent/iat-con x.n h-ighway
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inv2.&tme.nt, it iA cle.ai that Biazil haA made. A4.gn4.fi4.cant 
in itA tianApoitation AyAte.m, Foi inAtance., whin compaiing the. 
A4.tu.at4.on in the. late. Aix.tie.A with the. one. pie.va.ii4.ng in the. 

late. &oitie.A and e.aily fiifitie-A, Smith {1969} conclude.d that "moAt 
ofi the. bottle.ne.ckA have, been e.liminate.d in the. Cc.nte.i-South ofi 

Biazi.1, laige.ly thiough public inve.Atme.nt in loadA and Atoiage. 
and piivate. e.xpanAion o& mai.ke.ting fiacilitie.A in ie.AponAe. to 
high piofiitA. ThiA haA been accompanie.d by a definite, downwaid 
tie.nd in maike.ting maiginA thiough whole.Aale. in much oft the. 
ie.gion". In addition. Smith fiound that -in the. mid-t>ix.tie.A maiginA 
thiough u)hole.Aale. fioi iice.,mayze. and bean-5 in Ae.ve.ial pioducing 
aie.aA in the. Ce.nte.i-South weie quite. Aimitai to thoAe. pie.vailing 
in the. Unite.d State.A.

Quite. like.ly the. Aame. pioble.mA cauAe.d by a pooily de.- 
ve.lope.d tianApoitation AyAte.m, aA de.te.cte.d by Smith in the. late. 
fioiti.e.A fioi the. olde.1 agiicultuial Atate.A ofi Biazil, may be. 
occuiiing today fioi the. ne.we.1 agiicultuial Atate.A in the. Ce.nte.i- 
-We.At, Noith and NoAthe.aAt ie.gionA . That Ae.e.mA the. caAe. alAo &oi 
Atoiage. in the. Atate.A ofi Mato GIOAAO and GoiaA (Ce.nte.i-We.At), 
Rondonia and Paia (Noith) aA we.ll aA in Maianhao (Noithe.aAt) . In 
a way, it could e.ve.n be conAide.ie.d noimal that in a countiy with 
the. te.iiitoiial dime.nAion ofi Biazil, public inve.Atme.nt in infiia- 
Atiuctuie. Ahould lag be.hind the. pe.ne.tiation o & pioductive. activ- 
itie.A. Pie.Ae.ntly, howe.ve.1, Aome. impoitant conAtiuction iA unde.1- 
way: two highwayA, Cuiaba (Mato GIOAAO) - Poito Ve.lho (Rondonia), 
Cuiaba - Santaie.m (Paia) , and one. lailway in the. Atate. ofi Maia- 

n^ao, with 900 kilome.te.i-A, to Aiive. the. e.x.poit o& mine.ialA fiiom 
P'LOje.ct CaiajaA, undoubtedly biinging a ne.w impulAe. to agiicul 

tuial activity in the. aie.a.

With io.Ape.ct to inAtitutional Auppoit fioi the. agiicul 
tuial Ae.ctoi, a fiaw comme.ntA can be. made.. The. fiiiAt one. will be. 
about the. oiganization c& Ae.ivice.A and the. fioimutation ofi agii 
cultuial policy at the. &e.de.i.al le.ve.1. Piobably Aome.what di^eAe.nt 

filom otke.1 countiie.A, e.g. r\ige.ntina, the. Eiazilian MiniAtiy ofi 
Aaii.cultuie. JA at the. Aame. le.ve.1 aA othe.1 one.A. yaiticulaiy thoAe.



-17-

Involved In economic declAlon-maklng (TrzaAury and Planning 

MlnlAtrleA] . However, a& paA.t experience. ha.A Indicated, -in 

ma.tte.it> whe.re agricultural policle.A Mz.Ha.te. cloAely to bfioa.de.fi 

e.conomlc policle.A, much dJ.Ac.uA A ion goeA on but, -in the. end, 
de.clAlonA are actually taken either at TreaAury on Planning, on. 

even by both toQe.the.fi. On 4ome occaAlonA , thlA pattern oft decl- 

Alon-maklng haA cauAed political "nolAeA" and Atrong reactions 

firom the. le.ade.fi*hip o& the. agricultural &e.ctofi.

In Apite. o& thot>e. pn.oble.mA , it i& quite, di.fi fiicult to 

imagine a di^e.fie.nt type, o & decision-making, particularly one. 

v)he.re. major policy de.ciAionA related to agriculture, would be 

taken by the. Ministry ofi Agriculture., viewed a-6 a political or 

ganization to re.preAf..nt and defend the produce.rA' inte.re.AtA. In 
our opinion. thiA iA AO not only because o £ the. e.x.iAte.nce oft a 

broader de.ve.lopme.nt Atrategy {^or the. country, but alAo becauAt 

ofi the diAtributlve implication, mainly when conAume.rA are. 

take.n into account, ofi policy declAlonA re.late.d to agriculture. 

In addition, the.re. are. alAo the Ahort-run ImpllcatlonA o<J Auch 

de.clAlonA fior monetary, credit, fiiAcal and othe.r macro -economic 

pollcleA. A jjew da-ta Mill llluAtrate. our point about distributive 

ImpllcatlonA ofi agricultural pollcleA. Vurlng 1974/75 the A hare 

ofi fiood In total family ex.pe.nAeA Mere aA fiollouiA: &or the. expen- 
dlture claAA be.low two minim urn -wage. A , 50.91 In the. Atate. oi 

Sao Paulo, 49.0% In Rio de Janeiro, 58.5% In the. South region 

and 63.01 In the. NortheaAt region; at the. other extreme, fior 

with total ex.pe.ndltureA above 30 minimum-wag eA , Auck

Ahare.A were: 6.1% In Sao Paulo, 6.5% In Rio de. Janeiro and 5.i>%
1 2 \ 

In the South region

The. concentration ofi power over economic declAlon- 

-maklng In the TreaAury and Planning mlnlAtrleA IA moAt cle.ar In 

credit, price Aupport and commercial pollcleA. formally, declAlonA 

related to theAe. areaA are taken by the National Monetary

(?) In december, 1984, the. minimum-wage In Brazil WOA Cr$ 166.560.

(2) In the NortheaAt, 16.9% &or the. expenditure claAA above Ae.ve.n mlnimum- 
-wageA .
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Council, a fionum with. n.e.pne.*(>.ntative.* fanom *e.ve..nal m4.ni*tni.e.* 

and the. pni.vate. *e.cton, but e.fafae.ct-ive.ly contnolle.d by the. min- 

i*te.tt* din.nc.tly i.nvolve.d with econom-cci. Some. o£ the, te.chni.cal 

wonk pnion to the. actual de.ci.* ion-making i.* done, by the. Mini.*tny 
ofa Agnicultum. It i* the. ccue, fiosi instance., ofa the. Companhia 
de. Fi.nanci.ame.nto da Pnoducao (CFP) in matte.*.* conne.cte.d with
de.fii.ni.ti.on ofi mx.nx.mum ptiice.* fion d-i^e-ne-nt cnop* ju&t be.^on.e. the.

i 2 ] 
be.Q-inni.nQ o& e.ve.n.y cnop ye.ai , a* we.il a* the. ne.qu.tne.me.nt* o&
won.ki.ng capital &on e.ach c.nop and type. o£ te.c.hno£ogy. Nowaday*, 
the. minimum pnic.e.6 *e.t be.^on.e. planting t<imi 'ane. inde.xe.d to the. 
monthly inflation nate. until the. beginning o& hanve.*t time., with 
the. obje.ctt\)<L o& ke.e.p<ing constant the.in n.o.at value.*.

At that mome.nt, howe.ve.n, the. mone.tany implication* oft 
thi* policy o& pti4.ce. *uppont become. ve.ny cle.an. Two ba*ic *.n*tnu- 
me.nt* e.xi*t to 4.mple.me.nt the. policy. Jhe.*e. ane. the. *o-called 
hcqu-i*ition* o& the. Fe.de.nal Gove.nnme.nt (AGF) and Loan* oft the. 
Fe.de.ial Gove.nnme.nt (EGF). The. &in*t one. n.e.pne.*e.nt* the. &anme.n*' 
night, e.*tabli*he.d by law, to *e.ll any quantity he. want* to the. 
he.de.tial gove.nnme.nt, ne.pne.*e.nte.d by the. Companh-ia de. F-inanc4.ame.n- 
to da Pnoducao (CFP) and the. Bank o & Bnazi.1, at the. indexed mini 
mum pnice.. In othe.n won.d*, the. fae.de.nal gove.nnme.nt cannot ne.fau.*e. 
to pucha*e. the. amount* be.ing o&fae.ne.d. In pnact4.ce., howe.ve.n, 
faanme.n* have, ofate.*. faace.d difi&icultte.* in making *uch a tnan*- 
acti.on be.cau*e. ofa a lack ofa fainanctal ne.*ounce.* at the. Bank o& 
Bnazi.1, ne.Aulti.ng fanom *hont-nun ne.*tnict4.on* in mone.tany 

policy.

The. *ame. di^i icultte.*, probably to a highe.n de.gne.e., 
have, been ^aced by faa.nme.n* whe.n tnyi.ng to make, an EGF tnan*action, 
Thi* i* a loan o fa 3 - 6 month*, allowing faanme.*.* to wait &on the. 

but mome.nt to *e.ll. Heie, kowe.ve.ti, the.ne. i* no le.gal obligation 

faon the. fie.de.nal gove.nnme.nt to actually expend the. cne.dit,a& pant 

o$ the. pnice. *uppont me.chani.*m. It* wid.l4.ngne.** ha* alway*

(1) Production Financing Company.
(2) The. cnop ye.an goeA finom Se.ptejnbeA 1 to hugu*t 3J
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de.pe.ndcd on the. ove.n.-att condition* o& monetary pot-icy ,pax.t4.c.u.- 

tan.y whan &ubt>idi.ze,d n.ate.t> pSLe,vaite.d. It -it> not impti.e.d by the.& 
comme.nti> that 4uc.Ii pn.obte.mh w-ith impime.nti.nQ AGF and EGF trans 
actions have. occulted e.ve.tLy yuan, in the. past. Howe.ve.SL, the.y have. 

o ccu.tA.ed o£te.tL enough to make. the. pride. support pot-icy an -instiu- 
me.nt o & tow cn.e.d-ib-itity fitLom the. ^arme-M ' point o& v-ie.w.

Because oft the. tow e.^e.c.t-ive.ne.^^ o& this poticy, Brazit 
hat, not been abte. to {^otim ba^eA. Atockb oft ^u.^tc.ie.nt Aize. to 

have, an in££ue.nce. on ptii.c.e. btabitization. In India, accotid^ng to 
Btiown (19S4), gtta-in t>tockt> have. typ-ic.atty tiange.d fatiom 77-15 
mitt-ion ton* bat had attie.ady tie.ac.he.d 21-24 mitt-<.on ton*, be-^otie. 
corn-ing down to 72-75 m-ittion ton* during the. 79 79 /SO drought. In 
Btiaz-it, on the. contnany , it tt> quite. unt-ike.ty that the. ave.tiage. 
can.tiy-ove.>t he.td by the. gove.tinme.nt o£ bat-ic dome.Atic. ctiopi, hat, 
been hiahe.ti than 5 pe.fice.nt o & the. te.ve.t he.td by India. With thit,
-it> m-ind, it 4/toa£d be no ^a.tiptiit,e. that whe.n c.on4ide.tL-ing 77 
and fa-ive. d-i{^^e.ne.nt ind-icatoti* o& &ain\e.ti& ' ptiice. inbtabitity 

the. pe.tiiod 1948/76, it wa.4 fauund that toge.the.tL with co^ee, the. 
othe.n. faive. cn.opt> with h-ightbt -inbtabitit-ie.* \ae.tie. dome.At-ic. (non-
-ttiade.d) (ca-44aua, e-dibte. bean, onJ-onb, potatoe.4 and tLice.) , white. 
the. tie.main-ing one.* we.tLe. exported o.n. had ptLic.e.t> admin-it>te.fie.d by 
the. gove.tLnme.nt (AugatLcane.)

W-ithin the. bttiuLC.tu.tLe. o& the. l{in-it>tn.y o & kQtL-icu.ltu.tie. 
the.tLe. atLe. t>e.ve.tLat &e.tLV-ice.{> in i>u.ppotLt o& ag ni cut tune. . Ubu 
the. -inbtitutionat organization o& &uch &e.tL\)ice,i> it, in the. 
o& i,tate,-owne.d companie.* , today a quite. ^tLe.que.nt an.tLa.nge.me.nt in 
othe.tL a-^ea/i o^ the. ^e.de.tLat gove.tLnme.nt, euen in -6ome ca^ei, at 
the. btate. -te.ve.t. In agtL<icuttun.e., th-ib faotLm OjJ organization wa4 
4.nt>tj.tute.d -in the. e.atLty Aix.t-ie.4 with a mi.nit>te.tL-iat n.e.^otLm. At 
that time, two bach companie.t> we^e ctLe.ate.d-. CI8RAZEM - 'BtLaz-itian 
WatLe.hou.Aing Company -, which wat, g-ive.n tLe.-f>pont>-ibitity fiotL in- 

ve.btme.nt in AtotLage. at, we.il a* to make. btotLage. capac-ity avaJJLabte. 
to faatLme.tLt> , and COBAL - Braz-it-ian Food Company - give.n A.e4pon- 

the. d-i&ttL-ibution o& t>tockt> at> we.tt at> t>pe.ciat

(7) FO/L deta,it!> and -ipecx-^.-cc ^.ei^ti,4ee Homem de. Me£o (7979).
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Qiam-i, £01 fiood di..i>tiibution mainly at uiban ce.nte.16 .

It i& woith noting tkat duling the. fiifatie.* , a* a le.-
o£ a. ie.poit -bubm-itte-d by Kle.i.n and Sakt, (in 1154} and othei 

ie.potiti> by tke. joint Biazil.   Unite.d State.*!, Economic and Tecnn-c-
ca-l Commit* ion, maike.ting inc^ic-icncy c.ontide.ie.d "one.
tke. chie.& hindiancu to de.ve.topme.nt ofa 8A.az-c.Lcan agiicu-ttuie." 

(Sm-itk, 7969). The. tie.comme.ndation.i> o& tke. la.tte.ti commit A ion 
inc£ude.d mole. in&x.abttiu.ctu.tLe. inve.4tme.nt in tfian^po station and 
Atosiage,, at, \ae,t<t at, mo tie. cizdit to ^a.n.me.fii> . A.6 a ^.e.4a£-t, -it Lt> 
po&Aible. to u.nde.Ji<i>tand the. citation o& CIBRAZEM and C08AL in tho, 
e.a.fity i.ix.tie.1, a& an e.^on.t o£ the. ^fiazi-tian gove.inme.nt to imple.- 
me.nt thot>e. tie.c.omme.ndation{> . Paiticulaiy in the. ca&e. o& Atoiago, 
haci.iitie.& , e.itke.1 thx.ou.gh the. diie.c.t action o £ CIBRAZEM on by
->>pe.cial ctie-d-it pioanam^ to -cnc/iecw e capacity -in tke. ptiivate. (01 
coope.tiative.} i>e.c.toh. by ^aime.^ , ttiadm on. ptioce.i>i>ofLi> ,the. action 
Oj$ the. aove.tin.me.nt t>e.e.m<i> to have, been n.e.a-i>onab-iy du.cce.^^^u.-t. Ac- 
tu.a.££y , d<u>pite. tome, quality de.ii.cie.ncie.->> , mott o<J the. Ce.nte.ti-
-Soath tie.qion i-i> we.l-1-e.qu.ippe.d in te.imi> ofa btotiaae. capacity. AA 
in tke. ca.4 e o& ttian&potitation, howe.ve.ti, e.itke.ti qu.at.ity oti quan 
tity p>iobJ^e.mi> e.xi<!>t in the. ne.we.ti a.Qtiicuttu.tial. <t>tate.& t>u.ck at, Ma- 
to Gtio&Ao , Go-ca-6 and Matianhao .

INCRA - National Institute. o& Colon-ization and Agtiatiian 

Re^oim - kat, been ne.t>pont>ibte., until tie.ce.ntly in the. Min-i&ttiy o£ 

hgSLi.cultu.ie., and nowadays at pant o & the. Minitttuj 0& katiaiian Re- 
hoim and Ve.ve.lopme.nt, fax. action tie.latdd to land di<!>ttii.bution and 

ou)ne.tit>hip . Cle.asL£y, Biazit did not have anything c-to-be. to an 
agiaiian ie.&otLm with INCRA, cn.e.atz.d in the. late. ^ix.tie.t, ,01 euen 
be^o^e it* ctie.ation. INCRA '4 wo-ik, unti.t the. second halfa ojj the.
-be.ve.ntie.-i>, wa& conc.e.nttiate.d in tke. de.ve.-lopme.nt o& a &e.w coloniz- 
ati.on pn.oje.cti> -in tke. to-ca.-tle.d " fitLontie.ti" btate.*, o& the. Ce.nte.i-
-We^xt and Hoith maiont. Fiom the. late, te.ve.nt-ie.-i, to the. pie.Ae.nt, 

INCRA inte.n£>i&ie.d itt i^oik mainly ie.late.d to ie.gula.iizing title.* 
0({ £and owne.uh.ip in con&l-ict aie.cn, involving 4ma.££ thaie.- 

cioppe.lt>, ie.ach.ing a total ofa 800 thousand new) title.* .Attempt* 

to i.ncie.a-i> e. land taxation to ^oice. laige. ou)ne.i-i> to e.ithe.1
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pfLO du.c.ing on se.t£ the. Land, have. not b/iought significant fie.-

Two othe.fi important ac.tivitie.4 ate. unde.*. the. d-c-tect 
coosLdination ofi the. Ministry oft A.gSLic.u.£tu.sie,, agsiicu.ttuitia.£. tie,- 
se.an.ch and e.x.te.ns.ion, the. fiisist ofi which witt be. covered in 

QfLe.at2.fL de.ta.it be.ginnJ.nQ in the. nex-t cAapte/u In 1973, 
cleaned two state.-owne.d c.ompanie.6 . to ne.piac.e. the. 
t><Lattc.k organization in the. faotiw o fa a. di.Jie.c.t pabiic. institution: 
EM8RAPA - ftsiazi&ian Company o£ kgsLic.uttu.SLal R&Ae.afLc.h -, and 
EMBRATER - BnaziLian Company ofa Te.chnic.at MAiAtanc.e. and RU/LO£ Ezte.n{>ion- , 

with. siUpanAibil-itg, sie.bpe.c.tive.ty , jJoA. A-e^ea/LcK and nxtinAion 
ac.tivitie.A . The. o.x£<LnAion 4 e/ivuce in ftstazit waA ^ifi^t deu e.top<id 
in. the. MiniAthy ofi hgSLic.u.ttu./ie. unde.*. the. name ofi Se.sivi$o Fe.de.- 
x.at de. fome.nto ( FedeA.a£. Ex.te.n*ion Be.n.\iide.} and tate.*. on a& S^- 
viq.o de. PsLOmo^ao hQtLOpe.c.uasLi.a [Ru.SLat Promotion Se.tLvi.ce.) (Sc.hu.h 

and A^ve* , 1971). ?ne.\>iou.i>ly in 1945, ACAR - Ctiidit and Ru^ial
Association -, wa& c.fLe.ate.d in the. Atate. o& ttina& Gt- 

stasLtinQ a nationat *yAte.M which in 1956 was named ABCAR-
unat Cne,dit and Te.chnicat hsAistance. hs& ociation.hCk' 

had -en it* be.QinninQ fiinanciat t>u.ppo>it ^SLOW the. hme.SLic.an lnte.fL- 
nationat kt>soc.iation (AIA) and the. go\>e.SLnme.nt o^ the. state, ofa 
Mina* Ge.SLais . Fsiom the. (Laity siitie.s , ABCAR tLe.ce.ive.d financial 
support fisLOm the. fie.de.SLai Qove.SLnme.nt.

The. popu.tatLi.ty, in the. fi 
mode.£" o£ agtiicaJLtutLaJL de.ve.JLopme.nt 
the. ^oM\u.Jtation ofi the. stfLate.gy ofi 
BtLaz<i£, a& is imptie.d by the. above,
addition, the. de.taite.d wonk ofi Schuh and Atve.4 (J977) showzd 
that at the. same. time. the. activities x.e.£ate.d to agronomic >ie.- 
se.asich at the. fie.de.ial £eue£ wo.no, de.c.iting , be.ginning in the. 
e.a>ity fiifitie.s, support fion. e.x.te.nsi.on at that ie.vc.-i was in- 
c,H.e.aAina, which was tsianstate.d into QfLe.ate.n. fiina.nc.iat outlays 

i.t. It is not imptie.d he.SLe. that pmbJLic <Lx.pe.nditu.sie. on ex-

the.

s e.e.ms to have. -cnj$£aenced 
support in 

sie.vie.u) . In

ID Bsiazit has a tand tie.fionn\ Im, calte.d Estatuto da TeMAa (Land Statute.) 
Ai.nc.e. 1964. See dvtaitb in Smith (1969}.



-22-

te.n6ion w>cu u.nne.ce.66 an.y at that ti.me. -in te.h.m6

new; knowte-dge. to han.me.tib put. 4i. However, -in the. c.a6e.

de.ci*ion to e.mphai>ize. e.x.te.n6ion i.6 made, on the. ian.o ng a46umption
that 4uefo te.ch ni cat knouiiadge. aJL<'ie.adij e.x.ibt6 whan, in &act, i.t
do e.6 n't, at te.a6t ^oti the. ma jo titty o& ^atmnn.^ in thuin.

ec.0£og'tc.a£ cond-ition* , the. ^QtLaL lato. o^ tie.tu.tin on that
me.nt may be. qu-ite. tow.

1.2.3.

Wfien deic^-cb^ng the. ^ec/tan-c^w o^ pti-idinQ in Eiazitian 
it -it* u.6 e^ul to make. the. dJ.&tinc.t-ion be.tWfL2.vi dome.* - 

(non-tiade.d] and e.Kpotite.d c.tLOp&, a.t> ioe.il. a<s that be.twe.e.n 
thote. whoAe. pt-tce.6 ate. adm-ini{>te.sie.d by the. £e.de.n.a& Qove.SLnme.nt 
and the. othe-ti* . Be^oie go^ng into the. motie. c.OYitnove.n.(>iat d.u- 
ti.nc.tion   dome.Atic. veA.4U6 expo/t^ecf csiopt, - it should be. men- 
ti.one.d that whe.at, 6u.gatLC.ane. and milk atie. tho. mo&t important 
agsiicu.ltu.iat pA.odac.t6 with admin-iAte.tLe.d ptiice.4 . Whe.at ha.1 oe.e.n 
impotite.d by Btiazii faoti qutte. t>ome, timo. and i.n the. tat>t ^ew ye.asiA 

the. bhatie. ofa i.mpcnt& in totat con&umptiovi ha& been atioand 0.60-0.70. In 
addition, 4-c.nce. 1972, tke.tie.ha6 been a potictj oft bubdizing cotiitune/Li and, even 
ba^o.ie that, the.suL wa/i a policy ofa protection fioi domestic ptioducejvi (faiight, 

7977). Hie. be.ginninQ o& the. wke.at &ub&i.dij to conMunate wai mow. t-." p at<id to 

anti-infitation potic.i.e.4 in 7972 than to any nutritional on. 
di.6ttiibuti.ve. o b j e.c.ti.ve..!, .

Howe.ve.tL the. t>u.b6idy wa6 ke.pt ^n.om 7972 antit 1984 and 
onty afatdti BtLazJ.i't> aQtite.me.nt wi.th the. lnte.sinat<ionai Mone.tan.y 
fund do-ity in I9S3, wa6 an e-^otit hat> be.enma.de ^ott itt> e.timin~ 

at<ion. In 19S4 the. 6ub*idy had a total, cobt in the. tiange. of, 
US$ 400-500 mi.£lion6 . htthough bringing be.ne.iitt, to an i.mptie.t>- 
4-cue nu.mb2.tL o£ £ou)-<income. aAfaan faamiti.e.6 it ha& , at the. 
t-ime., u.nne.ce.^6atiity ^avotie.d midd&e. and high- income. one.A,at> 
a6 btLing-ing le.66 be.ne.&it& to huia-i ^ami-JHu and to the. Notitke.a6t, 

the. poosie.6t tie.gi.on o& the. country {Home.m de. We.'o, 79^4, p. 04) . 
In kib n.<L\)Lm o & con6u.me.ti fiood 6 ubt>idj,e.6 , Pin6tsiiip-knde.tit>e.n
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mention* that "a sh^i^t o& existing explicit subsidies on wheat 
to rice Mould lower incomes to the. rich, increase incomes o& the. 

middle-income group slightly and lower slightly to the. pooti" 
(Pinstrup-Anderse.n and Alderman, 1984). Although not being an 
ideal change, on distributive. Qn.ou.ndt>, it also shows that the. 
wheat subsidy ha* it* problems.

In 6pita o£ the. fiact that wheat production in Brazil, 
has been protected.   an import-substitation policy   since the.

at variable. leve-ls over time. (Knight, 1971), import* 
tLe.psie.se.nt a large, part o& total consumption. Nowadays 

price.s are. ^ix.e.d be.^ore. planting, although adjuste.d monthly by 
the. de,va£uation o& the ctLu.ze.itio vis-a-vis the. doltar, and the. 
gove.finme.nt buy* the. entire, chop. Production has grown at nate.* 
in the, range. o£ 6.0-7.0 pe.rco.nt, mostty due. to the growth in 
c.u.£tivate.d acreage. i.n the. states o& Rio Giande do Sul, Parana 
and more re.c.e.nt£y Mato Gtio&ko do Sul. Vie.ld growth has been 
minimum {ex.ce.pt in the six.tie.s) and production co&ts have been 
high. For instance., Knight (1971) mentions the &o££ou)ing reasons 
{,or such a poor yittd/cost performance: low quality o^ land,high 
co&t o& industrial inputs, varieties that ^all down under high 
nitrogen doses, di^icult climati.c conditions and insu^i,cie.nt 
technical, and Acie.nti&icat support, yields in ftn.az.il are rela 
tively low and have, not experienced much growth over time, from 
the early faifaties to the. late, seventies three ye.ar yield ave.rages 
in Brazil, were in the range oft 507-956 kg/ha, with the same aver 
age range in the states ofa Rio Grande. do Sul being 432-926 kg/ha, 
in Parana, 758-1,058 kg/ha and in Ma-to Grosso, 407-1,376 kg/ha. 
Such large yie-ld ranges are good evidence ^or what Knight (1971) 
cabled "di^icult climatic conditions" fior wheat production in 
the country. When examining the pattern ofa yield instability over 
the period 1967/76, voe faou.nd that among 10 crops, co^ee and wheat 
had the highest values (,or the di.^{,e.rent indicator* used (Homem 
de Melo, 79S2). As a matter o& &act, Knight considers such cli 
mactic instability the most di^icult factor &or science to 
so&ve, at least under the conditions o£ Rio Grande do Sul.. Late 
frosts, excess rains in certain critical, periods and warm spring
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6a.votii.ng the. incidence. o£ di*ea*e.*, are the factor* that could 
not be. altered with the. technology available in the. tally 
seventies . In 4eem-6 -that /such difficulties have. acted to shifit 

parto^ the. Brazilian wheat production, to the. ce.ntx.al part o& the. 

country, mostly in irrigated systems.

The. system prevailing in the. case o<$ 6u.gax.cane. produc 
tion it, also one. o£ administe.red prices, which are &ix.ed three 
time.f> a year ( Fe.bnuasiy, June, and Qctobe.fi] by the. IAA - Sugar and 
Alcohol Institute. - ofi the. Ministry o£ Industry .and Commence. 
However, jut>t a4 wa4 the. cat>e. whe.n di&cu.t>&ing the. political power 
o£ the. MiniAtiy ofi Agriculture., in deciding about Augar and al 
cohol price.* the. ^inal de.ci&ion be.longA to the. Planning Ministry. 
Thii, ha& be.e.n much more. 40 bince. Brazil imple.me.nte.d the. alcohol 

production program to t>ubt>titute. &or gasoline.. With that, alcohol 
price, became a. compone.nt oft the. country'* price, policy ^or oil 
products, While, re.a.1 u)he.at price. re.main* constant ove.r the. ye.a.r 
became o& inde.xation to a dollar value., bugarcane., *ugar and 
alcohol price.* lo*e. in re.al te.rm* during the. month* the.y are. 

£ix.e.d in nominal te.rm* .

hnothe.r important di&&e.re.nce. i* that *ugar i* a tradi 
tional e.x.port crop, and all e.x.port* are. made, by the. gove.rnme.nt 
through IAA . Mthough the. *hare. o & *ugar production &or the.

~1

dome.*ti.c market goe.* through private, companie.* , it i* at the. 
£ixe.d price.* *>e.t by the. gove.rnme.nt. It i* important to e.mpha*ize. 
that thi* i* not a protection *che.me. (except in the. Morthe.a*t] , 
a* in whe.at production, but rathe.r a price, stabilization one.. 
Whe.n, £or instance., during dome. ye.ar* in the. *e.ve.ntie.* , interna 
tional *ugar price.* re.ache.d US$ 1,000 pe.r ton, dome.*tic price.* 

to all age.nt* involved, were muck lower, than that. On the other 
hand, a* nowaday*, whe.n ^international *ugar price* are. about 
US$ 100 pel ton, domestic price* are much highe.r. It *eem* that, 
a* a re*ult o£ *uch internal policy, farmer*' price.* have, been 
more, stable than international *ugar price*: &or the. period 1967/ 
/76, the average. perce.ntage. deviation (farom the. trend line] o^

1} for a hi*tori.cat analy*it> o£ the *ugar industry in EraziZ, *ee Szmrec*anyi, 
T. (7979).
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price.s in Erazit was 9.7 •; e.A.c.e.nt as against 23.0 petceni -tn-tei- 
nationatty (Homem rfe Me£o, J9SJ). The -iame was. ^ae (JoA. uohnat: 

B.O pe.rce.nt dome.stica.tty as against 14.3 pe.tic.tnt inte.rnatio natty 

faor. the. average de.viation.

The.re. is a. Qn.ov34.nQ WLc.OQn4.t4.on in Brazit that sugar- 
cane, has be.ne.faite.d farom te.c.hnotogicat 4.nno\)at4.on& OV<L>I t-imo. 
(PcLAtoJie. <Lt at, 1976,and Homem 'de Me£o, 1983). JkHb t>tan.t<id 4.n 
tkn ta&t c.tntu.tiy with tke. 4.mpofitation o & \)ati4.e.t4.<i& fiiom French 
Guyana and Java, a* we.tt a4 with the. a4 e oft a. native. \}a.n.4.<Lty 
"Ci4.Atat4.na" . HouKLve.*., the. ie.t>(LatLch wo/tfe wtu 4.nte.nt>-i^4.e.d a&te.i 

1930 4.n Carnpob ' e.ipe.n.4.me.vita.t station (R-to de. 3an<L-in.o} and at 
Camp4\nat> ' AgA.oiaomx.c Institute, (Sao ?au.to} . The. 3avane.t>e. vafi4.e.t42.& 
(ae.tie. 4.mpiove.d and otk<Lti& we-te de.ve.tope.d (CB - CampoA /Biaz4.t) .The. 
tLe.Ae.aick te.amt> W<DI<L Amatt bat htgkty capabte.. In 1971, att tie.- 
MOLtic-k wotfe at the. ^<Lde.n.at te,ve.t wa4 c.e.nte.iLe.d at PLAWALSUCAR - 
Nat4.onat PiLogtiam o& Su.gatLc.ane, B/teed^ng - an organization within 
the. Mini&ttiy oft Indm&ttLij and Comma-tee. Thit> tLe.&e.atic.h institution 

tie.c.e,ive.d quite, tatige. additionat &u.ppotit fitLom the. fae.de.tiat gov- 
e.tLnme.nt and it> today ac.knowte,ae.d at> ve.tiy u)e.tt-de.v(Ltope.d and 
tompe.te.nt. In addition, thi* it> one. ofa the. fae.w a>i<La.t> whe.tin the. 
ptiivate. Azctoti i& e.^e.ctive.ty engaged in /ie4 eaicfo, through the. 
Te.c.nnotogic.at Ce.nte.tL ofa COPERSUCAR in Vitiac.ic.aba, Sao Pauto. 
C0PERSUCAR it, in a ve.tiy atypicat manner, a c.oope.tLati\je. o fa pri 
vate. c.ompa.nie.t> in the. &ugax. industry, invotve.d in agtiiauttutiat 
production at, watt a* in induttriat ttiankfaotimation.

Howe.ve.SL, the. te-cknotogicat ptLogtLe.&A brought about by 
tuck tong tttim e.mphai>it> on Augarcane. tie.*e.atich hat, been highty 
conce.nttLate.d in the. Southern tie.gion ofa Btazit and patiticutary in 

the. Atate. oft Sao Pauto. The. average annuat rate, ofa growth ofa 
tugarcane. yie.td& in Sao Pauto be-tween 1931 /SO wa4 1 .9II, faottowe.d 
by Parana with 1.64%, Pe.rnambuco, with 1.04%, and ParaZba, with 
0.24%, the.t>e. tat>t two &tate.& in the. Northe.at>t. Att the. remaining 

producing &tate.i> had no significant change.* in yie.td& or had 
de.ctining rate.6 . At the. same. time, this unbalanced A.eg-tona£ pat 
tern ofa te.chnotogicat innovations was taking ptace. in the. sugar-
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cane sector -in Brazil, there was a substantial shifat -in the ge 

ographical location ofa this agricultural ac.tiv4.ty. The most 
dramatic, one. was iepte.6 ented by the. state ofa Sao Paulo : farom an 
a-tea share ofa S.94% during 1931/33, tki& state passed to 21.31% 
du.l4.nQ 1952/54, to 31.041 du.x.4.nQ 1970/72 and to 36.28% du.tL4.ng 
1979/&0 (Homem de. Me£o, J9S3). Sitr.u.£tane.ou.4iy tke.sie. u)a& a 
dac.-t4.ne. o£ tke. Notith<Lat>t' 4 thaie. -in tke. to tat & u.g arcane

With fie.&pe.c.t to tke. distinction be.tvoe.e.n domn&tic. (non- 
-tfiadQ.d) and exposed c^op4, te.t a* ttait by raying it hai> no- 
tking to do with fiood ve.n.&u.t> non-^ood. A& a mattan. ofi &ac.t, mott 
dome.<t>tic. c.n.opt> in Brazil, atie. important &ood& faon -tow-income. &am- 
iiie.4 , bu.t on the.ofi.e.tica-t Qtiou.nd& we. cou.£d ve.tiy we.ii kave. a 
situation wke.tie. a non-fiood cn.op wai inciu.de.d in tke. cattaony o& 
dome.Atic goods. In. 4e2.m4 to us quite, cte.au now tkat E^azilian 
aQUicuttuie. has been ^on. quite, some. time, composed o£ two 
subs e.ctofis, one. be.ing the. e.x.potit subse.ctofL and the. othe.fi the. 

domestic one. in the. se.nse. o& be.ing ^ofLme.d by nun-tn.ade.d goods . 
This distinction is not base.d, as just said, on consumption pat- 
te.tins but on the. nature. o& e.ach matike.t, be.ing e.ithe.fi ope.n oh. 
closed to inte-tinationaL transactions.

In an open agfiicuf.tun.at economy, ptiice.s n.e.ce.ive.d by 
faah.me.fLS c-tose-ty faottow cnange-6 in intdnationat prices and in 
tke. exchange rate., with the. pn.ope.fL adjustments faon. mattkating 
costs. Ge.ne.fLaity, we. might think in te.fLms o & the. e.xpon.t suppiy 
and demand functions. On tke. othe.n. hand, in a ctose.d economy the. 
tLe.ie.vant faacton.s faofL price. de.te.fLmination are. tke. inte.n.nai. supply 

and demand functions. This last case, is usually a conse.que.nce. o& 
the. comme.fLcial policy adopted, through instruments suck as 
tari^s, import licensing and, in tke extreme, import prohib 

itions, as well as unfavorable internal cost conditions vi&-a~ 
vis international ones. -Under the assumption ofa a "small country"' 

case in international trade, there would be an influence farom

(!) Tliis part -06 based on Homem de Melo (J9S3). We o-ie leaving aside faor 
reason ofa simplicity tke case o{, crops with administered prices as above 
described.
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JLn Btiaz4.l4.an aan.-Lc.ul- 
2 )

pn.ice& and ratet> oft profitability o£ exported crop& to price* ofi 
domestic [non-traded] cropb, but not the. rev en, e . A* a n.e&ult,we 

may have, a situation when.e. internal price* 0|$ domestic crop* 

&tay above, the. corr.e*pondent external one* (FOB on. GIF), due to
-tuad equate. co*t and *upply behavior and existence oft import 
r.e*triction* . An -Lnte.fime.d4.ate. ca*e i* al*o po44-cb£e, that i*,

-Lnte.n.nai. pn.ic.e.t> oft dome-bt-Lo. cA.op<s t>tay above, the. e.x.pon.t pn.ic.e. 
but be.iow the. <Lmpon.t one. . In addition, <Lt. may be. the. ca-6 e. 

that a c.n.op c.tat>i,4.^4.2.d a* dome^-t-cc can be pote.nt4.aiiy e.xponta.bie. 
Mke.n the.n.e. e.x.-Lt>tA a we.ll- de.ve.iope.d 4.nt-e.n.nat-Lonai maike.t. on. a 
de.ve.iop4.ng one., although 4.n the. ^hon.t-nun 4-nte.n.naJl co-6-t cond-L- 
t-Loni, may pie.ve.nt 4.t fan.om be.LnQ <Lnte.n.nationaiiij c.ompe.t4\t-Lve..

The. t>u.bt>e.cton. oX e.x.pon.te.d
tun.e. ka,& -Lnc.iude.d, ovtn t4.me., 4oybe.anA, on.ange.4 , Augan. , to- 

bac.o.0 , cocoa, co^ee, peanu^i , cotton, ca&ton 6ean4 and a &e.u} 
othe.fii, o & ie.f>^e.n. importance, fion. the. counttiy't faon.e.4.Qn excliange 
n.e.v e.nu.0, . Mo^e Jie.ce.ntly, be-e.^ and poultry have, become o^ borne. 
ne.i(L\}ance, with high e.xpon.t gnowth /ta-tei. On the. ot.he.n hand, the. 
domestic i> ub - & e.cto n. hai, included, with borne, va^iationb ove.fi 
time., n.i.ce., edible. be.aiu, ca&Aava, ma-cze, potatoes, milk, and 

onioni,, moi>t o fa which ane. important ^ood-6 faon. low-income, faam- 
ii.-Le.ii. A4 we i>aid above., maize., lice, and coi&ava can be. con- 
&ide.n.e.d at> potential e.x.pon.table.t> bince. the.n.e. e.Kii>t e.ithe.n. we.ll-

-deve.ioped inten.nati.onai mankett* , a& ane the cai> e<s with maize 
and nice, on. a developing one, in the ca&e o {, cab&av a, mainly a-i 
^eed in the European Economic. Community. Howeue^i, in vanying 
dean.ee& oven, time, internal co&t cond-itionb have prevented a 
faavonable competitive position internationally and, a4 a. result, 
buch cn.opt> have not been ex.pon.ted ne.gulan.ly on a significant 
ba-i>it> a4 compared to domestic pn.o duct-ion. Among the domestic 
cn.opt> ju^t mentioned, maize wa* the only one t>hou}<ing borne 
export*, although quite inA.cguianlij , between 1967/79: Vuri\ng thet><

(?) See the diAcu£t>ion about import and expont points in Hin^hm (79751 .
(2) A quatL&ication ib made faon. thii> product, -5-tnce 06 dtica6^ed above, inter 

nal pni,cet> are administered by the government.
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ye.a.r*, in jjou/t, e.x.port* we.re. le.AA than ],2 pe.tLC.int ofa 
total production, in two, the.y we.re. 3.4 and 5.7 pe.tLc.e.nt, and in 

4 even, between 6.8 and 10. 3 pe.rce.nt o& dome.*tic production. Since, 
7979, maize. ha* been importe.d rathe.r than export-fed .

When computing the. ratio o & dome.*tic (producer* 1 ) to 
average international e.*port (FAO) price* (in cruzeiroA ( &or the. 
period 1948/77, the following picture. emerge* (Homem de Melo , 
7983). firAt, the. domeAtic crop* rice., edible bean*, potatoe.6 
and onion*, had price, ratio* above, one., in many Lje.an.& above, two 
and, occasionally, above, th-t.ee. Second, Augarcane., co^ee and 
cotton, thre.e. o^ our exported crop* , had a re.gular pat.to.rn &or 

the. price, ratio and alway* with value.* be.low one.. Soybe.an*, on 
the. othe.r hand, had mott value.* above one during the. tiifatie.* but, 
con*i4te.ntly , be£ou> one during the. Aix.tie.4 and Ae.ve.ntie.*. Ju*.t 
about the. Aame. pa.tte.rn ma* obAe.rve.d &or maize, and pe.anut* . Third, 
with re.*pe.ct to wne.at, an importe.d product but having an import

*ub*titution policy, the. price, ratio* wete alway* above, one. and 
in many ye.ar* above, two. for Aome. ofi the. product* ,inc£ude.d in 
the. analy*iA , a downward tre.nd seemed to e.x.i*t, mainly in the. 
ca*e.* Oj$ wneat, peanuts, maize., potatoe.* and *oybe.anA.

A.6 a re.Ault o£ *uch analyAi* , 'the conclu*ion, uAually 
pre.*e.nte.d in the. e.conomi.c* tite.ra.ture. (Pe.te.r*on, 1979; Mve.A and 
Pa* tore., 197&), o£ an implicit taxation o & agriculture, cannot be 
accepted aA a ge.ne.ral one.. Cle,arly , Aome. nutritionally aA we.ll 
a* budge.tarily important fioodA , Auch a* rice, and edible. be.anA t 
had dome.Atic price,* in Brazil con*ide.rably above, the. inte.rnatio- 
nal le.ve.1 ove.r a long time. pe.riod. for in*tance., hlve.A and Te.i- 
x.e.ira (197 8], working with Sao Paulo'* family - badge-t *urve.y o& 
1971, have. Ahown that ri.ce. and e.dible. be.an* we.re. re.*pon*ible. &or 

351 Of) the. calorie.* and 39% o ^ the. prote.in* conAumed by low-
-income. fiamilie.* (up to one. minimum-wage. "pe.r capita"}. In te.rm* 

0($ (Jood budget *kare.* , rice, and bean4 had in 1974/75 the. follow 
ing importance.: in the. Atate. o& Sao Paulo, 27.91 £or fcamilie,*

(I) Tke. excep-tton WOA a *pe.cial de.at with the. Soviet Union involving an
export o£ 4QO thouAand ton* in 19S3, but immediately &ollou)e.d by imports.
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with total expenditures below two minimum -wage.*; in the. Atate oft 

Rio de Janeiro, 21.8% below one. minim urn -wage.; in the. South re- 

gion, 26.6% below one. minimum -wage.; in the. Nox.the.aAt region, 

27.7! below one. minimum -wage. (32.8% when including caAAava filouti) 
(Homem de. Melo , 79S3) .

It should not be. implied, however, that, i.oith the. evi 
dence juAt preA ented we. are arguing that agriculture. waA not 
taxed over time, in 'the. process o& Brazil'A development Atx.ate.gy. 
A^ter all, a price, ratio below one. doe.* not imply absence, ofi 

taxation, although it does indicate., respecting marketing costs, 
compe.titive.ne.AA in the. international market. What seems to be. 
the. pr.oble.rn with the. argument o& Ae.ve.ral author* in the. e.conomicA 
lite.ratu.re. iA that e.xplicity or implicity the.y aAAume. that all 

agriculture. waA an e.xporting Ae.ctor f failing to 4ee it aA a 
Ae.gme.nte.d one., that iA , &orme.d by both dome.Atic and exporting

. A re.ce.nt and compsie.he.nAive. re.vie.w by the. food and
Agriculture Organization ( FA0 , I9S3), baAically with the &ame 

methodology employed in our analyAi* , AhowA that &or Aome 
cropA in certain countries during the AeventieA the situation 
waA Aimilar to that o& Brazil, in the AenAe o & having price 
ratio A ( do meA tic /international] above one. A ^ew exampleA will 
Au^ice: maize, in Colombia, Egypt, Ghana, Morro cco , PhilippineA 
and Venezuela; potatoeA , in Venezuela; rice, in Sri Lanka, Co 
lombia, Republic o h Korea, Nigeria, PhilippineA and Venezuela; 
Aorghum, in Venezuela; wheat, in Algeria, EangladeAh, Brazil,
Egypt, Morrocco, Peru, Sudan and Turkey. Variation* o£ the price

1 2 \ 
ratioA over the year*, aA expected, were alAo observed .

1(5 we accept thiA evidence, that iA , a part o& the
i 3 ) 

Brazilian aA well aA the world agriculture iA "Aemi-open"

(7) The major noticeable di^erence iA that in FAO'A Atudy producerA 1 price* 
are compared with border priceA (GIF and FOB).

(2) The reAultA for rice in Brazil are quite di^erent in our Atudy and PAO'A. 
Our price ratioA were t>o high that we do not think taking GIF priceA rather 
than average export price would explain the discrepancy.

(3) The term "Aemi-open" it> al&o uAed by Myint in a manner, quite AirnHar to 
OUTA, although in a di^erent context.See Myint (7975).
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to international trade and not entirely open on, usually assumed, 

it becomes relevant to analyse, how the. process o& tuck no logical 
innovations can a^ect ntsource use among the. subsectors domes 

tic and -traded. let us Start by assuming a strong bias flavoring 
technological innovations in the. traded (exported, mainly] sub- 
sector. Such innovations Mould provide, the. necessary conditions 
f^or altering the. output mix. through changing farmers ' expected 
fi2.tu.fins firom available, options. first, we. will see the. ax.gume.nt 

in ge.ne.ial. A likely outcome, is one. in which resources are 
trans^ered firom one. set oft activities to another favored by 
technological change, as such new technological options become 
disused and available. I & the total cultivated acreage could 
increase, incorporating new lands, the expansion may be predomi 
nantly oriented towards those crops favored by innovations.

Relevant factors influencing such an outcome are the 
type o^ technological innovation, market conditions and possi 
bility o& factor substitution. Here we want to discuss the 
ejects o& land-saving innovations, the so-called bio chemicals . 
These innovations arise through the work o& selection and va- 
rietal improvement, including a greater response to fertilizer 
application. In addition, they result in larger yields, cause 
practically no change in the fainal product and reduce production 
costs (Kuznets, 1972) .

With respect to market conditions, reference is here 

made to price elasticity of, demand, as particularly important 
f^or a greater generality o^ the result, that is, technological 
innovations a^ecting crop mix in flavor o& the benefited pro 

ducts. The higher the price elasticity o^ demand, the more like 
ly is the occurrence o & such a result. This conclusion can be 
obtained &rom Castro (7974), who developed a model f,or analysing 
distributive questions, with a two-stage production function and 
ftOur factors: land and land-saving capital (bio chemicals) on the 
one hand, and labor and labor-saving capital (machinery) on the

(/) Par a discussion ofa types o^ innovation, see Hayami, V. and V.ltl. Ruttan 
(7971).
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other, with a. high degree OjJ AabAt4.tu.t4.on -in each Atage. bat with 

low Au.bAtltut4.on be.twee.n the. two Atage.A. Working with conAtant 

priceA &on all &our ^actorA , CaAtro Ahowe.d that the. demand fior 
land would increaAe. i& Syia + S.6 > 6j, whesie. JS correApondA to 
factor Ahare.A o^ the aggregate. fiactorA (land pluA bio chemicalA; 
labor ptu.A mach4.ne.SLy}, n_ to the. pfi4.ce.-2.ta.At4.city oft demand, 6 to 
the <Lta.At4.C4.ty o& Au.bAt4.tu.t4.on betu)e.e,n the. two Aab^anct-ionA and 
6j to the Aame. pa.tLame.te.fi -in the. land Aubfiunctioyi (tand and b-io 
che.m4.calA ) ' J ' .

Wow, i& we. intft.odu.ce the caAe o& a "Ae.mi-open" economy
- tfiade.d and dome.At4.c goodA   the p4.ctu.fie. de.Acfu.be.d 

ct<Laie.fi . Some, ofa the fLe.ce.nt l4.tefLatu.sie ne.hte.ctA an 
fie.coQn4.t4.on o£ the. poAA4.b4.l4.ty o& Auch c-i/LcunA tanceA . Foti -in- 
Atance., kbbott (1979} me.nti.onA the. caAc 4.n which Ae.t^-Au.^4.c4.e.ncy 

4.A a nationat pot-icy a-im and the gove.SLnme.nt attowA conAu.mpti.on 
to incn.e.aAe. on. to de.cti.ne. w-ith the level o& domeAt-ic pSLoductton. 
In addition, CaAtfio and Schuh (1977} -indicate that the ckoi.ce. o& 
pSLoductA iA 4.mpofLtant £OSL the de.tefLm-inat4.on ofi be.ne&ic<iafLieA fisiom 

aafLicu.ttu.fLat SLe.Ae.an.ch, be.cau.AC o& the. di^en.ent demand pn.i.ce.-
-eiaA ticitieA , according to the. man.ke.t be-ing open. on. cto&ed to
-inte.finati.onat tn.anAacti.onA.

With Au.cn a Actuation in m-ind, we. can analyze. the
-implicati-onA ^on. the. production and conAu.mpt-ion Aide.A o & the. 
economy n.eAult4.ng &n.om a pn.oce.AA o^ te.chno logical change biaAed,
-in a ce.n.tain time. pen.iod, towan.dA one. on. mon.e o& the ex.pon.ted 
cn.opA. 1 ^ we conAi.de.fi the caAe o£ land-Aav-ing bioche.micatA , the 
individual marginal coAt cun.\>eA and the man.ket A apply cun.ve 
would Ahi&t to the. n.4.ght. Wi.tk a pen.&e.ctiy e.laAti\c e.x.pon.t demand, 
the cultivate.d acn.e.age o& the cn.op -in quzAii.cn would incneaAe., 
with all theAe. e&ficctA occun.ning with a conAtant pnoduct pn.ice.. 
ThiA n.e.pneAentA the Apecifiic caAe whesie all dinect bene.£itA &n.om 

technological change, o.ne appropriated by domcAtic pnoducen.A 
(Schuh, 1976}, including incn.eaA<LA in tand pn.ice.A , mainly con- 

the location-Apccifiic nature o& re.Aearch reAultA.

(J) See, atAo, Ve. Janvry, A. (1977}.



-32-

Wften totat acreage -is fti.x.ed, the change. -in the. ex 
pected rate oft return ftor tke. exposed clop [on cropsl benefti.ted 
by innovations, woutd tead to the. attraction* oft resources pre- 
v-iousty emptoyed -in the. domestic subsector (poss-ibty, atso,ftrom 
ex.portabtes not beneft-ited) and, consequentty, the. retative 
pr-ices o^ domes t-ic crops woutd -increase. Th-is woutd continue, 
untit a ne.it) ewui.ti.bri.um retative price i,t> attai.ne.d, atrtayA at- 
<!>umi,ng no change, -in tke. fiactoiA which brought the. dome.<!>ti.c 4ub- 
i>e.ctofi i.nto e.x.i,<*>te.nce.. In otke.fi won.dt>, the. compo&i.tion o fa out 
put woutd be a^e.cte.d -in fiavox. o£ the. e.y.po>itabte.t> be.ne.&i.te.d by 
te.chnotogi.cat change., A second poAAib.iti.ty, atie,ady me.nti.one.d,i.& 
wke.n totat cutt-ivate.d ac>ie.age. can inc-te-aAe.. In Auch a case., the. 
pn.oce.i>t> OjJ acreage growth woutd te.nd to be di.ne.cte.d towandb tke. 
ijauo^ed clop*, i.n addition to the. e^ec-t in tie.gionA atie.ady 
unde-t. cutti.vati.on. In tho&e. ca^e-i whe.ie. the. -innovations are. 
&pe.ci.^ic to a ce.fitai.n agri. cut tuna t fiLgi.on o& the. country, the. 
un^avore.d re.gi.ons coutd show an i.ncre.ase. in the. product-ion oft 
domestic crops (because o£ hi.ghe.r re.tati.ve. price.s) - by assump- 
t-ion, crops not be.ne.£ite.d by te.chnotogi.cat -innovations  ,partty 
compensating the. production fiatt in the. ^orme.r re.gi.on. The. im 
portant point to e.mphasize. is that, as a re.sutt o& such a pat- 
te.rn oft -innovation, pr-ice.s oft domestic crops i.nte.rnatty may stay 
above, the. inte.rnati.onat one.s or the. di.ftfte.re.nce. may e.ve.n be.
-increased.

furthermore, ift the so-catted domestic crops -inctude
-important ftoods, -in terms oft budget shares oft tow-income ftam- 
it-ies, as shown to be the case ftor Brazit, the increase -in reta- 
t-ive pr-ices, ftottow-ing the contemptated change in growth rates, 
woutd be tike a tax. with regress-ive -inci.den.ce. A* a resutt, the 
unbalanced nature oft the process oft technotog-icat change among 
crops w-ith di.ftfterent market characteristics, coutd br-ing a 
worsening oft -income distr-ibution (ftrom the expenditure si.de] 
(W-itt-ianson, 1977). for that scenario, -i.t -is necessary that we 
maintain the assumpt-ion oft no changes -in comme.^ciat pot-icy or, 
atternat-ivety, that the -internat-ionat market, at teast ftor
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certain commodities, i* not a. *upplier able to compJLe.me.nt dome*- 
tic production. In addition, a* important in.te.Sime.di.ate. ca*e 
should be. ment-ioned: internal price* oft dome.*tic crop* *tay 
above, the export price* but below the import one*. In *uch a 
ca*e, tke. product would not be. exported or imported.

The. remainder o& thi* * action. will examine tke. evi 
dence concerning agri.cultural technolog-ie* originating ^n.om 
e.rat and Atate. institution* untit tke. e.ariy & e.ve.nti.e.& . 
that time., change.* in policy have, brought a Qfie.ate.fi tmpka&ib on 
re.-se.arch inve.6tme.ntA , mainly at tke. ^e.de.rai te.vv.1, through 
EMBRAPA, with re.*e.arch ce.ntfie.<!> in *e,ve.r.a.1 *ta.te.t>. With re.6pe.ct 
to the. de.ve.iopme.nt o£ re.t>e.afick at tke. £e.d?.rat le.ve.£, a^te.fi a 
bhofit pe.ri.od in which Ae.ve.ral e.x.pe.rime.ntat ce.nte.r* ware, built 
and re.'de.arcli conducted, there. wa4 a <!>ubAtant<ial decline in 
financial support beginning in the ^i^ti.e&. Thit> and the low 
quality o £ the Ata&fi were the factor* explaining the problem* 
detected by Schuh and hive* (1971): lack o& contact between 
researcher* and farmer*, repetitive experiment*, no clear cri 
teria &ar the choice o & product* and low e.mpka*i* on ba*ic. re-
*earch. Mo*t experiment* were *tri.ctly routine, involving only 
compari*on o& varietie* and fertilizer ret>pon*e.

At the *tate level o& *u.pport, ?a*tore et al {1974} 
indicated only a &ew, Sao Paulo, Mina* Gerai* and 
Rio Grande do Sul t a* having created and maintained research 
center* in the la*t TOO year*. However, only Sao Paulo'* experi 
ence had a greater *ucce**. In term* o& elective re*ult*, the 
report o& a Commi**ion ofa tke federal government in tke early
*eventie* indicated the following crop* and location* *howed

*igni&icant development* in term* ofa higher y-ielding varietie*: 
wheat in Rio Grande do Sul, *ugarcane in Rio de Janeiro,a* well 
a* cofa&ee, cotton, citru* and maize in the *tate o£ Sao Paulo 
(Paiva et al, 1973}. Other re*earc.her* identified important re-
*ult* fior cofifaee. and cotton in Sao Paulo and *ugarcane in Rio de

(1} Thit> part o& tke paper draw* heavily firom Homem de Melo (19&3).
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Jo.ne.tto and Sao Paulo during the $ortie.s. Alto, Fundacao Cargill 
(7977) reported significant improvements fior soybeans , be.gA.nni.ng 

in Sao Paulo and La.t2.Ji on going to Rio Grande do Su.1 (in the. 

sixties ) .

AA a tid.bu.tt 0($ this evidence, it seems that the. claim 
that appropriate. technologies were available, in Brazilian agri 

culture. in the. fiifities , is to say the. least, an exagerated one.. 
A £ew reasons justify this conclusion. first, o& the. crop* with 
significant varie.tal improve.me.nt A , only maize, can be. con6ide.re.d 
an important domestic product (only irre.Qulary e.x.porte.d) , the. 
remaining one.* be.ing already exported, non-^ood or, e.ve.n, an 

imported product (u)he.at) . Se.condly, although some, ofi the. tech 
nological de.ve.lopme.nt A occurred be.^ore. or during the. ^ifatie.* , 
the.se. we.r.e. e.x.tre.me.ly localized, in te.rms o& infilue-nce., mainly 
covering the. Southern ngion o& Brazil. On this, we. will simply 
re.c.all the. argument o£ ?e.rrin and Dlinke.lman (J976), that is, the. 
need &or te.chno logical de.ve.lopme.nts which incre.ase. yie.lds £or 

spe.ci&ic agro-climatic environments . finally, with the exception 
o£ sugarcane in Rio de Janeiro and wheat in Rio Grande do Sul, 
the.re is no evidence o& contributions exclusively ^rom the fed 
erally supported rese.arch centers. On the contrary, the evidence 
indicates the greater, importance ofi research supported by the 
state o& Sao Paulo, £or exportable as well as &or domestic 
crops (Silva et al, 7979). Only in the seventies was this situ 
ation reversed.

analysing the research results obtained by Cam 
pinas' Agronomic Institute. (IAC), the most developed research 
center in Brazil before the creation o£ the EMBRAPA'4 system in 
the. early seventies, we re.ached the conclusion that they were in 
accordance with the mechanism ofi induced innovation in the 
public sector, since there appears to have existed a close asso 

ciation between the state of, Sao Paulo's crop mix and research 
results (Homem de Melo , 1978). In this sense, Sao Paulo's re 
search investment over time was mostly directed to what was
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important to ^arme.rs in the. state. .

When comparing the. product mix. (by va£uel -in Sao Pau 

lo' 4 agriculture. pre.vai.tinQ &rom tke. late. £orti.e.s to the. m-cd- 
-{ji^tie.s, and the. ordering o£ crops -in te.tims o£ number OjJ pufa-
lications firom J949/J964, there, appealed a -tea40nab£e agreement

(2) jjo-t -the ranks . The ^ve mo4-t  important c.nopt>, In on.dz.fi, u)e.ie.
cofifie.e.f cotton, sU.ce., ma-Lze. and 4ugaAcane., wh<LLe. the. fi-ive. w<Lth 
mofie. pu.bllc.at4.onA vHLfie. co^ee, potatoe.*, mayze, cotton and 

Augaicane.. The. Qtie.atii>t de.viatlon 4eem4 to be. -tx.ee, ^oiiouoe.d by 
potatoe.i>. The. iowe-bt {,-lve. Ln value, we-te potatoe.6, nd-ible. be.ant>, 

pe.anu.tt>, ca44aua. and 40i/faean-4, white, the. £owe.&t fiive. in publi 
cation* we./ieL pe.ayiu.tb, t>oybe.ant>, tdibte. be.anA, ni.ce. and ca44a.ua. 
The. moi>t important deviation he.fie. appe.an& to be. 4ot/bean4.

In addition, it i& u.Ae.&uJL to n.e.c.a.11 that Guttman (1978} 
pfie.* en-ted and .te^'^ed a mode.1 o/J the. demand faon public aoodb to 
explain d^^e/tence4 in public allocations to aatiicultufial ne.- 
&e.aich in the. Uni.te.d State.* ba4ed on ^afime.fii> a4 inte.n.e.&t an.ou.pi>. 
In Brazil, ?at>ton.e. e.t at (1976) have, alto afiaue-d that agricul 
tural n.e.&e.an.ch iA ne.i>poni>i\)e. to the. nature, oft tke. product in 
thfie.e. ca4e4: whe.n the. crop i& ge.ographically conce.ntrate.d, u)he.n 
it can be. indut>tn^ialize.d and whe.n technology tran& fae.1 farom 
abroad ii> fae.at>ibl.e.. In the. Brazilian ca4£, tke. re,Ault4 obtaine.d 
by the. author* showed that the. fiir&t factor u)a4 moAt Important 
&or co^ee, while, the. two othe.r one.* we^e more, significant £or 
cotton and sugar. Also, &or the.se. thre.e. crops, the. e.x.<iste.nce. o& 
a u)e.tl deue£oped ^international marke.t has been po4x.t-i.ue factor 
in stimulating re.se.arch e.^ort. On the. otke.r hand, &or rice, and 
e.dible. be.ans those, factors we.re. not pre.se.nt in the. same, deg-t.ee 
ofi importance..

For products already pre.se.nt in Brazil's e.xport list 
in the. &ortie.s and &i&tie.s, the. new te.chnologie.s mostly bene-

(J) for the. the.oreti.cal re.asoning, se.e. BibwangeA H.P. (J977). 
(2) The. rank correlation coe.^icie.nt toai significant at 5
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faited farmers because o& the high price-demand elasticities they 

wer.e facing. Jhis would be a powerful incentive ^or farmers and 

the.ir associations to press the public sector, to continue invest 
ing in new production technologies. Jhis, we believe, would be 

the. cases o^ cotton and sugarcane. A factor that might explain 

the. emphasis on co^ee, besides i.ts importance as a. crop in the 
is the £act thai on the forties the federal government

the ex.plie.it taxation o£ co^ee exports. As a result,new
i 2 \ 

technologies would be a compensating factor .

for the other cnops, the situation seems to be muck 
more complex, for instance, the possibility o & bringing the pro 
duct to the exportables category and, as a result, generating 
benefits ^or Sao Paulo's pr.oducc.rs, might help explain research 

efifiort ^or maize, soybeans and peanuts . Also, the possibility 
o& technology transfers farom abroad might have acted as a facili 
tating factor £or certain crops. That is, th-is transfer would be 
expected to lower the cost o& do.ing research &or ce.rta.in commod 

ities. Pastore et al (1976) mention cotton, sugarcane and maize 
(hybrid seeds] as benefiting f,rom such a transfer. When examining 
Revista Eragantia, the scientific journal o& Campinas' Agronomic 
Institute, it appears that soybeans, with American varieties 
(fu.ndac.ao Cargill, 1977], and potatoes, with European ones, &it 
in this case. As a result, the domestic crops mainly edible beans, 
r.Lce and cassava, with &ewe.r export possibilities and/or no 

knowledge transfer firom abroad, besides being less important in 
the. state's product mix, were less contemplated by Sao Paulo's 
research

In conclusion, i.t could be said that Sao Paulo's re 
search program appears to have been mostly concentrated during

J) The cotton research program 
(J97Z).

well documented by Ayer, H.W. and G.E.Schuh

(2) A compensating factor ojj this nature is mentioned by Scobi.e, G.M. (J979).
(3) Jhe case o^ ri.ce in Colombia, where the prospect ofa exporting was an incen 

tive &or farmers to support a research program is mentioned by Scobie 
(1979).
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1141/74 in c.ofifie.e., cotton, Au.ga.tica.ne., potatoe.A, and maize.. The.x.e. 

waA an inte,x.me.diate. degree 06 e.66ox.t on peanu£<s , Aoybe.anA and, 
pz.nka.pt>, e.dible. be.anA, with the. quali6ica.ti.on that 6 ofl thiA laAt 

clop -it waA much mote. x.outine. aA we.it aA fie.ce.nt x.e.Ae.ax.ch. Finally, 

the, lowe.At e.mphaAiA waA on n.ice. and caAAava, two oft the. fiood 
pn.odu.ctt> 6 ofl the. dome.Atic max.ke.t. 1 & we. add to the. px.e.viouA in- 
6ox.mati.on that, at the. j$ede^a£ le.ve.1, A4.gnA.6i.ca.nt x.e.Au.ltA we.n.e, 
obta<Lne.d only ^on. whe.at and Aoybe.anA -in R-co Gfiande. do Sal and 
Au.gax.cane. -in Rio de. Ja.ne.-ino, we have. comple.te.d the. p-ictutie. -in 
te.imA OjJ avaitab-ii-ity ofa ne.u) te.chnolog-ie.A -in Brazilian agx.-icu.l- 
tu.x.e.. Even w-ith the. 1-im-ite.d numbtx. ofi cx.opA be.-ing analyAe.d,th-iA 
i.t> a ne-teA.ogeneou.4 p-ictu.x.e. and it Ahould he.lp e.xpla-in the. benau- 
iox. oft dome.At-ic--inte.x.nat'ional px.ice. x.at-ioA aA e.ax.l<ie.x. diAcuAAe.d.

In addition, it iA u.Ae.&u.l to che.ck to what e.x.te.nt the. 
obAe.x.\je.d technological de.ve.lopme.ntA we.x.e. x.e.6le.cte.d in highe.x. 
yie.ldA . It Ae.e.mA that ge.ne.iation o£ new tz.chnologie.A in Bx.azil 
waA conce.ntx.ate.d in the. Southe.x.n Atate.A, mainly Sao Paulo, and 

on ce.x.tain cx.opA . Ix. would be. e.x.pe.cte.d, kowe.ve.ti, that, even 
taking into account the. location-Ape-d^ic natuie. o& cx.op te.ch- 
nologie.A o& the. biological type., state-6 cloAe. to Sao Paulo,Auch 
aA MinaA Ge.x.aiA, Parana and GoiaA, would alAO be.ne.6it, although 
probably not to the. Aame. e.x.te,nt aA ^a/j.meA.4 localized the.x.e..

Although uAing growth x.ate.A in yie.ldA aA an indicator 
06 the. occux.x.e.nce. (and adoption) o^ biological-chemical te.chnol- 
ogical de.ve.lopme.ntA, it Ahould be. e.mphaAize.d that it iA not a 
pe.X-6e.ct one.. Vie.HdA pe.x. he.ctax.e. ax.e. alAo in6lue.nce.d by othe.x. 
6actox.A, Auch aA Aoil ^e.n.tititij, climate., and product and f^a.cton. 
px.ice.A . Tab£e J AkowA, 6°*- eleven c^.op4 and 6 OU-X. te.n-ye.ax. pe.x.i- 
odA, the. x.ate.A 06 yie.ld gx.owth 6°*- thoAe. Atate.A whe.x.e. the.y we.x.e. 
above. 2 pe.x.ce.nt p^x. ye.ax., aA we.ll aA the. obAe.x.ve.d x.ate.A 6 ofl- 

Bx.azil. Although thiA cutting-o66 point iA an.bitx.afiu, it iA Au6~ 
6icie.ntly high to px.ovide. quite, a lax.ge. numbe.x. 06 occu.x.x.e.nce.A . 
Loofe-cng at the.Ae. Atate.A with annual x.ate.A 06 gx.owth above. 2 

pe.x.ce.nt, and the. x.e.Ape.ctive. time. pe.x.iodA, it iA poAAible. to ge.t 

a be,tte.x. picture. 06 te.chnological de.ve.lopme.ntA ;
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TABLE

RATES Of GROWTH IN VIELPS. 11 CROPS. BRAZIL AMP SELECTEP STATES. PECAPES/)

-CROP

COTTON

PEANUTS

RICE

COFFEE (3)

SUGARCAWE

EPI8LE BEANS

MANIOC

CORN

POTATOES

i.i
SOYBEANS ' '

WHEAT

1 940/4 9

BR *

BR *

MG *
PR * 
BR «

CE =
SP •
BR *

SC *
SP =
BR «

RGS*
SP ' 
BR *

MG =
BR '

SP *
BR -

BR =

-5.99

-0.62 (2)

5.48
4.74 (2) 0.62 UI

3.80
5.7fl (2 ,-c.77 ul
3.26
5.96

-2.90

7.77
9.2I (2) 0.4* U)

3.J9 (2) -0.29 U)

4.62
-3.69

J.76 (2)

7950/59

PR •
SP -
BR «

MT «
PR »
SP '
BR >

BR '

ES =
SP •>
BR *

BR -

BA =
BR '

BR =

BR =

SP *
BR *

PR * 
BR *

BR *

6.39
4-91 ii}\J.07 (Z1

.5.79
2.22
3.93
3.55

- fl .«l*l

3.J7
2.22 
7.23

0.7/

4.67
-0.22

0.24 121

-0.04 (2)

3.6S
1\52

70.03, 2) -I.82 UI

-4.41 (Z)

7960/69

GO -
BR *

PR *
BR '

BR *

BR =

8A «
MG •
BR -

BR =

PE =
SC =
BR '

BR «

MG --
PR *
SC  
W =

BR '

PR =
RGS=
BR =

6.11
-1.69

5.35 (2)-7.64 UI

-7.5S

O.I8 |2)

2.26
2.05
0.90

-0.32' 2)

2.35
3.88

0.42' 2)

3.20
7.06
9.93
2.75

• .I
-0.27

2.29
5.96
4. SO

1967/76

GO
PR
SP
BR
SP
BR

PR * 
BR '

SP '
BR '

BR *

BR *

BR '

GO * 
MT '
PP. '
SP '
BR °

MG --
RGS*
SP *
BR *

PR " 
RGS*
SP *
BR '

BR =

7.42
2.54
t • 6 O t n I-I.24 U '

2-55,2,

5.59,2, -0.30 IZ|

7.55 {2)

0.70

-3.72

-2.44

2.42 
2.44
3.54
2.27
7.65

; . "2
j.06
5.69
3.53

6.52 
5.57
4.78
6.76

-0.33 (2)

The. , SP-Sao Paa£o, GQ-GoJM ,MT-Mato
, HG-Mouw Gwaci, ES-Eip^tcto Stuito, CE-Ce^w5, BA-8a/u.a, SC-Santa 

rto .W, P

(2| Wot 4^grtc(^cajtt£y cic^eAen^ ({/torn ZCAO at 5 
(3) Co^ee, 1967/75, Soybean*, 1952/59.
Sou/ice.: Za&ic. data, fundaq.ao Institute E>uu>-iLi4.>io di Giogia^ia e. Ei.tatu.ti.ca 

(FI8GE).
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- Cotton: Sao Paulo and Parana in the. fiifities , stack 
ing Goias in the. sixties and continuing in all -tliA.ee nearby states 

during 1967/76. This appears to be. a case o£ technological trans 

fer farom Sao Paulo to other ne.igkboh.ing states. Ayer and Schuh 

(7972) mentioned that the. new seeds developed in Sao Paulo were 
adaptable, to Goias , and Minas Gerais .

- ?o,anut& : Sao Paulo, Parana and Mato Gross o in tke 
fiifities, Parana in the. sixties and Sao Paulo during 1967/76. The 
occurrence in tke. fiifities is in agtie.nme.nt with the. concentration 
o& A.e4 e.afick ie.Ault& at that time., a good patit o& which we-te on 
van.intal impsiove.me.nt. T tianb fae.Ji ojj technology to ne.igkbox.ing 

&tate.& al&o appe.au to have, happened.

- Rx.ce: Parana during 1967/76. It x.4 no^: po^4x.b£e -to 
A.e£a-te tkit> to technological development*,.

Mina* Gefiait, and Pafiana in tke hontieb, Sao
and Sao PauloPaulo and E&pZtiito Santo in the ^i^tie& and Sao Paulo during 

1967/75. The concentration oft ne&eatick tiet>ultt> in Sao Paulo 

(J/^om -t^ie latr ^ontieb to easily t>ix.tie*> . The occurrence o/J 
two i>tatet> in tke {^ortie& might be related to boilt, o& higher 
natural fertility.

- Sugarcane: Sao Paulo and Ceara in the fiortie* , at> 
well a4 AUna-6 Gerai* and Bahia in the i>ix.tie& . for Ceara, a North 
eastern Atate, there it> no evidence o£ technological developments, 
but fior Sao Paulo there it> , at> previously mentioned. A£^o the 
detected concentration o£ research results in Sao Paulo firom the 
late ^i^ties to the late sixties appears to have had no major 
impact on yields up to the mid-seventies (Homem de Me£o , I9S3).

- Edible Beans : Sao Paulo and Santa Catarina in the 
forties and Bahia in the fiifities . There is no evidences to relate 

these occurrences to technological developments.

- Cassava: Sao Paulo and Rio Grande do Sul in the for 
ties , as well as Pernambuco and Santa Catarina in the sixties. In 

both periods, the states were relatively distant geographically
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and, al&o, the.fie. -it> no documen-ted ev-tdence ofa technological 

change.

- Ma-cze: AUna.6 Ge.tiaii> -in the, faotiti.2.t> . Afite.fi that, not 

unt-il 1967/76 we.fie. the.tie. &i.gn& o $ growth -in yiild& <in SOLO Paulo, 

Goi.a& , Parana and Mato GA.o4.io. The conce.ntfiation i,n tie.t> e.atich fie.- 
&ult& wa& fatiom the. late. fa-ifatie.t> to -the e.atily t>ixt<ie.& , -including 

the. de.ve.Zopme.nt oft ne.w htjbfiid &e.e.d&. Pfiom that pe^-cod to the. 
pteien-t, new kybtu.dA came out o £ Camp^Lna^' In&tttute. (Homem de 
Me£o, 1977}. The. pufilod 1967/76 may mafik the. be.gi.nni.ng o& te.c.h- 
noLoQ-i^al. p/iog/z.e-64 (and adoption] in ma-cze pfiodmct-ion -in the. 
Ce.nte.i- South x.e.gion ofi Btiaz4.ii

- Potato e.t> : Sao Paulo <in the. <JoA.t-ce4 and ^jj-t-ce.*; M«c- 
na4 GeA.a^4 , Pa/iana and Santa Q.atai-ina i.n the. &ix.t<Le.& , and M-cna^ 
Geia.cA , R^.o G^ande do Su£ a4 we££ ai Sao Paulo, during 1967/76. 
ThJ.4 Jib the. ca^e wi.th the, lafige.At numbe.fi o£ Atate.*, all ofi thzm 
tie.lative.ly c£o^e g eog -tap h-c call y , and u)4.th the. hi.ghe.At tiate.t> ofa 

gttowth i.n yie.ldt> . The. c.onc.e.ntiati.on o£ Ae*eaA.ch ne,i>ultt> wat> fatiom 
the. late. ^oiti.e-t> to the. late. t> 'ixtie.b , which co-tnc-ideA wi.th the. 
patte.n.n o& yie.ld goiwth -en SoaiheA.n Biazil.

- Sot/bean^ : Parana in the. hi-fatie.*; afate.fi that, not   
unti.1 1967/76 toai thtie. cont>ide.iable. y-ie.ld gfiowth -in Pa/tana, R-to 
Gfiande. do Sul and Sao Paulo. The. /ce^ea/ich A.eco^.d faon th*.& c^op 
&howt> that the. wofik btafitad in 7939 in Campinas, w-ith Ame./ii.can 
vai4.e.t<ie.{> (Fandacao Caigi.ll, 1977}. The. li.ne.age. L-326 obtained
-in 195S wai> take.n to Rio Gttande. do Sul u)heie, in 1963, Jit became, 
afite.*. fautithe.fi wotik, known at> Santa Ro^a and comme.fLC.ially avail 
able.. Anothe.fi vati^e-ty, Hafide.e., ofa Ame.fi-ic.an ofiig-in, waA -inttio duced
-in 1965. It appe.afi-(> that thue. fie.i>ult<!> afafae.c.te,d the. patte.tin ofa 
yi.e.ld gfiowth -en Sou-thein Brazil thfiough a ptioc.ut> ofa technology 

fae.fi.

- Whe.at: Pafiana and R-co Gfiande. do Sul -in the.
The. fie.pofit ofa a fae.de.tial commit t> -ion, above, mentioned, empha^-tzed 
thi.& cfiop a4 having had b-ignifalcant tie.&e.afich tie.* ultt> duti-inQ ofi 

pfii.ofi to the. Aix.ti.e.6 in Ri.o Gfiande. do Sul.
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f/iom this review, it appears that te.ch.notogicat pro 
gress , rejected in yietds pe.fi he.cta.fie., has occurred $or 'certain 
crops and time, pe.fi4.odb: cotton, be.Q4.nn4.nQ in the. fai^ties;peanuts, 

during the. frifities; co^ee, mostty in Sao Panto during the. 

fai^ties and 1967/76; sugarcane, in the. forties; maize., during 
7967/76; potatoes, beginning in the. forties and again in 7967/76; 
soybeans, dating 7967/76, and wheat, in the. sixties.

This does not appear to be. a poofi record ^or Brazit's 
fLe.t> e.afLch institutions as we.tt as its agiicuttufie.. But it certainty 

is an unbalanced one. in cfiop te.fin\s. It atso hitps to unde.fistand 
the. pfie.se.nce. oft absence. o£ the. sie.spe.ctive. product in Biazit's 
exporting tist and the. be.navioti ofa the. pfiice. fiatios (dome.stic- 
-inte.finationat] o\ie.fi time., fofi instance., co^e.e., cotton and sugafi 
have tfiaditionatty been exported and show pfiice fiatios betou) one 
in atmost cvefiy yeafi dufiing 1948/77. The evidence gathered ^ofi 

technotogicat devetopments, indicates substantiat wofik on vafi- 
ietat improvement in these cfiops, mainty (jfiom Sao Pauto's insti 
tutions (Campinas' Agronomic Institute). On the othefi hand,tech 
notogicat improvements appear to have been important in making 
soybeans a fiegutafi and expanding exported product beginning in 
the earty sixties.

Three other products experienced a dectining price 
ratios over 1948/77: maize, wheat and peanuts, with greatest em 
phasis on the fiirst. It is interesting to note again that maize 
was exported &rom the tate sixties to the mid-seventies , atthough 
in retativety smatt amounts and somewhat irregutarty. Atso there 
is some evidence oft technotogicat devetopments &or this crop 
beginning in the tate &4 faties firom Campinas' Agronomic Institu 
tion. The same pattern, but somewhat tess wett-documented,appears 

to have happened with peanuts in the fii&tics . Wheat, on the other 
hand, is an imported product with producers ' prices entirety regu- 
tated by the government, which pursues an import-substitution 

poticy as eartier described. The price ratios were very high 

during the fiifities but have experienced some dectine in the 
sixties and seventies. The evidence on technotogicat devetopments
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*eem* to -indicate. progre**e* occu.sisii.ng -in the. *ixtie*.

Por the. domestic [non-traded] crop*, tke. pi-ice, ratio* 
were & u.b &t ant tally above, one. in the. faifitie* and, In *ome ca*e*, 
even in the. *ixtie* and *eventie* . Iron. rice and edible bean* 
there i* very little evidence ofa technological, dnve.lopme.nt. The. 
pii.ce.-ratio faor sites, had value.* above, two tu)4.ce. du.si4.ng 1966/77 
and above. 7.5. three time*. Post edible bean*, alto with no majosi 
e-V4.de.nce. o £ ne.w tzcknologte.*, the.sie. appeasa, to kave. e,x.4.t>te.d Aome 
dicl-ine. -en tke. psitce. nat-Lot> tn the. &4.Kt4.e.& and *e.ve.nt4.e.&, although 
faoll.oW4.ng a ve.Siy unstable. patte.sin. It 4£dm4 sie.le.vant to po-int out 
that th-ib pSLoduct had the. h4.ghe.At state, ofa tncsie.at>e. 4.n -tn-teina- 
tional psi4.ce.* dusitng 1966/77, oft 17.01, which should afafae.ct the. 
de.nominatosi ofa the. hatto. Penally, potatoe.* inou) a de.cl4.ning 
pi4.ce. natio and alto pn.ue.nt e-V4.de.nce. ofa te.ch no logical de.ve.lop- 
m<LYit* in Sao Paulo, alto tie.£le.cte.d in othe.si Southnsin t>tate.i>.ln 
bummatiy, we. tkink that the. evidence, pne&ented fao/L an unbalanced 
pattern in the generation ofa new technologies ofa the biological 
type by the public t>ec.ton help* to explain the unequal pattern 
ofa domcAtic-intesinational price ratio* and the *egmented nature 
o& Brazilian agriculture, that i*, traded and non-traded (dome*- 
tic) good* .

1.1.4. Pa*t and Pre*ent Performance

In the previou* *ection we argued that Brazilian ag 
riculture *kould be looked at a* compo*cd o£ dome*tic (non-
- traded) and exported *ub*ector*, forming what ha* been called 
a "*emi-open" agricultural economy. kl*o we argued that, in *uch 
a circun*tance, an unbalanced pattern ofa technological change, 
in the *en*e o£ mo*t benefiting the crop* in the exported (or 
exportable) *ub*ector, could re*ult in change-* in the crop mix. 
Our conclu*ion wa* that the pattern o^ technological change in 
Brazil wa* actually an unbalanced one, in crop* a* well a* in 
regional term*. That i*, exported crop* and the Southern region 
oft the country have had more technological change than dome*tic
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crops and the Hortheast region.

The. largest production growth in Brazil firom tke. early 
sixties to tke. late &ev en.tte-6 was -in soybeans, which, became in 

this period very important fior tke. country'* foreign exchange 
Jte.ve.nue.. Due. to tke. size oft suck production growtk, this part of, 
tke. pa.pe.fi will analyze it in gsie.ate.tL detail. At tke. same time, 

data will be provided to help understand tke. performance ofa Bra 
zilian agriculture, on an individual crop ba^-c4, ai> we££ a* how 
the. growth in i>oybe.an production hat> a^e.cte.d performance. ojj 
otke.r crop&, particular^ dome.^tic hood crop* . More. Ape.ci&ically, 
we inte.nd to Akow that one. oft tke. main re.at>ont> fior tke. tre.me.ndou& 
growth in the. production ofa &oybe.ant> t kince. the. e.ariy Aix.tie.6 ,kat> 
been tke. de.ve.iopme.nt ofi te.cknoiogicai innovation* occuring in 
Southern Brazii . In addition, we voiii bhow that buck growth 

requited in significant changes in tke composition oft output 
(against domestic-^ood crops), resuiting in an inadequate rate o& 
output growtk. finaiiy, we attempt to show the ejects ofa such 
changes in tke index. o& fiood prices fior ^amiiies at di^erent in 
come ieveis .

It skouid be noted, however, that by Accusing on these 
aspects OjJ tecknoiogicai innovation we are not saying that Brazii 
has not benefited firom tecknoiogicai innovation in soybeans. Tke 
most important way, in our view, was to make possibie a stronger 
export performance, today o& great importance with respect to the 
Brazilian ex.ternai debt crisis. We want aiso to caii attention to 
the ^act that technoiogicai innovation in soybeans was one o& 
three main factors favoring exports in Brazii since the mid-six 
ties. The other two were: a) the introduction, in 796 S, o£ tke 
system o& exchange mini-devaluations, and b) a fiavorabie period 
o& international prices, mainly during tke fairst kalfa o& tke 
seventies. Consequently, tke evidence o& changes in crop mix and 
resulting price ejects, presented below, must be understood as 

the joint result of, tke above forces, and not just f^rom teck-

[/] The following draws heavily f^rom Homem de Melo, P., (19&4).
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nological change in *oybean pnodmctLon. We /tope to *hou), however, 

that thi* la*t factor i* o£ great importance, in explaining the. 

change, in clop mix that began in th.e *econd part o£ the. *ixtie* .

Soybean*, in Brazil, represent the. mo*t recent example 
0(5 a. large expansion in acreage during a *hort time. interval and 

in a limited geographic ana. In I960, total *oybean acreage coa4 
177 thousand hectare*, with 159 thousand in the. *tate o<$ R-to 
Grande do Sul. By 19 SO, the. re*pective figure* w/e^e ^.965 million 
and 3.988 million. In 1980, &oybe.an <LKpon.ti> toe^e US$ 2.5 billion*, 
about 12 pe.ice.nt ofa Brazil'6 total. During the. Aix.tie.-t> ,the. annual 
rate. OjJ growth o$ t>oybe.an acreage i/oa4 16.3 pe.rce.nt and, in the. 
&e.ve.ntie.& , 20.7 pe.rce.nt. The. incre.a&e. in inte.rnational price.* 
*tarte.d in 1971-72 and re.ache.d maximim le,ve.l* in 1973 and 1974. 
In 1972, total soybean acreage, already Ma* at 2.292 million nec- 
tare.* . Ce.rtainly, the. favorable. pe.riod o& international price.* 
during tne. e.arly *e.ve.ntie.* made, a po*itive. contribution to the 
growth OjJ acreage. Howeue/t, thi* wa* not be. the. principal factor 
be.hind the. commencement o & *oybe.an e.x.pan*ion in Brazil, *ince. 
during the. *ix.tie.* price.* re,maine.d practically con*tant in nom 
inal te.rm* . In addition, it *hould be note.d that *e.ve,ral commodi- 
tie.* had price. incre.a*e.* during ce.rta.in ye.ar* in the. {.e.ve.ntie.A , 
but none, oft the.m experienced an are.a e.x.pan*ion comparable, to that 
o;J *oybe.an*.

Table. 2 *hou>* a *ummary o& the. agronomic re.*e.arch 
*oybe.an* in Brazil, in te.rm* o& new varie.tie.* , the. time. o& the.ir 
introduction and the. impact in actual yie.Zd* . Two o£ the.*e. var- 
ie.tie.* - Santa Ro4a and Harde.e. - we/te ve.ry important &or the. 
e.x.pan*ion o£ *oybe.an* during the. late. *ixtie.* and e.arly *e.ve.ntieA. 
The. ^orme.r, a* already me.ntione.d, originated in Campina* ' 
Agronomic ln*titute. (Sao Paulo], beginning with the introduction 

o& American varietie* and, later on, the development ofi lineage 

L-326 in 19.58. In the mid *ix.tie* it became commercially available 
in Rio Grande do Sul under the name o£ Santa Ro*a. The variety 

Hardee, al*o o£ American origin, wa* re*earched and adapted at 

Campina* afiter 1965. Such £act* , again, reveal the importance o &
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TABLE 2

TIME Of INTROPUCTIOM ANP APOPTION OF NEW SOYBEANS t/ARIETIES 
IN BRAZIL ANP EFFECTS IN HELPS

PER I OP

I960 

1960-6* 

1969-74

Al/ERAGE HELP 
BRAZIL (Kg/Ha)

1,060 

1,394

NEW VARIETIES

hma.Jie.ta comum, AfauA.a, Pe.£.tc.ano e Mo- 
g/cana.

H-Lti, Hood, Ma.jo4, RZe-nvMe. <L 
Hampton.

Biagg, Pau^.4 , Ha^dee, San-ta Ro^a,0e£-i.^ hJ 7 ^ / ^

, Campos Ge.n.a4.i> , I AC-2, V4.q.oja e 
M^ne-c/ta.

1975-80 1,541 IAS-4, IAS-5,
BR-1, Pafiana, Bo&Ai.e.tL, Santana, Sao 

, IAC-4 £ UFI/-1.

19*0 1,740 BR-2, 8R-3, BR-4, Ival, \JJLLo, R^ca,
Uni.ao , Cobb, Lancet, CO-136, IAC-5, 
IAC-6, IAC-7, UFI/-2, UFI/-3, 
na e Vokko.

SouA.ce; M. Kai^teA. and E.R. Bonato, "Con&iibuui$ao da* Cie.ncA.aA AgAa>w.a6 pa/ta. o 
Pe^enuo£wxlme>tto: A Pe^qt^cia em Soja", Reuxcita de Econoffu.a 
(J9SO): 405-34.
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<inte.finati.onai knowledge tn.anbfte.fi ftosi the. pn.oce.bt> oft te.chnolog-ic.at 

change. <in Bsiaz-iiian agsi<icu.itu.H.e. f mainiy by obviating the. need to 

sie.pe.at n.e.be.atich completed e.lAe.u)he.ie. and so te.adi.ng, as -in the. 
case. discusse.d by Guttman (797S), to a de.cii.ne. in n.e.se.atLch costs. 
Aiso oft note. -is that ftsiom the. 48 van.ie.tie.s n. ecommended ftofi plant 
ing in 19SO, 26 had oiigi.nate.d -in national psiogtiams and 22 came, 
fttiom the. Unite-d State.*, haift oft which u)e.tie. i.n the. fioim o& ti.n- 
e.aQ<Lt> (KaAte.1 and Bonato, 19BO).

Se.ve.H.ai othe.fi agionom-ic ai>pe.c.ti> o£ the. cfiop we.sie. emp/ia- 
4-czed ove.fi the. ije.an.ii by the. ie-4 2.an.c.h cz.nte.n.&    .i e.ie.c.ti.on o& 
Rhizobium' 4 i-ine.age.4 , ditie.ct pianting, conttioi &o weed-6, d.t<sea^e4 
and pe-6-t4, de.nAity and pianting time.. The. ind-icdti-onb atio, that in 
the. iate. &e.ve.yitiu.&, soybean A.e-4 e.afic.h wai one. o& the. mobt de.ve.iop- 
e.d in the. countiy. Ton. instance., in fie.ce.nt ye.au the.t>e. tie.be.an.ch 
ce.nte.fii> have, been invoive.d in de.ve.ioping pn.odnc.tion 4t/4^em4 faon. 
othe.fi tio.gion& be.&ide.A Soathe.n.n Bttazii, *u.ch at, EaAt and Ce.nte.ti-
-Wei^t tie.gion<!> . In add-ition, "the. n.e,t>e.an.ch i& aimi.ng to de.ve.iop 
te.chnoiogy Ape-dfaic ^on. soybean psioduct-ion -in si.ngi.onA wi,th lat-i-

-tu.de-6 be.iow 159 S. The. pn.obpe.ctt> ^on. obtaining vatiie.tie.6 &pe.c<i&i- 

caiiy adapte.d to ioive.fi iatitude.*, at, we.it faon. knowie.dge. about csiop 
manage.me.nt an.e. e.xce.ile.nt, and new in the. wosiid" (Kat>te.si and Bo 
nato, 1980, p. 432}. Se.ve.siai new vasiie.tie.t> de.ve.iope.d &tiom the. 
iate. be.ve.ntie.*> to the. pfie.be.nt [Ttiopicai, Savana, Csii^tat-ina, Ca- 
tiajat,) fiofi the. Ce.nte.n.-Ue.bt and Nonthe.at>t n.e.Q'ionb o& Esiazti con- 
6<itim that psie.diction. It bhouid be note.d that du.sii.ng 1967/76 
(Tabie. 1), the. ave.siace. annaai fiate. oft gsiouith oft &oybe.an yintdt, in 
Bsiazii wab 6.16 pe.sice.nt (5.51 pe.tice.nt -in the. state, in R.io Gfiande. 
do Sai, 6.52 pe.fice.nt in Patiana and 4.78 pcn.ce.nt in Sao Panto], a 
siate. we.ii above, those. obt,e.n.ve.d ftoti othe.fi cfiops, e.-ithe.n. e.xponte.d 
on. dome.stic.

Tabie. 3, on the. othe.fi hand, shoiot, the. fiate.b oft gtioivth

-in psioduction dutiing 1960/69, 1967/76 and 19.70/79 ftofi ftou.site.e.n 
csiopt*, among e.x.pon.te.d and dome.bt-ic one,t>. When e.x.am-ining iuch 
data, it shouid be. note.d that ftsioni the. biy.ti.e.b to the. se.ve.ntie.A, 

Bsiaz-iiian agtii.cu.itu.sie. experienced a nu.mbe.fi oft important change.*:
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TABLE 3 

ANNUAL RATES OF GROWTH OF POMESTIC PROPUCTIQN, BRAZIL, J4

COMMOPITIES, 1 960/69, 1967/76 and 79. 70/79 Un 2)

C0MMOPITIES

7. Pome^c

1UC£

EdibZe. BeaKU

Ccmava

Mayze.

Potato £4

On-ton.6

2. Exposed -:

Sot/bean*

Orange*

Sag arcane

Tobacco

Cocoa

Co^ee

Peanut

Cotton

7960

3.

5.

6.

4.

4.

3.

16.

6.

3.

5.

2.

- 7.

5.

7.

/69

20

37

05

74

34

* 7

31

01

63

30

55

10

«9
5 , (a)

7967/76

2.47

-1.93

-1.S6
3.55 (a)

1.34

4.77

35.03

12.73

5. 10

-

-

-6.34
-6.SO U)

-1.99

1970

7.

-7 .

-2.

7.

3.

9.

22.

72.

6.

6.

3.

-7.

-12.

-4.

779

46 1

90

09
75'
73

27

47

57

30

16

73
54 1

06

41

la)

la)

la)

Source: PA.odactcon data ^om FIBGE-Fundacao InAtituto 8/uzA^exAo de 
a e

(a): T^c6 tatt&i Jjn.dic.atu> tke. c.oe.^icA.e^t. 04 not
zejw at the. 51



a. SLe.iati.\>iiy uniform performance between crops and a 

quite, good one. in "per capita." terms (2.9 percent population 
growth) duSLing the. six.t<ie.s , in the. Seventies the. country had a 

substantial de.te.siio station in the. performance ofa domestic crops 

and a great expansion o& certain exported one.*, a. process clearly 
l.ed by soybeans. A4 can be. seen, the. worst cases were cassava, and 

edible beans, with large declines, Mki.Ho. the. production levels oX 
sti.ce. and maize. stagnated duSLing the. se.ve.nti.e.s . At the. same. time. 

the. population was gstow-ing at an annual state. o& 2.47%.

Ij$ the. fi-istst ^-cve dome.stic- ood commod-itie.s o Tab£e. 3
aste. aggste.Qate.d in te.stms o & "pe.st capita" ca£oSLic/psLote.i.c avail 
ability , the. data shows an annual stato. o£ de.c£ine., dusting 
1967/79, Oj$ -1,341 and -1,31% sie.spe.ctive.ly. The. availability in 
Bstazil o& SLice., mai.ze. and ndibte. be.ans was only ve.H.y slightly 
i.ncsLe.ase.d by impostts ove.st the. pe.stiod. The.se. &ive. dome.stic-£ood 
CSLOPS , in addition to cotton and pasture, land, wzste. the. agsLicul- 
tustal products most a^e.cte.d by the. substantial e.x.pansi.on o£ 
soybe.ans in Southe.stn Estazil (lockun, J9SO). Pustthe-SLmosie., as ex- 
pe.cte.d, the. substitution e.^e.ct o& technological change, was not 
limite.d to domestic estops. A* can be. se.e.n, cotton, an expo^-ted 
estop, was also ne.gative.ly a&fae.cte.d in asie.a and production.

E\)2.n whe.n we. consid&si othe.si ^ood pstoducts, such as 
sugatt, wheat, mzat (be.e.& t postk and poultry), eggs and milk, total 
"pe.st capita" calosti.c/pstote.ic availability de.clinzd dusting 1967/75 
(annual state.s o& -0.52% and -0.62% ste.spe.cti.ve.ly), with a small 

ste.cove.sty dusting 1976/79. The. importance. o& whe.at and Sugast also 
i.ncste.as e.d OVZ.SL the. pe.siiod, the. koitme.st biting a traditionally im- 

postte.d fiood which had, as e.attli.e.st me.ntione.d, a policy ofa pstice. 
subsidies &ost consume.sis be.ginni.ng in 1972. Dusting 1970/79, the. 
gstowth state, fiosi whzat availability was gste.ate.st than tkat &OSL 
dome.sti.c pstoduction, ind-icating a gsLe.ate.st stole, oft impostts .Without 

the. policy o£ consumption subi.sidie.s and lastge.st whe.at impostts , the.

{1} That is, domestic pstoduction minus e.x.postts plus impostts. U&e. as seeds, 
tosses and changes in stocks were, not considered because o& tack ofa annual 
data. See, £OSL other details, Homem de Melo, 19B3.
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-in calofi<ic/p>iote.in avai.la.bJ.ti.ty would have, been lan.Qe.fi than 

tka.t

As n. consequence o& tni.& unbalanced pe-t^o/Lmance -on 
•£e>tms Ojj datne.At'ic. psioduc.ti.on and availability ofa -cmpo/itan-t |{ood 

-i-t -c-6 ^.e^evan^; -t# ve-t-c^t/ how did6e.sie.nt

income Mfete a^ec^ted. To do this, the. infaoh.ffiati.on fi.iom tke. 
budget 6uwe.y (ENPEF-FI8GE ) ' ' ca^A-ced oa^t -on 1974/75, ^o^

Sao Pau£o, RX.O de Janex.^o, as w>e££ ai Sou.£k and
we^te ased. Su.c/i data. &howf> i.n\po itant di.^<>.si-

i o } 
ences in consumption amongst gx.pe.ndit ate. c£a.44o.4 and n.e.Qion& .
Fast instance., the. t*h.a.n.<L o£ fi-Ltn and e.d<ible. beans <Ln tota£ &ood 
e.x.pe.ndi£u.i<i vasti-dd be£wee.n 2 1.1 - 27.91 in £he. -toui^t income. 
(expend-cia^e c£ass) and be-twecn 3.3 - 7.21 -en ine ki.ghe.4t one. 
^on. the. faau.li n.e.Qion& . Simi.£ai be.kavioi was obse-t 
s/iaAes o 1$ maize, and j,t* product*, whtat. and it* px.o duc-ti

N o SLthe.a.6 1] , labels and nootb (cassava, pota£ot& } and 
nZstasLii, howiLve.*., uia4 ieen -£o OCCUA ^n ^/ie ca^ e o<J mea-t and 
i£k/c.he.e.A e, ih.a-C x^s , i.nc.fie.a^,in§ &kafie.6 as -incomes i-ise.. 
a jjeto important di^e.ie.nc.e.6 c.ou.£d be ob<se/iued -in £ne \\on.tk- 
c.aA4avcL was muc/i wio/te -iwpoA-tant x.n £oweA. income classes, 
wke.at wa4 moA.e important faofi higke.*. income,

Tne^s e i>tionQ difi fie. nance.* in consumption 
between inc.or.ie. (expend-ita^e) c£a^-6es, a4 we£-£ as -tne d<iAtinc.£ 
be.kavioi ofa pkyAic.a£ avai£abili;ti.e.4 , a.n.0. good ^ea^ons ^o-^. ex- 
pe.cting, -in addition, an uneven xlinpac^: -in £eims o^ piic.e.6 and 
IKLO.L -incomes ^oA. B-taz-i^-ian ^am-i£-ies. T^ix.s wou£d ocean, tkiough 
c/ianges -in ma^fee-t p/L-i.ces and c.onAe.qu.tnt interne, e^ec-ts, u-ia eac^i

s/ia>te -in total faood e.x.pe.nditu.sie.. kfitntL e.xamin<ing tke. 
o ft tkiiie.e.n faood -itums at the. -te-£a-i.£ £eve£ -in Sao 

7967/79 , ^i was noi-i.ced ^;nat ino-de wx.^;/i ^ 
e4 we-te cassaua, e.di.ble. beans, bee;$, po-tfe and ma-cze, thA.ee

(J) Mo/te de.taJUU> about tke. -t.es a££s ifiat faottow can be, found i.n Homem de.Me.lo,

(2) Oe^ned ^.n i^'vns Oj$ contumpti-on e.x.pe.ndituA.eA pluA ^axes 06 we££ as Laboti 
and tL£t>inefl;£n£/he.cittk o.ontsii.bution6 .
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o j$ the.m be.ing dome.sti.c hood*, otL-iQina.ti.nQ -in the. cfiop se.ctofi t and 
o& QfKLa.te.ti importance, fi 0 *- towe.fL -income. ^ami.lie.b.

In an attempt to ve-fi-ifiy tke. di6tSLi.bu.tive. e^ec-ti o& 
this i>i.tuation, we e.stimate.d the. inc.SLe.a.A<L o& the. fiood px.ice. -cndex 
by e.x.pe.nditu.tLe. classe.s (base.d on ENPEF-FIBGE, J974/75) £ofi Sao 
Paulo, Ri.o de. 3ant-itio, at, we.ll a* South and Nofithe.a*t x.e.gions 
(Homem de. Me£o, /9S3). The.&e. ind-ittt> we.*.?. c.ompu.te.d by taking the.

-kafie.t> (we.ight*) o£ e.ac.h pA.odu.dt in total fiood e.x.pe.ndituie.& £OSL 
the. two t>tate.& and two tie.gion& o& EtLazi.1 ana the. obtte.lve.d pni.c<Li>
-in Sao Paulo (Cobt ofa Livi.ng Index).  :<.de.pti.nQ Sao Paulo -it 
should be. c.le.asL that we ate onty appx.o\in\at-ing the. AJ-tu.ati.on 
£ac.e.d by ^am-it-ie.** ove.fi d-i^e.fie.nt income. c.la&4e.J>.

Tabte. 4 *howj> the. e.&ti.mate.d ^ood pix.ce -inde.*. only 
the. Non.th.Q,at>t fLUQion, The. ditie.c.t-ion o£ the. change., howe.ve.fi, 
the. t>ame. in the. two 4tate.A and the. othe.fi >ie.gion& analy* e.d,showing 
tafLQe.n i,nz>ie.at> e.t> ^on. the. £owe.ti -income. 6amil.i.e.A. In othe.fi. 
the.&e. wete the. ^am-il.-ie.b mostly a^ea-ted by the. tftan 
w-ich occufititd i.n the. composition o& agsLic.u.£tu.fial output, in
-6pon4e to te.chnologi.cal -innovat-iont* -in Aoybe.ant and to change.* in 
e-^te.final. van-iable.t> (pfiic.e.6 and exchange fiate.) . The. caie ofa the. 
Noithe.aAt fie.gion, howe.ve.tL, wa4 the. mott 4eA.-i.ou4 one and ^ofi that 
fLe.ai>on i.t it> e.xplici.ty -inown in Table. 4. PofL instance., u)he.n we. 
compafie. the. towut and h-ighe.t>t -income. cla!>&e.A in te.fin\i> ojj annual 

o £ gtiowth o< nominal, ^ood pfiic.e.6, it can be. note.d that 
7967/79 the.y weie 2S.6I and 26.2| fie.6pe.cttve.ly.

In di.sc.u.66-ing the. di^^e-Htnt A.e4a£^4 among t>tatu and 
n.e.Qion& , two main n.e.at>ont> should be. me.ntione.d: a) the. Qne.ate.fi
-importance. o£ caiiaua and e.dible. bean-i ^on. lowe.fi i.ncome. &amil.i.e.A 
i.n the. N o nth ea-& t as compared to othe.*. n.e.Qions (26.71 against 2.4% 
among the. income, ex-t/teme.6 in that fie.g-ion, ve.fisus 14.2% against 
1 .4% in the. South). The.be. two commod-ittu we/te the. one.s with the. 
QfLe.ate.st incfLe.ase.& -in fie.tail p/Li.ce.& during 1967/79; 6) the. fie.ta- 
ti.ve.lij small -importance, o £ whe.at in the. consumption habi.tt> o & 
lowe.fi income. &amLl-ie.s in the. NosLthe.ast (4.2% aga-inst IG .01 among 
the. e.y.tSLe.mtt> -in ike. Nofithe.ast, and 8.91 agai.nst 7.71 in the. South}.



TABLE 4

INDICES OF NOMINAL FOOD PRICES, EXPENDITURE CLASSES

VEARS
7967

196*
1969
1970
7977
7972
7973
7974
1975
7976
1977
797*
7979

Annual 
Rate.

Source:

<I.O

100

126
160
19*
253
379
430
557
766

7, 733
1,546
2,0*7
3,377

2*. 6

PtuwaA.y data.,
-Ln Sao VcuuJLo )

1.0-1.5
700
724
755
191
243
302
407
533
721

7, 033
1,40?
7,947
3,0*7

2*.0

EN0EF-FIBGE (W<
04 tLZ.potiX.nd. Jin

1.5-2.0
J00
723
752
1**
237
297
3*9
574
6**
970

1,317
1 , 856

2,977

27.5

u.gk£6 ) an
Homzm de.

(1967=100)

2.0-3.5

700
722
750
1*5
237
2*0
374
49*
65*
972

1,242
7, 76*
2,770

27.0

.d FIPE-Fandacao IYI&&
Me£o, F., 0 P/Lofa£ema

, NORTHEAST REGION, 1967

3.5-5.0
JOO
722
74*
1*3
22*
275
365
490
640
*76

1,195
7,720
2,6*6

26 .7

ituuto de. Peiqu/c
A&inie.ntaSL no B

5.0-7.0

700
727
74*

7*1
225
270
359
4*3
624
848

1, 156
7,677
2,609

26.5

&a& Eccmonu.c.a6
nat>U...., 1983

t^mmmfm

779

>7.0

JOO
720
747

1*1
223
26*
356
479
606
£77

1,124
7 ,637
2,542

26.2

(P/U.C&6
*

mm^m
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It skould be recalled that, beginning in .7972, the Brazilian 
gove.inme.nt subsidized wheat prices fior ait consumers f which, in 
tke. Northeast, had a regressive -inc.ide.nce.. Re.Au.lt* such as those 
described, particularly &or the. Non.thtLa.bt, can agQSia.va.tz those 
obtained fior nominal income, distribution in Brazil with the. 
census data. o$ 7970 and 19SO, in tke. sense otf greater concen 
tration 0(5 the. real income, distribution.

i

A^ter such an u.nba£anc.e.d pe.>i^ofin\anc<i   growth o& ex- 
portable.* and "pe.r c.apita" dzcline. in availability o£ dome.&tic. 
&ood crops   with a ve.siy likzly negative, e.fa&e.ct on re.al income, 
distribution, aQMic.ultu.re. wa* targe.te.d as a sector witk nigh 
"priority" in the. overall economic strategy beginning in 1979.In 
addition, to that "priority" a ($ew other factors were added, the 
most important being tke balance. o£ payments crisis which occur 
red with tke second oil "shock" in that same year. In other words, 
it was clear that Brazil should increase its exports and decrease 
its import*. The fiirst real devaluation oft the cruzeiro took 
place in December, 1979 and in July o& that same year the alcohol 
program, introduced to substitute gasoline in 1975, received a 
new and large.r Support as well as incentives to private investors.

In Tabte 5 we show &or 1977/54 the indices o& "per ca 
pita" production £or domestic crops and exported ones with, 
sugarcane Ahown separately because o& tke alcohol program . 
hgai.n, as unbalanced performance can clearly be noticed. First, 
the decrease, -1,94 percent annual rate, in the "per capita" pro 
duction o& domestic ^ood crops (rice, edible beans, maize, cassava 
and potatoes}. This, we recall, happened a^ter the decline in
"per capita" production o& the same crops during 1967/76 (Table

i y} 
3) . Y-or individual crops during 1977/84, rice, edible beans
and maize had zero rate ofa growth in "per capita" production, 
while cassava and potatoes had declines, -5.29 percent and -2.27

(1) In terms oft production (not availabi&ity}, 1977 is the recommended year 
to start the series since 1979 and 197S had extremely adverse climatic 
conditions.

(2) A6 already mentioned population growth rate in Braz.il was 2.9 percent 
during tke sixties and 2.5 percent during the seventies.
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TABLE 5

GROWTH IN "PER CAPITA" PRODUCTION OF DOMESTIC, EXPORTED

CROPS ANP SUGARCANE, J977/84 (CL]

yEAR

7977
797*
7979

79SO

7987

79*2

79S3
79S4

DOMESTIC 
CROPS

700.0

86.0

S7.3

90.8

90.2

96.5

73.6
84.9

EXPORTED 
CROPS

•, !

700.0

88.0

94.0 jf

1 7 2 . B '• '

770.6

704.2

707.2

773.3

SUGARCAWE

700.0

705.7

770.5
775.6

77S.3

737.9
756.4

774. B

Annual Growth 
Kate. (I) " J ' 94 2.56 7.S4

(a) ?twduc£ion dcuta faom FIBGE (BAaz-ctcan foundation ^ofi Gzogtiaphy 
and StatiAticA}. Lcu>pe.ytiu xnciice^, 7977 p/tccw, popui&tion 
Qtowth oj{ 2.5 peA.de.nt during 1977/80 and 2.3 peAce^t during 
1980/84, VomeAtic. cAop* ; /U.CE, macze, edible. be.an&, ca64aua and 
potatoes. Exported c^opa•• cotton, peanati, iobacco, 6oybe.am> f 

and cocoa. Stgnifccance. teAtA at the. 20 peAce.nt le.ve£.
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pe4.ce.n-t annually respectively.

Second, Tah£e 5 *how* a ^afa-itani-ta^ -increase, 7. £4 per 
cent annually, ($01 -the "pel ca.p4.ta." production of, tug arcane., 
mostly a* a ie.!>u.tt o& the incentive.* given by the. alcohol pro 
gram. Thirdly, w-ith an intermediate performance, Table 5 shows 
tke. exported crop*, with, a yearly growth rate, -in "per capita" 
production of> 2.56 pe.rce.nt . Such a nate is the. result o {, the. 
3.40 pe.rce.nt annual growth -in "per capita" soybean production, 
6.15 percent in orange, production and 3.07 pe.rce.nt -in cocoa "per
cap-ita" production, although decline.* were veri.fii.ed fior cotton,

12} 
peanut* and cantor bean*

Th-i* unfavorable performance ofi "per capita" production 
oft dome&ti.c fiood crop* should, in the absence ofi compensatory 
operation* in *tock* and/or i.mport*, be reflected in higher rela 
tive price*. Given the -importance oft *uch fiood* fior low-income 
f,am-ili.e* -in term* o& budget *hare*, thi* type o& change could 
bring a wor*ening ofa the real income distribut-ion. Even taking 
i.nto account that other factor* contributed to higher con*umer*' 
pri.ce* dur-ing 7977/64, *uch a* i.ncrea*ed oil pr-ice* -in I979/SO 
and the ri*e in i.nternati.onal commodity price* -in J9S3, it *eem* 
-important to mention that the minimum-wage (in Sao Paulo, Rio de 
3anei.ro, M-ina* Gerai* and the Federal Vi*trict] -in 79 S3, when 
deflated by the i.ndex. o & con*umer fiood pri.ce.* -in Rio de Janeiro, 
wa* 26 percent lower than in 1977. In 197S it wa* 0.9 percent 
higher than in 1977 and in all other year* it wa* lower than in 
J977 (in the range 5.0 - B.S percent}. In J9S2, 37 peicen-t o & the 
Braz-ilian economically active population   17.S million people   
had -income* equal to or below one minimum-wage, a number which 
confi-irm* the importance ofa tke di*tributi.ve i**ue in Brazil.

(1) Including co^ee, the growth rate fior exported crop* wa* 2.53 percent.
(2) Mo*t of> the data in th£* part ofi the paper iA firom Homew de Melo, 7984.
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1.2.5. Policy Ibbueb

It Li* ou.)i opinion that one. ofi the mobt Important 
current problem* In Brazilian agriculture lb the. unbalanced pat 
tern Of$ Itb growth. Obvloubly we are not Implying that thlb I* 

the. only ph.oble.rn. from prevloub bectlonb 0($ thl* paper we could 
me.nti.on pn.oble.mi> related to the. concentration In land ownerbhlp, 
the. occupation o£ the. frontier t>ta.te.{>, the. unbalanced patte.in o£ 
agsu.cuttusLa£ quowth in tie.QJicna.t te.fi.mb (Sou.the.fin v-4 . Nofithe.a&t 

fie.g<i.on&) and a (Jew othe,fi& . In thi.t> 6e.ct4.on, howeue/t, atte.nt<ion 
uiillL be g^.uen to the. pfiobte.m o & unequal pioduct^on gtiowth <in the. 
T*>fiaz4.t<ian cfiop t>e.cton, panti.cu.lafiy bince. the. country jJace-6 a 4e-

In ftfiazi.1, ]9 SB, we think fiive. fractoti* ane. fie.le,vant 
de.te.Kmi.n4.ng fie.bouK.ce. allocation between the. domestic (non-tiade.d), 

mpofite.d and bugaicane. (alcohol/gasoline.) bubb actou : a) a te.ch- 

nologlcal dlbe.qumbfii.u.m {^avofiing exported chop* and bugaficane. ai> 
aaalnbt domestic cAopi; b) the. exchange. Kate policy blnce the 
leal devaluation In febftuafiy, 19 S3; c) the behavlon o & Interna 
tional commodity price*; d) the future o£ the alcohol program; e) 
the fiecebblon o& the Brazilian economy blnce 19 SI.

The faltibt one, the technological dlb equilibrium, can be 
characterized by a greater Intensity In the generation (and 
adoption) o& technological Innovation* jJoA. crop* In the export 
bubbector vlb-a-vlb the domebtlc one. Information hab already been 
given to bupport thlb . Ab a rebult, yield growth lb higher ^or 
the former bubbector, psiofiltabllltleb are altered and agricul 

tural growth lb directed to the exported *ubbector. for Inbtance, 
even In the recent period ofi 1977/84, the following wab the 
annual aggregate rate oft yield growth In Erazlli a) exportb 
cropb (cotton, peanutb , tobacco, boybean, orangeb and coc.oa) ,4.05 

percent; b) bugarcane, 2.79 pe^cen^:; c) domebtlc cropb (rice, 

edible beanb , maize, cabbava and potatoeb) , zero (In the trend 

line) . Ab an example oft the rebultlng unbalanced growth, between 
1977 and 19Z4, even with declining International prlceb , boybean
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a-tea gne.w by 2.038 million he.ctane.t in the. ttate.t o£ Mato Gnotito 

do Sat, Mato Gnotto, Goiat and Minat Ge.nait, -t.eg-t.onA which in 

clude Btia.zi.1' t cennadot a* we-t£ a& ane.at be£ow J59S, a^te-t. the, 

dnve.Zopme.nt o& the. appnopniate. van.ie.tie.4 by the. EMBRAPA tytte.m.

In addition, even within the. dome.ttic tubte.cton, an 
unbalanced techno£og-tca£ situation te.e.mt to e.xitt. I & we 30 back 
to Tab£e 1, it can be noted tha-t ma-tze and po^:atoe4 did c-onbide.*.- 
abty b2.tte.fi in tnim oft yie.£d Qtiowtk than -U.ee, ca44av;a and 
edible bean4 during 1967/76. Wow, ^ofi the. pe.iiod J977/S3 the. 
e.t> timatud A.ate4 o& yie.£d Q/iou)th (tkne.2. ye.cui moving average) (JoA. 
B^az.c£ we^e: ma-tze, 3.SSI; potatoes, 3.241; lice., 2.00%; ca4*ava, 
-1.22% and e.dib£e. bean4, -J.40I. Tne A.^.ce yie.£d growth uoe.nt fan.om 
ze.no to 2.00% between the two pe.tiiod& and the. n.ate.t> faon. maize, and 
potatoe.* ie.maine.d positive, with a good -employ em ent £01 maize.. 
Late.1 on in tkii> pape/z. we \aiLL come back to thit> matte.fi. Although 
thawing an impfiove.me.nt, main£y fa ofl maize, and nice., it it, quite. 
like.£y that a di6e.qui£ibfiiu.m &tiH e.\i&tt> on te.chno£ogica£ ground* 
between exported and dom^tic cfiop&. I & thit, i& i>o , an important 
implication it> the. di^icaity o& A.eve<tie it in a £hotit time. 
pe.fiiod, in t>pite. oft the. ^act that fatiom the. mid-t>i\}e.ntie.t> EMBRAPA 
/ia-6 xlnc/i.ea4ed fi<a> ea/icn inv e.& tme.ntt> ^on. dome.*tic ciop& thn.ou.gh the. 
cfie.ation o national /z.e.6 eat.cn

In the second p£ace, the exchange -^.ate poticy 
by Brazil it woith mentioning. With the maxide.vatu.ation (30 per 
cent) 0|$ the cn.uze.ifio in Fe.bnu.afiy, J9S3 at we££ a-6 the mini- 
de.vatuationt tince. then, it it c£e.an that the. be.havion o& the. 
exchange A.ate hat ftavone-d pnoduction &on export. 1& we. take, into 
account Bnazil' A agreement w-cth the Inteinat/cona^ Mone.tany Fund
- de.vaiuation e.qual to the. monthly nate. o& dom&ttic inflation   
up to 1985, at we.il at the. countny't unge.nt need &on a iange. 

tnade. tunplut, the. conciution it that ^on the. ne.an fiutune., the 
exchange -^ate policy thould continue, to be. one. ^avu.iing agnicul- 

tunal e.x.pontt .

In the thind place., it it ne.ce.ttany to contide.n the.

-recent be.havion o& "pe.n capita" income.. Thit it to because in
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1981 we had the. beginning ofi an economic tece^-ton and con&e.- 
qaant£t/, -the obAe.ive.d decline. -in income "pe-t cap-tta" contii.bute.d 

to a downward Ahifit in the. inteinal demand $01 dome.At<ic ciopA. 

ThiA fiuithe.1 fiavoiA export ciopA vJia. the. iuu.lti.ng <inc.ie.aAe. in 
the. pii.ce.-iatio o£ e.x.poitable.A-dome.Atic clop*. To g-tve a mole. 

piec-c.6e ^.dea 0|$ the. impoitance. 0|$ th-t.4 pioble.m we. coutd mention 

.Bacha' A (/954) e.A ti.mate. o& the, ave.fia.Qe. "Atandaid" o^ £i.v<ing Jin 
19&4, whic.h wa4 77 percent lowe.1 than Jin. 19SO. Ih-i* e.&t<imate. 
a^4ume4 Z&A.O Qfiowth in 19&4 (actua££y -it wai> pot-it-ive.) , the. de.- 
te.fi<io station -in the. tumA o& tiade. and the. ttLanAfizu o<J mat 
tL<z.t>ouLtLc.e.i> to fiotie.'igne.iA , in addition to the, 14.1 pe.ice.nt de.c.line. 
i.n "pe.1 capita" GVP. The. ma.gni.tu.de. o £ 4ach a ^att indi.c.ate.^ that 
 in the. next ^ew t/ea^4, euen with the. beginning o& economic. A.ecou- 
e.iy , i.nte.inat demand may be. a con^tiaint on the. e.x.pant>ion o& do-

In ^ouith place., the.ie. it> the. be.havioi o& inte.inationat 
commodity pij,ce.t> , at ie.a4t tho*e. ie.te.vant to Biazit'A agiicui- 
tuial e-xpoit* . I & , in the. ne.ai ^u.tu.ie., tuch piice.t> incie.at>e. &iom 

the. pie.Ae.nt tow ie.ve.lA, the. e^ect Mould be. Aimitai to the. one, 
caused by the. exchange late., that iA , an inc.ie.aAe. in the. ie.£ative. 
exported - dome.Atic ciop pfiice. latio with ie.Au.ltant change.A in 
the. ciop mix.. With the. e.x.ce.ption oft the. Ae.cond Ae.me.Ate.1 oft 1983 
and the. faiiAt one. o & 1984, inte.inational commodity pi-ice.A have. 

been quite. £ow aA compared to the. le.ve.1 o & 1980. Pol inAtance., 
afite.1 an ave.iage. ctoAe. to US$ 300 pe.1 ton in the. second Ae.me.Ate.1 
OjJ 1980, the. Aoybe.an piice. waA ne.ai US$ 200 in the. second AejneAtei 
o& 1984. Woild ie.ce.AAion, high ie.al inte.ie.At iate.A and the. ove.1-
-value.d doitai, Aome.what ie.late.d fiactoiA , aie. ie.cognize.d aA ie.a- 
AonA £01 the. he.avy de.cline.A in commodity piice.A .

finally, the. taAt ie.-le.vant vaiiable. iA the. fiutuie. o& 
Biazil ' A alcohol piogiam. ThiA fiu.tu.ie. iA not cle.ai to U.A fiiom
 indicationA ofi ie.ce.nt gove.finme.ntal atitude.A . The. production goal 
£01 the. ciop ye.ai 1985/86 - 10.6 billion tite.lA   will be. in 

taige. pait fiull&ille.d, and quite a jjeu; new pioje.ctA have. been 
fjxi.nanc.iid Aince. the. "boom" pe.liod 1979/82. fiom 1977/84 the. Augai-
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atea incteaAed at an annual late. o& 7.43 pe.fi.ce.nt, while, the 

atea wi.th domeAtic and exported ctopA temained constant. In thiA 

context, it iA not poAA-iblc to diAtegatd the. cornpetiti.cn &ot land 
and othet inputA between Au.gaA.cane., exported and domeAtic ctopA. 
We be£-ceve thete ate. gtoundA &ot tie. & cumulating the. countiy'A 
e.ne.igy policy, that iA, p>ie.ve.nting additional e.x.panAion o& Augan.- 
cane., ThiA concluAion iA baAe.d on the. high Aocial c.oAtA o;J pno- 
dacing alcohol in Brazil (US$ 79-91 pe/i baiie.1-equivalent in 1981} 
(Hcmem de Me£o and ?e.lin, 1984} and the ex.iAtence o& cheapen al- 

tefinati.veA (domeAtic. oil, coal, natural gaA, Ahale oil, conAeiva- 
tion, -impnoved ufiban and long-diAtance ttanApofitation) .

In concluAion, toe be£-ceve that one o& the moAt important 
pn.oble.mA today ^oti Brazil iA to dcA<ign a compenAatotiy policy ^oh. 
the expanAion o & the domeAtic ciop AubAectoi in light o& the 
above fiive faactotiA . Pan.ticu.laty important £01 Auch a policy ate 
conAttaintA due to the technological diAequilibtium and the ex 
change tate policy. The ^otmet faollouiA &tom the uncettain and 

long-tun natute o& teAeatc.li inveAtmentA. EWBRAPA haA incteaAed 
Auch inveAtmentA and it iA vety impottant that they ate not diA- 
continued in the fautute. The Aecond one faollowA dinectly &tom 
Btazil'A extetnal debt and the need {^ot AubAtantial incteaAeA in 
cxpottA .

1
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2. The. National Agricultural ReAearch SijAtem (MARS)

2.1. Overview

In the p/Lev.£ous chapter we mentioned -t/ia-t -on 1973 there 
was an -tmpo/t.an.t change, in the. organization ofi agricu.itu.raJi 
reAearch in Brazil, with the creation ofi EM8RAPA - Brazilian 
Company ofi Agricultural. Re.Ae.arch -, a Atate owned corporation 
included in the. Ministry ofi Agriculture.. Together with. Auch an 
organizational change, it seems that a major policy change, alAo 

took place., in the. sense that firom that moment to the. pre.Ae.nt, 
rq.Ae.arch activitieA at the. fie.de.ral level received a much greater 
Aupport than in previous periods, sucn as that be.ginning in the. 
e.arly fiifitie.* wnen re.Ae.arch activitie.A we/te declining while. thoAe. 
related to extenAion were increaAing.

Agricultural research in Brazil haA typically been 
concentrated in the public Aector, both federal and Atate. The 

participation o& the private Aector haA been quite Amall, with 
the moAt important exception being maize reAearch (hybrid seeds), 
with national and foreign-owned companies. With reApect to the 
development oft agricultural reAearch at the federal level, two 
periodA are uAually diAtinguiAhed as repreAenting dififierent 
orientationA afiter World War II. The fiirAt one, dating firom 
before World War 11 laAted until 1971 (Schuh and AlvcA, 1971}. 
In thiA fiirAt phaAe, the reAearch organization was in the fiorm 
ofi a traditional public service - the National department ofi 
Agricultural ReAearch and Experimentation (PNPEA) in the MiniAtry 

ofi Agriculture.

In thiA period, beAideA the lack ofi a continuing efifiort 
by the federal government, in the sense o& providing agriculture 
with appropriate technological innovation*, there alAo was 
inadequate geographical diAtribution ofi reAearch unitA, as well 

as the absence o^ proper communication between reAearcherA and 
fiarmerA. Among the consequences, Schuh and AlveA (1971) pointed 
out the co-exiAtence ofi a large number ofi reAearch projectA wich
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paralle.1 obje.cti\>£A and faor productA without gre.at impoitance. 04 
faood ite.nA on af> e.arnei-b oft fao-iclgn exchange.. In addition , the. le.ve.1 o$

(oai a Lonc-tuig ^acto-t -en keep-uig iQAe.aidtie.iA a,i ioef£ ai j$o4 attracting 
new oneA .

MAO, aA pointed out in the. pie.viouA chapte.r, the. indica

tionA (PaAtoie. e.t at, 1974) are. that only a. fae.w Atate.A, Auch cu> 
Sao ?au£o, Rio Gfiande. do Su.1 and M^.na.4 Ge.na.ii>, ci<iate.d and we.n.e. 
able, to Auttain ne.& e.aic.h int>titu.tiont> during the. labt 100 ye.asiA, 
o& wkich only Sao Paulo'* e.^on.t had gie.at 4acce^>4. Out nvizw 
in the. pn.e.viou.4 c.kapte.1 con^-t/imed tni* la&t point &oi the. ca-6 e4 
o£ c.o^e.e. t cotton, Aug.aHc.ane., oiange.4 , maize, and potatoe.6 in Sao 
Paulo. The. ^in&t tie.* e.an.c.h c.e.nte.1 in the. btate., Campina* ' Agronomic 

Institute., wa^ c.ne.ate.d in 1&&1 mainly faon. co^ee n.e.t> e.aic.h . It 
wo4 6olJ?.ou)e.d by the. Biological Institute., the. Vivi&ion o£ 
Zoote.chonology and Animal Nutiition and the. Ve.paitme.nt o£ Zoology, 
none. o$ the. &ou.ti with any dinzct. ie.lation to univ e.M iti HA . The. 

&tate. hat> at&o f^ofi a long time. Auppotite-d an agricultural. School 
im Vinac.ic.aba (ESALQ.) within the. Uni.ve.uity o& Sao Paulo. Othe./i 

now

The. Campinat,' Agronomic Institute. (IAC) , be.&id<L& 
he.adquasite.rj> in CampinaA , had a total o& 16 e.x.pe.tiime.ntal 

 &pre.ad ove.r moAt ofa the. agricultural ne-gionA in the. btate.. FOA. 
an individual Atatz, Sao Paulo' A e.^ort wat> quite. imp<ie.t>Aive., 
c^pe dally when the. comparison i& made, to that at the. fae.de.ral 
le.ve.1. for instance., in 7969 Sao Paulo '4 agricultural r HA e. arch 

AyAte.m had 720 re.Ae.arche.iA, while, the. fae.de.ial AyAte.m (VNPEA) had 
S50 faor Brazil a& a whole. \?ai\>a, 1973). ThiA fae.de.ral AyAte.m 
wo4 faorme.d by nine. ie.gional re.be.arch ce.nte.iA, e.ach one. with a 
network ofa e.x.pe.rime.ntal AtationA. UAing the. numbe.1 ofa inAzarchnu 
£n e.ach ce.nte.1 aA an ind&x. ofa e.fafaoit, a Ape.cial faavorable. note. 
could be. made, faor the. re.Ae.arch ce.nte.iA locate.d in Re.cifae. [?e.i- 
nambuco) , Se.te. LagoaA (MinaA Ge.iaiA) , Rio de. Jane.iro {the. AO~ 

calle.d Km 47} and Pe.lotaA ( R-co Grande. do Su.1). Each ofa the nine. 
ie.gional re.Ae.arch ce.nte.iA ofa VNPEA Au.pporte.d re.Ae.arch in cropA 
important in the.ii ie.Ape.ctive. i&gionA which aA me.ntione.d above., 

involve.d conAide.rable. amount ofa duplicated e.fafaort.
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Thi* pattzin o& agricultural re*eaich organization wa& 
called "the di^u*e mode.1 o^ research" by Pa*toie and hive* 
{19S4}: "the. main fiacture o& thiA model i* that each re-&earch 
unit trie* to diver*i^y itA activities, re*earching many di^er- 

ent product* and attempting to Qe.ne.iatn a wide, allay o& technol- 

ogie*". The. ciiticiAm o& Va&tofie. and A£ve.6 wa4 ba&e.d on the. 
expen4-cuene.6A OjJ AUC/I AyAtzm o£ ie.^e.aic.k organization, Aince. 
only pait o& the. new knowledge g <Ln<L*iate,d wa4 e.^e.c.ti\>e.ly &iant>- 

£oime.d into new technology. The. second phate. in the. de.ve.lopme.nt 
o£ agricultural re.6e.aich in Brazil, dating £iom 1971 to pie.&e.nt 
dayt, toa.6 an anAwe.1 to tuch an ine.&&icie.nt situation. In 1971 a 
special committee. u»a^ appointed by the federal government to 

evaluate the leteaich situation in the countiy, and in 1973 
change* were formalized thiough the creation o^ EWBRAPA, which 
Started -it* opeiation* on April 26, 1973.

2.2. Institutional Structure

The creation o& EWBRAPA, a major policy and organiz 

ational change in Brazilian agiicultuie, wa4 a recommendation o^ 
the special committee appointed by the Minister o£ Agriculture 
in J97J, with the objective o£ evaluating the federal t>yt>tem o£ 
agricultuiai research existent at that time. lt& main conciudion 

wa4 the need o£ an urgent reform o^ the research Ayttem in the 
country. Next we will be reviewing what were the batic prin 
ciples o£ the research model implemented at that time and 

continuing nowaday*. In the word* o£ PaAtore and Alve&, "the 
batic. tenet o& EMBRAPA it, that applied agricultural research 
should be guided by the concrete need* o& the national society 

a* ex.preA*ed in government policies and in the concern* o& 
faaimei*, extension agent*, and indu*tly. Execution o& applied 
research directed toward immediate need* i* *een a* the prov 

ince o& the technological re*earch inAtitute*. More fundamental 
research in *een a* the province o& the univer*itie*" (Pa*tore 

and Mve* , 19S4) .
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In addition to thiA ge.ne.Jia.JlL piinciple. &oi the. ML fa o tun 
o£ the agiicultulal leAzaich AyAtem in Biazil, Aix Apeci^ic gui 
delineA weie uAed (PaAtoie and A£ve4, J9&4): a) the. tianA^ei o& 
fioieign technology wa4 con4-i.deA.ed valid but with limited import 
ance -in Many instance.* . Training abttoad and te.chn-Lc.al aAAiAtance 
weie con.4-tde-t.ed a4 important; fa) ie4 ea-tch e^oitA Ahould be. con- 

centiated on legional ptio j e.ct& , due. to the. 4 caticitij o& human and 
financial tie.-i> oaAce^; c) the. ptiivate. Azctoti &hou.£d pa-it-ic4.pa.te.

 in the. de.ve.iopme.nt o& mott ne.& e.aich pioje.ct&; d) the.ie. Ahouid be. 
adm-in-i* tiat-iv e. &le.x.<ibiJtity -in the. ie.-t> eaA.cn 4t/4^:em -en 
obtain-ing e.x.tia 6-inanc-iaJL ie4ouA.ce4 and -en de^eA.m-i.n^. 
O|J 4a£aA.-te4, a4 we££ a4 iAa-cn-cng need^; a) a c£o4 e ie.£at4.c n->> h-ip 
should fae e-6^tafa£-c4/ied w.t.£h -tne ex^en^-con 4eA.u^.ce and -the. -input

-induAtiy w-ith the. obje.ct-ive. o& -impiov-ing the. d-ifi^uAion me.chan-iAm; 
6) knowte.dge. &iom -inte-inat-iona-fL in&t-itute.* and fa.iom othe.1 ^oie^ign 
A.e4eaA.cn ce.nt<L'U should be. adapted and 4piead thioughtuut tha cotut- 
ttiij. Economics ie.-be.aich should al&o fae -included -in tke.

I($ we ie.ca£l the. da^c-cenc^e^ and £cw pioduct-iv-ity ofa 
the. pizviou* ie.Ae.aich Ag&tm -in Biaz-il (PNPEA) , we can naue an 
-cdea o^ t/ie chal£e.nge. &ace.d by thoAe. -involved -in planning the. 
&<iiAt Ate.pA o& the. new AyAte.m. It -iA impoitant to note., again 
£01 oui comme.ntA late.1 on, that agiicultuial ie.Ae.aich in Biazit, 
pie.viouA to EMBRAPA'4 cA.ea^on, wa4 almoAt &ntiie.ly conce.ntia.te.d 

at CampinaA' Agionomic InAtitute. (IAC), a ie.lative.ly laige. 
tte.Ae.aicn ce.nte.1 Auppoite.d Aole.£y by the. Atate. o& Sao Paulo.

It lookA like. the. challe.nge.A aA we.ll aA tke. di^i- 
cultie.A to be. &ace.d by the. new ie.Ae.aich AijAte.m we.ie. cle.aily 
pe.ice.ive.d by thoAe., like. PaAtoie. and &l~:e.A, diie.ctly involved 
on the. evaluation pie.ce.ding EM8RAPA and in the initial planning 
a^tei itA faoimal cieation. foi instance., thoAe Aame two authoiA 

e.n\phaAized that "the de.ve.lopme.nt o& EMBRAPA implie.A the concen- 
tiation o& lelatively laige financial and human ie.Ae.aick le- 

AouiceA on a limited numbei o& pioductA. The challenge that 
thiA model pieAentA iA that o£ defining piioiitieA and leAponding 

to changing ciicunAtance.A" (PaAtoie and \lveA, J9&4, p. 124}.
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Althoagh with quite, a large. n.&sp( ns-ibility -in do-ing 

ctQti-ic.Viitu.ial ne.se.anch and obtaining use.fiul ne.s alts to &an.me.n.s ,-it 

is -important to e.mphastze. that firom the. be.ginn-ing EMBRAPA wa4 
not supposed to be. the. only re.se.arch Institution to c.ove.r 

Brazil as a whole.. The. state. ne.se.arch system still had an im 
portant place, -in the. Institutional mode.1 imple.me.nte.d a^te.r 7973 
and EMBRAPA'4 roto. was to de.ve.lop -it when ne.ce^Aa/tt/ and/on 
Auppoit it. EMBRAPA had the. difie.c.t ie.&pon&ibi£<ity [on. c.fie.ating 

and impie.me.nting commodity   oitie.nte.d national. ne.t>nafick cunte.^ . 
AA we mnntione.d be.&ox.e., ju.t>t a ^ew Atat&A in Brazil wa/te able. on. 
wil-l-ing to cmate. on. maintain agii. cultural H.2.& e.a>ic,h -institutions, 
Sao Paulo be.ing the. ma-in e.x.c.e.ption. AA a ne.i,u.lt, tki.i> pant ofa 
EMBRAPA'4 walk had to btatit pnact-ically faiom scratch and Mat, 
conce.nt/tate.d on tn.ain-inQ n.e.t> e.anche.n.i> faon. the. i>e.\jznal btate.* at, 
we.ll a4 providing the. sie-i>pe.c.tive. Atate. gove.tinme.ntA with a&'sitst- 
anc(L in the. on.Qani.zati on o& tke.in. own n.e.t> e.an.ch conpon.ation& (?at>- 
toie. and hlve.*, J9S4).

In faac-ing the. pn.obie.rn o^' c.4 tab tithing n.<a>e.anch pn.ion.- 

itie.* in te.n.mt> a^ pn.odu.ctt>, n.e.Qiont> and tLe.&ou.s>,c^ a.n°.at>, EMBRAPA 
came to the. following de.cit>-iont>: wheat, iaga/icane, maize., e.dible. 

bean^, t>oybe.an&, n.ice., n.dbbnn., live.s>tock and dain.ij, -in te.n.mt> of\ 
pn.odu.cti>, and "ce.n.n.ado6", t>e.mi-an.id agiJ.cu.ltu.tie. and humid-tn.0).<.c 
agn.-icultu.tie. in te.n.mt> o& /te-6o unco. aA.ea.4. National ne.6ean.ch ce.nte.n.t> 

we.n.0. cnaate.d ^on. e.ach o & th<L&e. pn.o duett, with the. e.x.ce.ptioni> o& 
iuga/tcane and to^ee. Ai we men.t-coned in the. pn.e.\>iou.t> ckapte.n, 
&ugan.cane. ie.>!>e.an.c.h ha* been, -i-ince J977, u.nde.n. the. n.e.^pont>i.bility 
o& PLANALSUCAR, a4 in&t<itu.ti.on belonging to the. MintAtny o£ In- 
du.tttn.ij and Commence. S-cnce this last ne.se.anch ce.nte.n. wa4 cn.e.ate,d 

in 1971 be.&one. the. on.ganizat.ion o& EMBRAPA, we can only &pe.culate. 
that EMBRAPA may have, had, -in its be.ginni.ng, the. goal oft incon- 
pon.taing sugancane. ne.se.anch in its own system. Euen -i^ that is 

tn.ua, the. faac.t -is that such i.ncon.pon.ation has not uccunne.d up to 
the. pne.se.nt. /(boat the. co^ee ne.se.an.ch ce.nte.n., what could be 
le.an.nt finom oun. v-isits ^on this ne.se.anch -is that EMBRAPA o^e.ne.d 

it to the. state, o & Sao Paulo in collaboration with Camp-inas'
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A.gionomi.c Institute., bat that i.t uiaA ie.^uAdd by the. ttate. QO v- 
e.sinme.nt. Nowaday*, the. li.At o& EMBRAPA'* national ie.Ae.aick 
c.e.nte.iA inc.lude.A & <L\) e.ial othe.iA not -en the. i.nitial dn^-initio n ofi 
piioiitie.A , Auch aA : cotton, caAAava/ fiiuitA , poik/poultiy , palm, 
goatt, \>e.ge.table.A and agsLJ.cultu.sial che.micalA {^01 plant diA <La& <n> . 

to c.a.t'io n4 atie. the.

a) Cotton: Camptna Gsiande., Pa.ficu.ba
fa) R^.ee and Be-an*    Go-Lanta, Go/ta-5 (Ce.nte.i-We.At)
c) Goatt> : Sobtial, Ce.aia (NotLthe.aAt)
d) Agfi-icaltLLfLat Che-mtcai^ : CamptnaA , Sao Paulo (South-

e.) Li.v e.6 to cfe : Campo Giande., Mato Gtioi>i>o do Sal (Ce.nte.ti-

&) Vcu.?iy: Conone.1 Pac.he.co, M-inaf, Ge.tiai.& (Southe.at>t)
Q] Ve.ge.tabl<L*: KnabZlla, Fe.de.ial V^titct {Ce.nte.n.-We.t>t}
h] Ca^&ava/Fiu.Lt^>: Cfiuz da& Alma* , ftah-ia (Non.the.aAt)

i] Maize./ So ighu.mi Se.te. LagoaA, M-cnai Ge/ta-t.4 (Sou.the.aAt)

j) Ru.bbe.si/ Palm: Manau.6 , kmazonctb (Month)

fe) Soybe.anA'- LondlinJ., Parana (South)

1) Polk /Poultry : Conc.oh.dia, Santa Cataitna (South)

m) Whe.at: Pat>t>o fundo, Rio Gtande. do Sul (South)

n) Te.mpe.iate. Fiuit^: Pe.lotaA , Rio Giande. do Sul (South)

Fiom thiA updated HA t oft national ie.i>e.aick ce.nte.iA it 

can bi noted that EMBRAPA'4 *yAte.m haA e.x.pe.iie.nce.d a fiubAtant<ial 

<Lx.pa.nAi.on faiom itA -initial liAt ofa piioiity pioductA. With the. 

e.x.ce.pSi.on o£ iugaicane. (cove.ie.d by PLAMALSUCAR) and co^e.e., we. 
cannot think o& any majoi pioduct in Biazil-ian agiicultuie. that 

i.A not pie.te.ntly cove.ie.d by EMBRAPA'4 io.Ae.an.cli AyAte.m. Cle.aily , 

thiA e.x.pan&ion o& the. lange. oft EMBRAPA'4 activiti.e.A ie.pie.Ae.ntA a 

policy change, faiom the. e.ailie.1 oiie.ntation: "bince. ie.Aouice,A ale. 

Acaice., it iA ne.ce.AAaiy to limi.t the. numbe.1 o& pioducti.on t>yAte.m 

prototype.* de.\je.lope.d and the. numbe.1 o& commoditie.A ie.Ae.aiche.d. 

Cle.aily piioii,tie.A mutt be e-btabliAhzd, but thiA me.anA that Aomn 

gioupA o& ^aime-iA may not ie.c.e.i,vp. the. be.ne.6i.tt o & mte.aich" (PaA- 

toie. and hlve.A, 1984, p. 725). A., uie. wi.ll Ae.e. in the. ne.x.t Ae.cti.on



-65-

EMBRAPA'4 budget gn.e.u) considenably ova*, the. pe.ni.od 1974/S2. It 
is possible, tkat one. way EMBRAPA'4 administsiatons duning 1974/84 
fiound n.e.se.anck nesoun.ce.s could be. incn.e.ase.d Mas -to XL H cleave, -the 
nu.mbe.ti o& commodities having a. national ne.se.anck ce.nte.n. na.tke.ti 
than to convince, gove.nnme.nt o^icials to naise suppont &on a 

give.n numben o£ ce.nte.nt>. Elise.u Alves, ^on.n\e.n pn.eside.nt o£ 
EMBRAPA, i>aid tkat "mobil-LzinQ the. ove.na.ll &u.ppont 0(5 society, 

including t>u.ppont by *pe.cial intene.&t gnou.pt> it> the. be.bt way to 
a,t>£u.ne. the, continu.ou.6 allocation oft ne,t>ounce.* to a give.n activ 
ity Auch at> agn.icultunal n.e.&e.an.ck" (Alve.6, 19&4, p. JS7). In a 
natke.n anticulate. ditcuAAion about motivating inve.Atme.nt in 

agtiicultunal tie.&e.ancn, A^ve.4 (pp. 180-84) me,ntione.d tke. fallowing 
&te.pt>: a) Akowing tke. ne.e.d to incne.a&e. pnoc'activity; b) ongan- 
izing a public information and e.ducation campaign; c] making 
e.^ont^ to identify and ne.ack special tange.t gnoup*; d) coondi- 
nating e.^ontA among vaniou* ne.&eanck institutions; e) us.ing 
special skill gnoups to incnease. inve.stment in agnicultunal ne.- 
se.anck, and &) tnaining ne.se.anck wonke.ns in communicating witk 
tke. QZ.ne.nal public.

T-nom tke list pie.se.nte.d above. o& EMBRAPA'4 national 

ne.seanck ce.nte.ns, it can be. note.d tkat some. o£ the.m coven com 
ma ditie.4 in tke. CGIAR syste.m. Tkat is tke case o& CIAT taitk nice., 
e.dible. be.ans, cassava and pastune.s , CIMMiT witk wke.at as we.ll as 
maize, CIV witk potatoes (in tke. national ce.nten &on ve.ge.tabIe.s] 
and IRRI with n.ice.. It can also be note.d that EMBRAPA doe.s not 
kave. an e.conomics ne.se.anck cente.n but natke.n. does neseanck in 
tkis ane.a, mainly in nelation to agnonomic n.e.se.anck in eack 
national ce.nte.fi., as we.ll as in its ke.adquante.ns in Enas^lia witk 
VEP-Vepantment o& Studies and Re.seanck - wkick has a collabonation 
iMitk IFPR7.

On tke. otke.n hand all tkne.e. ne.sounce. ane.as intially 

stated as pniox.itie.s   "ce.nnados", se.mi-anid agnicultune. and 

kumid-tn.opic agnicultune-we.n.e. de.ve.lope.d as CPA - Ce.nte.ns &on 
kgn-icultunal Re.se.anck. Tke.y ane. located nespe.ctive.ly in BnasZlia 

(Pe.de.nal Vistnict), ?e.tnolina (?e.nnambuco, Nontke.ast) and Bele.m
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.

(Para, North). The. " ce.rrad.oA" ce.nte.r haA a coliab.oH.at4.on with 

CIAT white, tne. CPA - &e.mi-arid haA one. with ICRISAT. In addition, 

EMBRAPA c.n.e.ate.d the. Ao-catie.d "Ape.ciai 4eiv,tce4": CENARGEN, In 

Bnai>4.iia, fion ae.ne.t-ic. re.Aource.A and cotiaborating with ZBPGR; 
CTAA, -in Rio de. Janeiro, &or agricLitturai and &ood te.chnoiogy; 

SMLCS, ait>o -in Rio de. Janeiro, £on Aoii Aur.ve.y and conAe.rva.tion, 
and SPSS, -in BH.a&Zila, &OSL production ofa ba*-ic

EMBRAPA'-6 n.e.&e.a.ic.k &y&te.m -i.i> compte.te.d by 
& e.>LV4.ce.A and 16 fi<L& e-a-ick e.x.e.cut-ion un-it* at Atate. on te.tin.iton.g 

te.ve.it>. The. Ao-caiie.d t>p&c.-iai u.n<itt> afLe. iocate.d -in Se.tLope.di.ca 
(R-io de. Jane.-itLO, Sou.the.aAt] ^oh. Ao-it b-ioioay, and -in Cux.-it.iba 
(Parana, South] ^oti ^on.e.At n.e.&e.ax.ch, The. n<Lt>e.afLck e.x.e.cut-ion uniti, 
atie. iocate.d -in hitam-itLa (Paha, NofLth] , A/taca/u (Se.tLg4.pe., Non.thw.At], 
Bage. (Rio Gtiande. do Sa£, South), Be.nto Goncaive.* (R-io Giande do 
Sui, South), Cace.n.e.A [Mato GSLOAAO, Ce.nte.tL-ltie.At)., CaAcata ( R-to 
Gtiande. do Sui, South), Cotiumba (Mato Gn.oAAo do Sut, Ce.nte.tL-We.At), 
VounadoA (Mato GtLOAAo do Sui, Ce.nie.tL-We.At], ManauA (Amazowai ,Notith) 
Pe.iotaA (Rio Gnande. do Sui, South), Pon.to Ve.iho (Rondonia, No titk], 
Rio Bttanc.0 (Ac/te, Month], Sao CatiioA (Sao Pauio, Southe.aAt) , Te.- 
tie.Aina (PiauZ, Notithe.aAt], Boa ViAta (Ronaima, Notith), and Macapa 
(Amapa, Month).

The. above. iA EMBRAPA'4 n.e.Ae.an.ch AyAte.m fan.om the. point o& 
vie.w oft the. corporation'A Atnuctutie.. To complete, the. nationai ne.- 
A e.anch AyAte.m we. have, to mention the. Atate. tie.Ao..atich con.ponationA 
aA uie.it aA othe.n agn.icuttun.at n.e.Ae.an.ch inAtitutionA. ThiA iA im 
portant bec.au.4e much ofi EMBRAPA'4 ne.Ae.an.ch iA ptanne.d and executed 
in coitabonation with Auch iocat onganizationA. In othe.n. wondA, 
EM8RAPA haA a nationai nice. n.e.Ae.anch program, a nationai Aoybe.an 
re.Ae.arch program and AO on &or thoAe. commoditie.A aire.ady tne.ntione.d 
O.A cove.re.d by EMBRAPA'4 nationat ro.Ae.arch ce.ntre.A . The. fioiiowing 
Atate.A have, agricutturai re.Ae.arch corporation ^inanciaity Aup- 
porte.d by the. re.Ape.ctive.A Atate.A aA we.it aA by EM8RAPA: a) North- 
&aAt re.gion: AiagoaA, Bahia, Ce.ara, Rio Grande. do Horte., ParaZba, 

Maranhao an I Pe^nambaco; b) SoutktaAt re.gion: MinaA Ge.raiA, Rio 

de. Jane.iro and EApZnito Santo; c] South re.gion: Santa Catarina;
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d] Ce.nte.Ji-Wo.At region: Goias, Mato Grosso do Sat and Mato Grosso.

A j$ew important agricultural states., tuck as Sao Paulo, 
Parana and Rio Grande do Sul, do not nave. research coJipox.at4.ont>. 
In two o.jj these cases, Sao Paulo and Rio Grande do Sul, a re 
search system in the. state's public administration already existed 
and a decision was taken not to transform it into a ne.be.an.ck cor 
poration. In Sao Paulo, besides the. Campinas' Agronomic Institute, 
tne.n.e. atie. the. Biological Institute. (Sao Paulo], Agricultural Econ 

omics Institute. (Sao Paulo), food Te.chnology Institute. (Campinas) 
and the. 2oote.chnology Institute. (Woua Ode.ssa) . In Rio Grande. do 
Sul there, are. IPAGRO - Agronomic Re.se.arch Institute. (Porto Ale.- 
gre.), the. Veterinary Research Institute (GuaZba) , the lootecny 
Institute (Porto Alegre) , as well as the rice experiment station 
oft IRGA - Rio Grande do Sul's Rice Institute - in Cahoeirinha.In 
the state o& Parana, with no previous research institutions up to 
the early seventies, there is now Parana's Agronomic Institute - 
IAPAR - in Londrina and organized as a foundation.

2.3. Allocated Resource*

In previous sections oft this paper Me indicated that, 
before the creation oft EMBRAPA, agricultural research at the fed 
eral level in Brazil was quite deficient either quantitatively or 
qualitatively. Important research results were not characteristic 

o& the period before to the sixties. On the contrary, only the 
state o& Sao Paulo w.'a.i able to create and expand a series o& re 
search centers &rom late in the last century, with several im 
portant research results, particulary in the case o& Campinas' 
Agronomic Institute. We mentioned the research successes inco^ee, 
cotton, suaarcane, oranges, maize and potatoes, besides the &act 
that soybean research actually started at Campinas. We also em 
phasized the unbalanced nature o& technological innovations in 

Brazil, in terms o£ domestic vs. exported crops, including in our 

evidence the behavior o& individual crop yields over di^erent 
periods o& time.
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Such a. pre.dominance. o£ Sdo Paulo'6 re.6e.arch in6titution6 
i.n the. total. Brazilian fLe.6e.arch e.fifiort wa6 fLe.ce.ntli/ con&irme.d by
the. de.taile.d anal.y6i6 o& Eve.n6on (Even.ion, 19.84). Working with

11 \ 
the. conce.pt o£ re.6e.arch unit6 , he. wa<6 able, to 6how that Sao
Paulo'6 6hare. -in total Brazilian re.6e.arch ove.r time. wa6 the. &ol- 
£owing: 95 pe.fLce.nt in the. th-irtie.6, 67 pe.fLce.nt -in the. ^ortie.6, 68 

  pe.fLce.nt -in the. & -i & tie.*,, S3 pe.fLce.nt -in the. 6ix.tie.6, 47 pe.fLce.nt 
dufL-ing 1970/77 and 19 pe.fLce.nt dufL-ing 1978/&0. Such data atbo n.e.- 
ve.al the. dfLat>t<ic £all -in Sao Paulo'6 bhafLQ. i\i the. i>e.\)<Lnt-ie.-!>, 
e.x.act£y w/ten EMBRAPA wai cn.e.a.to.d and wa-6 i.ncfLe.at>i.ng itt> budget. 
We wltl come, back to th-i& po-int late.fL in the. pape.fL. At thit, mo- 
mtnt, howe.ve.fL, -it ii> fLe.le.vant to po-int out that u&ing Eve.n*on't> 

conce.pt 0($ "A.e4 e.afLch un-itt", BfLaz-il-ian total annual fie.t>e.afLch -in- 
cfLe.ai>e.d 384 pe.fLce.nt ^om 1960/69, -imme.d-iate.lly be.&ofLe. EMBRAPA, to 
1978/80, about fi-ive. ye.afL* a&te.fL iti> cfLe.at-ion. Howe.ve.fL, -in Sao 
Paulo, the. obj>e.SLve.d growth -in the. &ame. pe.fL-iod wat> only 19%.

On a cfLOp bat>-it>, the. fLe.6u.ltA obta-ine.d by Eve.n*on te.nd to 
confi-ifLm oufLA: "-in ge.ne.fLal, pfL-iofL to the. 19406, only co^ee, cotton, 
6ugafLcane. and, to a le.66e.fL e.xte.nt, c-itfm.6 &tLu-it6, we.n.e. fLe.ce.-iving 
anyth-ing mofte. than toke.n attention. During the. 19406 the. 6ituatic,i 
changed little.; fLe.6e.afLch on potatoe.6 and ve.ge.table.6 incfLe.a6e.d. In 
the. 19506, fte.6e.afLch on ^ice. began and conn al6o fLe.ce.ive.d 6ome. 
attention. Eve.n at the. e.nd o£ the. 19606, houe.ve.fL, Brazil'6 fL<L- 
6e.afLch 6y6te.m did not e.x.hibit e.vide.nca o& wi6e. planning faofi eco 
nomic growth via inve.6tme.nt in new te.chnology. Important c/io/j.i, 
notably pe.anut6, manioc, many ve.ge.table.6 and even w)he.at we-te give.n 
only toke.n tLe.6e.a,'Lch, Cocoa, fLU.bbe.fL and banana6, alto important 
cfLOp6 , Iike.wi6e. fLe.ce.ive.d little, attention" (Euen-ion, 1984,p.250). 
We do not be.lie.ve. it would be an exaggenation to 6ay that Eve.n6on'6 
fLe.6ult6 confiifLm oufL pfLe.viou6 conclu6ion that tke.n.e. uia6 an unbal 
anced pattern o & te.chnological innovation in Brazilian agricul 
ture., at Ie.a6t until fL&ce.ntly.

(1) Eve.n6on'6 "fLeA&afLch unit" i6 a double. mea6uA.e. fiut -it fLe.pfLtee.nt6 a
"6tandafLd" publication, con6tn.ucte.d with di^eAe.nt we,ight6 faon. commodities 
and ge.ne.fLal ie6eat.cn. Second, with the. e.xpe.nditufLe. data it can be. 
6ofune.d into a monetary value, ^on. tack period.
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1n Table. 6 we tiy to u*e. Eve.n*on'* data to analyze, the. 
change.* in agi-ic.ultu.ialL le.*e.aich an a ciop ba*i* , which occuiie.d 

&lom the. ave.iaae. duling 1960/69, be.{>oie. EMBRAPA, to 19.7S/&Q t 
EMBRAPA. Two me,a*uie.* aie. u-f>e.d, both &iom Eve.n*on'* pape.1. 
the. al.ie.ady me.ntione.d conce.pt ofa annual "ie.*e.aich un.it* ", a 
we.ighte.t *um o& publication* -in difafie.ie.nt commoditie.* and aie.a*, 
i* an output conce.pt. The. *e.cond one., "sie.*e.aicli inte.n*ity", the. 
tat-io oft the. annual ie.*e.aich e.xpe.nditaie.-f> to the. value, oft the. 

commodity, i* an input 01 2-^ofit conce.pt.

In te-firn* o& annual tie.*e.aich unit*, we. can note, that ex- 
i:oite.d clop* had a much lafiQQ.fi g/iowth be.twe.e.n 1960/69 and 197S/ 
/SO than dome.*tic cfiop* . The. ob*e.iv&d gnowth in tie.*e.a>ich output 
i* quite. impn.e.**ive. faoi cocoa, *oybe.an* and *ugaicane.. The. cocoa 
ie.*u-lt ce.itainly ie.&le.ct* the. cne.ati.on o& CEPEC - Ce.nte.fi £01 
Cocoa Re.*e.aich - in 1963 in the. *tate. o£ Bahia . The. *ugasicane. 
fie.i>utt may be., at le.a*t partially, the. con*e.que.nce. o£ the. cn.e.ation 
o& PLANA1.SUCAR in 197], alie.ady me.ntione.d. M*o, co^ee, citiu* 
(change.*) and cotton *howe.d a Qood giouith in ne.*e.anch ie.*ult* 

although much tcwe.fi than that £01 the. honme.fi thm cfiop*.

With fie.*pe.ct to dome.*tic ciop*, imptie.**ive. growth can be. 
ob*e./ive.d faou ca**ava, maize, and to a le.**e.i fx.f.e.nt, ^on. lice, and 
e.dible. be.an*, be.tuie.e.n average. 1960/69 and 197S/&0. Although the. 
ove.Jiatl gfLOuth $01 all do me.* tic cfiop* wa* about half, that ob*eAve.d 
faon e.x.pofit'^d cfiop*, it i* important to e.mpha*ize. that maize, and 
nice, had ^on 197&/&0 an annual tie.*e.atich output at a l.e.ve.1 *imi- 
lan. to the. one. faoti co^ee and *oybe.an*, the. -two mo*t important 
B-iazi-lian agfiicuttufial e.xpotit* in value. te.fim*. Thi* indicate.* an
e.x.tfiaofidinafiy impiove.me.nt in ie.lation to the. pa*t patte.in o& fie.-

i 2} 
*e.aich inve.*tme.nt and no doubt ie.fale.ct* the. cie.ation o& EMBRAPA
and the. de.ve.lopme.nt o& the. ftiazilian ie.*e.aich *y*te.m, including

(1} (Penna and Monte^iio, 1976}. The. estimated late oft i&tuln 
*e.aicli w-ith CEPEC wa* 60-79 peA.ce.nt.

cocoa ie.-

(2) In the. average, fioi the. faifitieA, maize, had a numbeA oft "iue.ai.ch unit*" 27 
percettt that o& co^ee., and lice., 51 peAce.nt (Eve.n*on, 19B4, p. 249}.
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TABLE 6

BRAZILIAN ANNUAL AGRI CULTURAL RESEARCH By C0MM0PITIES, 1960/69

ANP 197&/SO

cowovnv

7. Expontzd Ctopa:
Coffee.
Soybe.ans
Su.gan.cane.
CMXUA

Cotton

Cocoa.

Tobacco

Pe-anut*
CaAton. Beani
RabbeA

2. Domestic Cnap*:
Maize.
Rice,
CaA^ava
Edible. Bean*
Potatoes
Onion/Tomatoes

Tn.opicaJl Fnuitf>

3. lmponte.d Cn.op&:
Ukzat

4 . Animal Pn.odu.ctA :
Cattle.
Swine.
OtheA

RESEARCH UNITS
7960/69

22.42 
7.66
7.73
4.23
2.70
4.26
0.45
-

0.99
0.40
-

78.42 
2.65

4.81

0.41

3.28

2.08

2.49

2.60

0.92

41.25

-

-

1978/80

254.50 

32.60

35.30

82.40

13.40

18.90

50.60
-

2.90
0.60

17.80

122.40 

33.40

38.60

10.70

19.90

3.70

9.20

6.90

16.20

86.10

-

-

CHANGE(I)

7,035 
326

7,940
1,848

396

344

11,144
-

193

50
-

568 

1,160

702

2,510

507

78

269

165

1,661

109

-

-

RESEARCH INTENSITIES
J960/69

0.0075 
0.0076
0.0052
0.0072
0.0032
0.0074
0.0065
0.0002
0.0074
0.0022

-

0.0007
0.0073
0.0002
0.0077
0.0026
0.0036
0.0077

0.0074

0.0030 
0.0026
0.0033
0.0059

1978/80

0.0062 

0.0032

0.0044

0.0.115

0.0035

0.0061

0.0158

0.0002

0.0070

0.0021
-

0.0049

0.0064

0.0024

0.0069

0.0020

0.0051

0.0020

0.0060

0.0037 

0.0031

0.0071

0.0051

CHANGE (1)

373 
700
-75

858

9

336

143
-

400
- 5

-

600

392

1,100

306
-13

42

18

329

23 

19

129.
-14

Eve.WOYi {1984, p. 249 and p. 257).
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tke national n.e*eanck centen* -in Goian-ia faon. nice/ed-ible bean* 
and Sete Lagoa* ion. maize..

Ukeat, still an tmponted cnop but having had a policy 
ofa -import substi.tuti.on faon quite. some t-ime, had a lange growth 
in ne*eafick output fatiom 1960/69 to 1978/80. Howeven, -it* level -in 
1978/80 wa* it-ill con*idenably below tkat £01 mo*t exported 
cnop* a* Mo.ll a* a faew dome*tic one*. Ir-inalty, tke gnowtk -in A.e- 
/iea/Lcfi output o /j an-imal product* wai finlat-iv e.ly low. It Lt> in- 
te.tLe.Ati.ng to note, that i". 1978/80 tke. ag>ie.aate. mt>e.an.ch output 
ofa animal ptioductb wa4 ^-im-ila^. to tkat fao>i only one. tingle, ciop, 
tug arcane.. Probably PLAWALSUCAR and tke. alcokcl ptiOQlam made. 
cont>-ide.iable. d-i&&e.ie.nce, -in tke. Augaficane. ca^e.

Wkile. tki.& ^-iut -indicator ofa ftnaz-it-ian fie-&2.afich ,   
t>e,atick un-it*   tktiougk tke. conce.pt o& a "Atandaid" (u)e.i.gkte.d 4am) 
publtcat-ion, alt>o ie.££e,c.t<i> e.^^on.tt> on i.nve,t>tme.nt& made. i.n pe.ni.odi> 
pn.e.vi.out> to tke. two con*ide.ie.d (1960/69 and 1978/80), tke. .t>e.cond 
ind-icatofi   n.e.^e.afick -inte.n4i.ty   i.t> a cufin.<int input me.a&utie., and 
ai> tuck be.tte.tL ie.fale.ctt> intention* on. pn.-iofL-iti.e.i> -in n.2.t>e.anck faon. 
d-ifafae.fie.nt commodities. In ex.awini.nQ tke bottom kalfa ofa Table 6 
it -i* po&b-ible to note tkat, in te^mi> ofa net>ea.nck inteHbitij 
growth, matze, fii.ce, cat>t>ava and ed-ibte beam, alt domei>ti.c ciop& 
pefifaonmed quite uiell a4 compared to exported cnopt> . Fox. tke lattet, 
aga-in AugaKcane penfaottmed belt, followed by peanut* and cotton. 
It -ii wontk mentioning tkat tke tieieafick -intensity ofa mai.ze,fiice 
and ed-ible bean* i.n 1978/80 Ma* ktgken. tkan tkat faon cofafaee,
*oybean* and c-itx.u* , tkn.ee extnemely important export cn.op* , avid 
cleanly le** only tkan *uaan.cane and cocoa. Thai, tke*e thfiee do 
mestic faood clop* can be considered to kave appfiOK-imately tke
*ame fie*eafick efafaont a* cotton, peanut*, wkeat, *u)4,ne and otken. 

animal product* .

Tke -in fao n.mat-io n reviewed *o faan. allow* u* to *ay tkat 

con*i.detiable pfLOQ^e** ka* been made in -inc^eas-ing overall fie-

*ean.ck efafaotit a* well a* in connecting tke unbalanced pattenn ofa 
tecknolog-ical -innovat-ion. I fa me take the data on neseanck -inten-

*ity dun-ing 1978/80 a* evidence ofa ne*eanck tnput on efafaont, and
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1982, 220.0 
bu.dge.t

consider. the proper horizon &or a. research project, we can opti 

mistically expect to MU.-tne.64 a mo^e balanced pattern oft innovation 

xt.n the future. However, the qae4t-ton 0|J overall research -invest 
ment remains, 4-cnce a balanced pattern 0|$ -cnnovat-ton mat/ occu-t. 
at: a £ow 04. at a h-tgh ove.SLa.ll level. In Tab£e 7 we present

^nd-tng* jjo^ ^e-iea^cfi and ex-ten-i-ton expend^.iaA.e4 ai 
4 o (J totai agJLJ.cu.itu.tiat product. Tne <cnci.ea.6e -en A.e- 

jjA-om the. fafLbt kalfi o& the. -6euen-t-te.6 to 1978/80 -c4 qu<ite. 

and co<.nc^.de4 w^.-t^i ^:he faHtLbt ^ew ye.au o£ EMBRAPA. In f$ac£, 
budget data g-tven by A£ve4 (A£uei, J984, pp. HI-73] &kowt> a 

^nc/ieaie ^.n EMBRAPA' 4 expend-t-Ca/ieA dating 1974/80 

0& dollar): 1974, 25.3; 7975, 56.0; 1976, «0.;8; 
1977, 9«.f; J97S; 125. 6; /979, 154.1; 1980, 157.5; 1981, 183.0;

lmme.di.ate.ly be^o-te the. creation o (5 EMBRAPA, t/ie j$ed-
agfL4.c.u.itu.^.ai and £-tve-6tock wa^ tne faoltow-ing 

{million dollar): 1970, 10.6; 1971, 9.5; 1972, 8.8; 1973, 14.0 
(A£ue4, 1984, p. 53). Exten4^.on e.xpe.nditu.tLe.A al&o -cnciea-6 ed ^om 
the ^n-^t halfi oft the. 4euent-ce4 tc 1978/80 but at a late, iowe.fi 
than the. inc.tie.ai> e J$OA. /tei e.an.c.h. HoweueA., de^px^te th-u an x.nc^ea4e 
xn 'te^ea/i.cfi expend-ttaie.6 , tfie data 4hown bt/ Euen^on .i.nd-ccate4 
tnat BKazii &t<iii ^.anfeed £ow c.ompan.e.d to othet Latin Ame-^-tcan 
coant/i.te4, ie.ading him to conc£ade: "The EMBRAPA initiative, ha* 
now patitiaiiy fL<n,tofie.d th-t-6 balance., but even now Brazil doe* not 
A.anfe highly a-6 an tnue^toA. ^.n pab£x.c •iectoi agricultural n.e.- 
*ea^ch" (Even^on, J9S4, p. 252). A-6 a A.e4a£t, the B/Lazt£^an pat 
tern 0($ tech no logical innovation may in the. fautu<ie lead to more. 
balance, among crop* but may Atill be. at a re.lative.ly low overall 
le.ve.1 compared to othe.r countrie.* .

finally, the.re. should be. a word about the. budget o^ Sao 
Paulo 'A research institutions. In Table. 08 we pre.se.nt the. re.- 
se.arch budget j$o-t a££ institutions, as we.ll as the. budgets £or 
e.x.te.nsion during 1960/80, both a& them com-cng e.ntire.ly £rom the. 

state, gove.rnme.nt. We can then note a faairlu reasonable, growth in 
the research budget &or all institutions in the state firom the 

early sixties to the mid-seventies , a^ter which it looks like
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TABLE

RESEARCH ANV

yEAR

7960
196 1

1962

J963
1964
1965
7966
J967
I 96$
1969

1970

1971

1972

1973
1974
1975

1976

1977
1978

1979

1980

"> 
EXTENSION'S EUVGET IN

1966/80 (J977'A

RESEARCH

97.6
105.0
115.5
98. 1
94. B

109.5

128.2

159.9
130. 1
168. 1

1 83.5

262.6
279.7
300.2
272. 1
257.1
266.7
246. 1
347.3
371.3
265.9

THE STATE OF SA"0 PAULO,
CA$}

EXTENSION

755.4
773.2
219.4
262. 7
236.9
334. 9 •./
404.4
297.2
277.9
382.2
356. S

3*7.3
402.6
569.6 %
653.3
747.6
602. 7
562.7
477. 7
617.5
576.9

: Pex.mto da SJULva {1983, p.72}
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du.x.<Lng 1978/80 (EvenAon, J9S4, p.253). We recall -tfea-t -£ne re- 

-6 earch AyAtcm in SOLO Paulo iA not a pa.it oft EA18RAPA'4 national 

AyAte.m at leaAt in formal termA , aA the. rcAult o& a deciAion 
taken by the Atate gove.tLnme.nt in the. mid-A eventicA . In any case, 

given the. importance ofa Sao Paulo'A reAe.arch centers, there iA 
reason £on concern about the. be.haviou.Si o^ the. n.e.6 e.aic.h budge-tA 

fisiom the. mid-Ae.ve.ntie.!>, e.t>pe.c.iatlij Aince. the. situation Ae.e.m& to 
have, de.te.nion.attd Aince. 7979. Fc^i instance., in 1983 the. budget 
o£ Campinas' AgAonom-cc Institute. (IAC) wa4 5B.6 pe.tic.e.nt o& the. 

one. ^on. 1979; ^on. the. Biological Institute., 59.6 pe.tice.nt and ^ofi 

the. loo technology I institute., 59.3 pe.tice.nt (GoveA.no do Ettado de. Sao 
Paulo, 1984, p.31). Such a de.cline. i& quite. Ae.tLiouA t Aince. Pe.i- 
Koto da Silva (1983, p.90} e,Atimate.d a value. o{> marginal ptioddct 
o& 73-76 ^fiom an additional ctiu.ze.itio inve.Ate.d in tLe.Ae.an.ch in Sao 
Paulo, aA compared to one. o& 40 pe.fi additional dollan. in the. 
Llnite.d State.A with a Aimilan. methodology.

EvenAon (1984, p. 254) had already de.te.cted Auch ptioblcmA in 
Sao Paulo'A ptLogticun:"It appeaA-i, hoive.ve.tL, that Sao Paulo'A exemp£aA</ ptiogtiam 
/iai not been the ce.ntcn.pie.ce. o& this expoji-yton (EMBRAPA'i) .lnde.e.d, the. IAC 
budget /iai expanded tittle, i-uice the. eatiltj 70A, and thene an.e n.e.pontb that it 

haA loAt iome tta&fa memfae/ti . . . ., ^ew expeA.xment btationA in the 

ivotild have, produced mon.e. bene.&itA -<etL unit o& investment than 
IAC". In the next chapter we mill go in mon.e de.iail about the 
n.elationAhip EMBRAPA - IAC.

2.4.

One o& the outAtanding ac.hievemo.ntA oft EMBRAPA since 
1974 haA been the. upgrading o& Brazilian reA earch personnel 
through formal master and doctoral training. A* pointed out by 

Pastore and hives, in the federal research syAtem that existed 
before. EMBRAPA, "only 10 percent could be. conAidered profes 
sionals with some kind o£ graduate, training in research" (PaAto- 

re and Alve.s, 1984 f p. 123). In December, 1983, ten years a&ter 

EMBRAPA 'A creation, 79 percent o£ the research sta^ had either
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the ma.Ate.ti on. the. doc.ton.al degree . In figure 1 we pn.es.ent the. 
changes ove.fi time, -in the. qualifications o& EMBRAPA'4 researchers 
in which we can ofa-ie/tve -the strong growth .in the. proposition oft 
masters holders, followed by those with doctoral degrees and the, 
decline in the. pn.opon.tion o& researchers with the. B.S. level o& 
training. In 19B3, oat o& 1,613 res earchers , 33B (27 pe.n.ce.nt} 
we.n.e. at the, B.S. £eue£, 990 (61 pe.n.ce.nt) at the. mabtzn.* te.ve.i 
and 285 (TB pe.n.c.e.nt) at the. doc.ton.at ie.vo.1.

The. Atafifi Atn.u.c.tu.n.e, o& the. WARS in 79 S3 (including the. 
btate. institutions ai> vue.ll a<s EMBRAPA) wa-i the. ^oitovoinQ-. 4 t llB 
n.e.t>e.an.c.he.n.&, voith J,«97 (45 percent) at the. BS le.ve.-t, 1,777 (43 
pe.n.ce.nt) at the. maste.n.'s ie.ve.1 and 510 (12 pe.n.ce.nt] at the. 
docton.'* Le,\je.i. EMBRAPA, is leading in the. c.u.n.n.e.nt c.hange.s in 
quatifaication. I (J all EMBRAPA'4 n.e.se.an.c.he.n.s ptie.se.ntly unde.n 
tnaining finish the.in. de.gne.e.s, the. following distribution will 
pne.vail: 1,613 n.e.se.an.che.n.s in total voith 195 (12 pe.tice.nt) at the. 
BS le.ve.1, 963 (60 pe.n.ce.nt) at the. maste.n.s le.ve.1 and 455 (2S pe.n. 
ce.nt) at the. doctor's le.ve.1. 1 fa we apply the. same, assumption to 
the. national ne.se.an.ch syste.m, the. following will ne.sult; 4,17& 
ne.se,an.che.n.s in total with 1,545 (37 pe.nce.nt) at the. 85 le.ve.1, 
1,903 (46 pe.nce.nt) at the. maste.ns le.ve.1 and 730 (17 pe.nce.nt) at 
the. doctor's le.ve.1.

To achie.ve. such a rapid qualification change in the. ne.- 
se.arch sta^, EMBRAPA has inve.ste.d a share. o& 15-30 pe.rce.nt o^ 
the. overall budget during 1974/S2. In dollar terms, that means 
annual values in the range 7.1 - 36.4 millions in the same 
period, including "salary indirect costs, substitution at a cost 
equal to salary and indirect costs, plus direct education ex 
penses like scholarships, fiees and transportation" (Alves, 1 9S4). 
Such an improvement in the national sustem's qualification 
structure is an indication that more and better research results 
should be obtained in the future. We were not able, however, to 
breakdown this structure by commodity. 1 fa the same improvement 
can be assumed faor domestic and exported goods, we could be 
still more optimistic that a more even pattern o& technological
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inno \jationA will iet>u.lt. in the.

The. data, &oi IAC - CampinaA ' kgSLonomic InAt-itute. - it, 
not aA de.taJ.le.d aA that fan. EM6RAPA. In .7 9 S3, IAC had a total 
OfJ 250 ne.Ae.aic.he.SLA, o& which 53 kad. tiaini-.g abioad, although 

the. type. WO.A not Ape.c.i£ie.d. On the. negative, Aide., hou)e.\je.n, 33 
tLUe.asLC.he.SLA ie.^t the. inAtitu.ti.on -in the. fa-ivt ije.au px.e.viou.A to 
J983. The. &4,oloQ4.c.&l InAt-itate. in Sao ?a.u.to kad 204 SLe,&e.aickeU 
in 1983, 44 with tiain<ing abroad and a LOAA oft fiouH. sie.Ae.aic.keu 

in tke. laAt fiive. yeai* . In tke. loote.chno£ogy 1 nA titmt.e. , tke.ie. 
wane. 105 ie.Ae.anc.he.ib in 7 9 S3, 0(J iaki.c.h 13 with. tiaini.ng abioad 
(Gove.SLno do Ettado de. Sao Pau£o, 19S4), Tke total nu.mbe.fi o£ le.- 
Ae.aic.heu in IAPAR - Paiana' A Agronomic. InAtitute. - e.volved fiiom 
3 in 7972, 10 in 1973, 36 in 7974, 97 in 7975, 76* in 1976, US 
in 1977, 167 in 7979, 766 in 19SO, 170 in 1911, 176 i.n 19S2, 177 
in 19 S3, to 176 i.n Ae.pte.mbe.1 7984. A£AO, i<Lt>iaiche.ii, at the. 
mat>te.iA 01 doctox.'A le.ve.1 e.vo£vzd fiiom 4 in 1973, 9 i.n 1974, 11 

in 1975, 16 in 1976, 19 in 1977, 32 in 1978, 40 in 1979, 56 in 
1980, 61 in 19S1, 70 in 19&2, B1 in 79*3, and to SB i.n Se.pte.mbe.1, 

19Z4. ti\\a£ty, IPAGR0, in Rio Giande. do Sal, Ae.e.m* to be. in the, 
woiAt Aituation.: with a total. 0(5 230 ie.be. aic.he.iA in 19&4,o& whic.h 
only one, waA at tke. doctoi'A Le.\>ni and 10 at tke. mat>te.i ] i>.
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3. Impact ofi IARC* on the. -MARS

3.1. I n-t^o duett on

/(s d-t4ca<S4ed -en -the previous chapter, the. Brazil-tan 

agricultural research At/item nai undergone quite important change* 
since the. fiirst halfi oft -t/ae 4&veni^.e^. Even w-t^n a dnh-lc.-ie.nt fed 

eral research system before -ttta^t -tome, -t/ie country, on. mote pre 
cisely , a pa^t OjJ ^.^:, nad a 4e£ 0)J 4acce4-6 <5a££ fint>e.oinc.h ca<6ei 
and fie.6u.iti,. It 16 tnte.ie.6ting to obAe.Kve. that moAt oft the. AU.C- 
ceii t>ton..Le.6 ofa fiS-Ae.an.c.k -in Biazii   co^ee, cotton, citH.u.6 , 
Augaicane. and 4o(/bean.4 — afie. c.ommod-it-ie.t> not cove.x.e.d by the. IARC4 
e.ve.n today. Ike. e.x.ce.ption6 ane. potatoe.6, because o& CIP, and 
maize., with. CIMMVT, although moAt.ofi the. H.e.6 ea/icn x^n tnue. c,tiop(> 
wat> completed puLon. to the. citation oft the.&e. two 1 ARC A .The. ca<t>e.& 
o& cotton, maize., potatoo.6 and Aoybzan* itlubtnate. the. fiunct-ion-
-ing o& an in&oimat me.chanit>m £01 importing new knowledge, ai we.ll 
a& vatL-ie.tie.6, pa.tLti.cu.laiy fanom the. (lnite.d State.* and Europe., to 
be. 6u.sitke.fi. u6e.d in cioAt-ing, The. e.x.i6te.nce. o& tie.le.vant knowledge. 
which can be, tn.an.6 fae.>uie.d (a public, good] should make, it much 

e.at>ie.r and le.66 cottly to de.ve.lop agr-icultural technology dome.6- 
tically.

lflhe,n othe.r countrie.6, pa.tit-icula.nly the. de.ve.lope.d one.6 , 

do not have, a substantial [and re.le.vant] amount o& knowledge, to 
be tranA&e.nre.d, /ie^ea^ch may be. much mote, di^icult as we.ll as 
costlier &or le.ss developed countiie.6. Ptie.vi.ously, we mentioned 
the. unbalanced pattern o& technolog-ical innovation in Brazil 
with a bias against some critical domestic fiood crops, such as 
rice, cassava and edible beans. Mainly in the cases o& cassava 
and edi.ble. beans, research e^ort by developed countries has not 
been oft major significance, perhaps because they are not very

-important to them, in production or in consumption. The situation
-is mixed ^or rice. Irrigated ri.ce has had si-gni^-icant tech 

nological developments, including those resulting firom IRRI, but 

the same cannot be said &or upland r-ice. Ai a result, and



the. moment le.aving aAide. the. more. tie.ce.nt c.ontsii.hu.t'ionA o£ -the. 
IARCS I$OA. £ho4e cA.op4 (CIAT and IRRII, £n.e dome.Atic 

should have. been wucn gsie.ate.Ji, In Apite. oft be.ing a more. 
one.

S-tnce EMBRAPA and the. national re.Ae.arch AyAte.m we-te 
cre.(nte.d and imple.me.nte.d, re.A eaA.cn e.x.pe.nditure.A have, been 4ub- 
t>tant<Lai£y x.ncA.ea4ed, many te4eaA:cn A.e.6u.£-ti ^.aue ain.e.ady been 
ob^axlned and, a-6 a tie.Au.lt oj$ a££ that, the. country may be xln ^tne 
p^oce44 o^ ge.tti.ng a motie. balanced patte.in o & te.c.hno logical. 
cnange among c.nop&   dome.&t-ic. and expo^-ted. In addi-t-ion, EMBRAPA 
and ine WARS nave con4^deA.a6^t/ J.mp/Love.d the. quality o^ tke.itL 

e.atLc.he.iA , mainly through ^on.ma.t ttiai-nLng at the. ma&te.M> and
* te.v6.tA . On the. ne.gat-i.ve. A-Ldn, houie.ve.SL, IAC, out 

mo&t impon.ta.nt n.e.& eaA.cn cen/eA., na^ expe/i-tenced dec£xlne.

Euen -i^ no change.* had atAo occaA./ted -en ^tne. 
tional H.e.A e.aH.c.h ^cene, BA.az-c£ wou£d &t<itt no doubt have. tea-Ltzed 
ga<inA {^fiom -inve.Ati.ng \notie. -in aQU-icuitufiat IQ.& eaA.cn, although 
through the. "LnfiotLmal" thanA |$eA. mecnanxl^m me.nt-ione.d above., C.SLOPA 

ptL4.ve.le.ge.d by fie.& ea-tcn ^.n deue£oped coun^t^e-6 would be mote bene- 
(J-tied by -tne pA.oce^4 o^ knowledge ^^an^^e/L. HoweueA., th-ingA did 
not Aetna/en con-6^:ant on -tne -cn-£eina.t-tona£ ^cene, 4-cnce tne numbeA. 
and coverage o^ c.n.opA -in the. IARC Ayi>te.m ^.ncA.ea4ed -ixlgn-c^xlcant^t/. 
Reca££.cng -tne cA.op4 w-t^tn Ae-seaAcn de($-ccxLenc^e4 ^.n 8Aazxl£, a 
mention o£ CIAT, to^-tn ca44aua, Axlce and e.dible. be.anA , and IRRI 
w-t-tn A-tce Ahould be. made., -including the. fie.c.e.nt a_n.e.ate.n. attention 
to upland tiice.. In addition, the. cnaation o^ IITA and ICRISAT 
wa4 a ^auoA.ab£e de.ve.lopme.nt, give.n the. ptie.vate.nce. in Rtiazit o fa 
tropical and Ae.mi-atLid agriculture., mainly in the. poomn. ticgionA 
o& the. country,

Reasoning Aome.u)hat di^e.tie.ntly , ifa thoAe. poAitive. changeA 
on the. inte.rnational Ace.ne. had occulted without AubAtantial im- 

ptLOve.me.nt in Brazil'A national tie.Ae.arch AyAte.m, the. occuA.A.ence 
0)J future. be.ne.&itA in te.timA ofa re.A ea/icn re.AuttA Mould not be. AO 
ce.ntain. HoweueA., a4 the. national AyAte.m actually improve-d, par-
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tlculasLly -in the. a-tea ofi sie.Ae.asLche.siA ' quailfilcatlonA , we think 
the. ptLe.Ae.nt SLe.latlonAhlp IARC4 - MARS, a-6 we.ll aA the. 6u.tu.tLe, 

one, <t£ be.lng/u)lll be conduc-ted mu.cn mote pSLoductlve.ly. In othnn. 

wosLdA, -it l& oan. opinion that an e.fifilcle.nt national SL^A ecu.cn 
AyAte.m In Brazil, at, e.l&e.whe.SLe., IA a pSLe.condi.tlon faon. a pio- 
duc.ti.ve. c.o£labo/iat<Lon wtth tke. TARC-i.

3.2. Qn.Qanizat4.on

The. ttSLuc.tu.tLe. OjJ EM8RAPA, along with that o& the, 
o& the. WARS, ha& atne.ady been dttalttd Ln the. psie.v4.ou.t> c.hapte.SL. 

We have. al6o de^c^bed how the. 6yAte.m IA i.mple.me.nte.d thsLough 
national ^e^ea/ic/i pSLogsiam* , e^pe dally &OSL the. C.SLOP& c.ove.SLe.d by 
EMBRAPA (wk-cck exc£adeA co^ee, bu.gatLc.ane., and a j$ew minoSL c.n.op&}. 
Thu* , a4 compared to the. pSLe.vi.ou* de.c.e.ntSLalize.d SLe.Ae.asLC.h Ay*te.m, 
w/io4e main Institution wa& 1AC,AupposLte.d e.ntisLe.ly by the. Atate. 
o£ Sao Paulo, it can be 4een that In e.AtabliAhi.ng EMBRAPA, the. 
fie.de.SLal gove.SLnme.nt gained powe-t in tke. de.ciAion-making psioce-AA, 
and the. Atate. gove.SLnme.ntA, at le,aAt in Sao Paulo, loAt powei a^ 
we.ll aA

The, political complexity o£ lmp£e.me.ntlng and admlnlA- 
the. NARS'i mode£ In BsLazll, mu.At be. tLe.cognlze.d.The. people 

Involved In EM8RAPA'4 cSLe.atlon had a ve.SLy cle.asL vlAlon ofi what 
the. AyAte.m should be, and In fiact the.u tSLle.d to lmple.me.nt It. The. 

AyAte.m be-fiosie. EMBRAPA waA lde.ntlfile.d aA "the. dlfi&uAe. mode.1 o& 
SLe.Ae.asLch" , In the. Ae.nAe. that "e.ach Sie.Ae.aSLch unit tsile.A to dlve.SL- 
Alfiy ItA actlvltle.A , n.e.Ae.asLchlng many dlfifie.SLe.nt pscoductA and 
atte.mptlng to generate a wide. asLSLay ofi te.chnologle.A" (PaAtosie. 
and Mve.A , 19&4, pp. 120-21}. On the. othe.n. hand, "the. de.ve.lop- 
me.nt ofi EMBRAPA lmplle.A the. co nctntsiatlo n ofi SLe.latlve.ty LasLge. 
filnanclal and human SLe.Ae.asLch SLe.AouSLce.A on a llmlte.d number ofi 

pSLoductA. The. chal.le.nge. that thlA mode.1 pSLZ.Ae.ntA IA that ofi 
de.filnlng psu.osLltle.A and SLe.Apondlng to changing clsi.cunAtance.A 

(PaAtosLe. and Mve.& , 19S4, p. 124). The. definition ofi psilon.ltle.A 

lnvolve.d not only the. commodltle.A to be A.e.4 ian.che,d but alAo the.
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nu.mbe.tL of, plodu.zt4.on syste.m prototype.* to be. developed. We could 

call th<Ls the. "concentrated mode.1 otf tLe.se.atLch." , a* opposed to 

the. previous "di.66u.se. mode.1".

It se.e.ms cle.f'A to us that EMSRAPA'4 admin<Ls ttiato fi& be 
gan to <Lmple.me.nt this new JLe.se.a<ich mode.1 /organization without 

dis cussing oh. debating -it wi.th all poss-Lble. pa.it4.c4. pant A ,which, 

give.n the, already z&tabt.i.&he.d and <Lnde.pnnde.nt tn<i>.iLtut<Lon<!> , 
bound to £e.ad to con^-t-Lct. It <L& o fa c.ouH.<t>e. potA-Lbte. that 

<L& the. c.once.ntJiate.d mode.1 had been o^eied jJoA. a bttoad d<L<i>- 
c.u.t> t> <Lo n w<Lth ait pant<Le.i> , c.on£<Lct& uioutd t>t-L<tt have. oc.c.u<Vie.d.

d on a 4-i.mp£e economic >ie.a<!>on<Lng and 
Rtiazi.t<Lan agsi<Lc.u-ttufia£ c.ond<Lt<LonA , a<s we££ a& the. scarcity o^ 
A.e<s e.anc.k fie,t>ou.nc.e.t> , we 4ee me.n.<Ltt> <Ln EMBRAPA'^ conceut^aied 
mode.t.ln the. n.e.at won.Ld, howe.ve.tL, pe-Mona-fL and <Lnt>t<Ltut<Lonat. c.on- 
&l-Lc.t<!> should be. u-ceweci u)j.th no t>ULfipn.<it><L, The. c.le.an<L&t 
that o& IAC - Camp<LnaA ' AgKonomtc. Int>t<Ltu.te.. IAC'4 u. 
had no^t been t<Lm<Lte.d to Sao Paa£o. Many x!.nnoua^:-cc»n<s w<Lth 
at IAC, -Lnctud-Lng va>L<Le.tal <Lnnovat<Lont> , weA.e adopted fay 
^.n othe.tL Atate.<!> , pa^ttcula^y the. ne.<LghbotL<Lng one.* wt 
<Lc.otoQ.ic.at cond-Lt-Lon^ , ton LnAtanc.e., Euen^on'4 tie.bu.tt about ex- 
taiYiat e^ect^ wa4 ifiat "tA.an4 fae.tLab<it<Lty fitLom Sao Paulo to the. 
South .It. h<Lgh (but £e4-6 than one., o& coa/i4e) and &<Lgn<L&<Lcant" 
(Even-ion, J9S4, pp. 262-63). Wo tfian^ h<Ltiab<Lt<Lty , hou)e.ve.tL, wai 
ob<se^ved to tne NotLthe.a<!>t and a low one. to the. Ce.nte.n.-(j3e.<i>t and 
Southeast A.eg^.on4 o& Brazil. In conclusion, euen -L^ IAC could 
not be. conA-cde-ted a nat^.ona£ Ae4ea^cn center, -it at le.a<i>t had a 
conA4.de.x.able. tie-g-Lonal -cn^uence. Also, the. te.chn<Lcal a44-c<S-tance, 
pe^<sona£ on. -Ln&titut-Lonal, to othe.*. ^e-4 e.ahch ce.nto.tLS <in Brazil, 
including the. NoA.the.ast (cotton, faoti instance.} should not be 
neglected.

Although the. collaboration o& IAC with the. lARCs has 
not been o^ gtLe.at intensity, <Lt ne.ve.A.the.le.ss has e.xiste.d in 

tHa<ininQ, ge.ne.tic mate.H.<Lals , information and publications. In 
most 0(5 the. inte.tLvie.ws made, at IAC it was f,e.lt the.re. was a 
x.e.lationsh<Lp ptLoble.m between IAC and the. lARC-i -involving EMBRAPA



in the. middle.. ThiA problem appe.afiA to e.xiAt moAt <Lnte.nAi,ve.ly in 

the. ac.t-iv4.t-ie.*> oft training and ge.n2.ti.c. mate.fi4.a-tA. The. complaint 
fifiom IAC iA that, although, ita re.Ae.arcke.rA can d4.fie.ctly Ae.e.k 

the. collaboration &rom di^e.rc>.nt IARC4, any ^-inat de.C4.A4.on de.- 

pe.ndA on EM8RAPA. ThiA, according to CampinaA ' fiiAe.afLche.ftA,Unit* 

the. inAtitution 1 A initiative., place.A -it -in A u.b ordination to 
EM8RAPA and, in Aome. ciurcunAtance.^, iA quite, hunt4.l4.at4.ng. ThiA 
laAt problem ariAe.A whe.n the. fie.Ae.afiche.fi -in IAC de.e.lA he. 4.A pno- 

&e.AA-Lonally Aupe.fi4.ofi to the. EM8RAPA analyAt 4.K a Ape.C4.fac Aitu- 
at-ion. G4.ve,n the. paAt quality oft IAC 'A Ata^fi c.nd fie.Ae.afich accom- 
pl4.Ahme.ntA, tk-ib may happe.n -in Aome. c-ificu.nAtance.A. Fofi inAtance., 
quite, a Atfiong b-LaA againAt EM8RAPA uiaA fiound in I AC'A e.dible. 
be.an A&ctqn., while. the.fie. waA none, in the. lice. Ae.ctofi. Both fiice. 
fie.Ae.afiche.fiA inte.fivie.we.d made. the. point that the.y have, had no 
pfioble.mA with EM8RAPA in te.fimA o& acce.AA to the. fiice, ge.fimoplaAm 
bank ofa that inAtitution. The. bean bfie.e.de.fi int.e.fivie.we.d, on the. 
othe.fi hand, waA highly critical o& EM8RAPA: fafiAt, be.cauAe. oft 
the. poofi quality o& the. be.anA' tie.Ae.aich Atafafa in CNPhF-Goiania; 
Ae.cond, be.cauAe. o & the. di&{,icultie.A in doing fie-Anafich Au.ppon.ttid 
by EM8RAPA; andth.ifid,fie.ga.ir!'.ng the. collaboration with the. IARC-6, 
be.cau.Ae. oft EMBRAPA'4 centralization o& all de,ciAionA &or the. 
Ae.rvice.A provide.d. A4 a re.Au.lt, that be.an bre.e.de.r iA not part 

oft the. national bean re.Ae.arch program. He. conA4.de.rA the. partici 
pation rule.A ^or an inde.pe.nde.nt re.Ae.arch ce.nte.r like. IAC too 
re.Atrictive., mainly in te.rmA o & re.Ae.arch proce.dure.A and limi- 
tationA on the. uAe., by IAC, o& the. re.AultA obtained in re.Ae.arch.

The. administration ofa IkPhR-Parana 1 A kfironomic InAtitite. 
- in Londrina, Mould pre.^e.r to have., &or all Ae.rvice.A, a direct 
re.la.tion A hip with the. IARC4, rathe.r than go through EM8RAPA .The.y 
think IAPAR mould gain with Auch a change., mainly in the. caAe. o& 
training, Aince. i.tA planning &or the. future, would be. improved.In. 
IPAGRO - Rio Grandu do Sul'A Agronomic InAtitute. -, moAt re.la- 

tionA with the. IARC4 alAo have, to go through EM8RAPA. One. o& 
IPAGRO 'A re.Ae.arche.rA Atate.d the. need faor direct collaboration 

IPAGRO - CIMM^T, that iA, without EMBRAPA'4 inte.rme.diation.



-84-

IPAGR0 would gain faiom tuck a change since. cu.ine.ntly EMBRAPA'4 
ce.ntiali\zation slows the. ie.ce.ipt oft ge.ne.tic mate.Hiali> . In IRGA - 
R-cce (Cachoe.iiinha, Rio Giande. do Sail on the. othe.1 hand, the.ie. 

is a d4.ie.ct ie.lation oft its fLe.6e.aic.he.sis> with CIAT'4, a mec/ianum 
wn-tch -t.6 th.ou.gkt to but e.xpHe.66 need* to the. IARC.6 .

Fiom -tfi.t.4 evidence, we could conclude, that tnde.pe.nde.nt 
ie.se.anch institutions in B/iaztl would px.e.&e.tL to have, a di.ie.ct 
ie.latton^htp wtth the. IARC.6 . The. pie.t>e.nt by&tim, howe.ve.1, tt> one. 
u)he.ie. EMBRAPA'/s Atafifi cooidtnate.* mot,t at>pe.ct<!> o& the. ie.lationAkip 
and that t& thought to be. htghly nece44aA.(/. Although the. "ce.n- 
tlaltze.d" ie.lation&h4.p wtth the. IARC-4 may be moA.e e.^ici.e.nt -in 
the. Ahoit-iun than the. pie.vi.oui> " di^u&e." one., -in the. 4e.ft.4e oft 
ge.tting a highe.fi bhoit-iun ie.tuin faoi an inve.t>te.d ciuze.i.io , it 
mag block ie.be.anche.it> and institutions initiative, and, a& a 
ie.6ult, yie.ld Amalle.1 tte.tuint> in the. long-nun. Critical to sol 

ving this pioble.m, we. be.lie.ve., would be the. e.&tabli.Ahme.nt o£ 
channe.1* in the. national commodity ne.& e.anck pioaiamb whe.ie.

could be ope.nly

3.3. Se.ivice.6 ptLOvide.d

A4 6tate.d above., the. piovision o& ge.ne.tic mate.iial^ and 

tiaining aie. undoubtde.ly the. mott impoitant ^e.fivice.6 piovide.d by 
tke. IARC4 to tke. WARS. The. opinion toa-i o^t.u.n he. aid 

that the. tiaining at the IARC<s was mole, impoitant in 
tke. past than in the. ptie.se.nt, and that now tke. provision o & 
ae.ne.tic mate.iials is the. most impoitant se.nvice.. In oui vie.iv, 
wkat e.x.plains such lanking today is the. substantial impiove.me.nt 
alie.ady obtained in the. qualification o& EMBRAPA'4 ne.se.an.ck 
stafifi, and to a le.sse.ti e.x.te.nt, -in the. e.ntin.e. national ie.se.anck 
syste.m. Evidence. o& such impn.ove.me.nt was ptie.se.nte.d in the. pne.~ 
v-ious ck.apte.1.

I fa tkat is tiue., tke. predominance o& ge.ne.tic mate-Hials 

in the. ie.lationship lARCs-ftiazil will te.nd to be. accentuated in 

the. fautuie. since, qualification impiove.me.nt, through fioimal



mat>te.H and doctoral ptiogHamb, ib-a pnoce.bb &tiii unde.Hway in 
EMBRAPA and at the. WARS. Without a highly tHaine.d He.be.aHch 

btaftft, He.be.anch He.iate.d to bleeding and vani&tal <Lmpnov2.me.nt 
should not be. expected. Wow, the. human ne.bouHce. ba.4e hat> im- 

pHove.d bubbtantially, attesting the. natune. oft the. H2.lationbhip 
between the. WARS and the. IARC-4. Thib He.lationbhip can be ex 
pect to continue, changing in the. ftutune..

The. head oft the. Hainan Re^outce-i Peve£opment OjJ EMBRAPA 
expie-d-ied ^:/te opinion that the. couue-f> pne.be.ntiy o^e^ed by the. 
IARC6 a^.e not o^ gtie.at inte.He.bt to EMBRAPA'4 people. Hete we 
mat/ nave tioo pot>i>ibititie.t>: ftiut, the. IARCS have at>ie.a.dg com 
pleted the.ii Hole, in the. type, oft tnaining pnovide.d by the. pno- 
gnamA oftft2.He.d in the. e.aHiie.H ye.au oft EMBRAPA and the. national 
i>yt>te.m, and may Ahiftt the.iH e.mpha&it> to othe.H cou.ntHie.6 .Second, 
the. tnaditional tiaining should be only the. ftiHAt Atage. in a 
two OH mo He. t>ta§e. tnaining pnognam. Give.n the. pHe.be.nt highe.H 
quatiftication oft the. He.be.anch btaftft in BHazil, the. pnognam bhould 

nvolve. to mone. *pe.ciftic ane.ab OH to dibcubbion oft <!>pe.ciftic pno- 
bie.mb ide.ntiftie.d by the. He.&pe.ctive. national commodity He.*>e.aHch 
pHOQHamb. Ab a He.bult, the. contnibution oft the. IARC<s in te.Hmb 
oft "He.be.anch appnoache.6 OH me.thodologie.b" would foe a be.tte.H^one.. 
It be.e.mb to me. that pne.bo.ntly, the.ne. ib no me.chanibm fton thib 
type, oft cvolutionany change, in the. He.lationbhip IARC4-WARS to 
OCLLH .

It ib impoHtant to obbe.Hve. that in the. opinion oft thobe. 
people. inte.Hvie.wt.d, the. ftonmal tnaining that Bnazilian He.be.aHcheM 
have, had abnoad, in American and Eunope.an unive.Hbitie.b, ib con- 
bide.ne.d ab a complement Hathc-H than a bubbtitute. fton IARC tHain- 
ing. Ab a ne.bult, we be.iie.ve, the. second pobbiblity   a change in 
the. 1 ARC 'b tnaining pnogHamb fton Bnazilian He.be.aHche.Hb   bhould 

be. puHbue.d in the. ftutuHi.

In the. ftollowing, bpe.ciftic comments made in OU.H inte.H- 

\)ie.Wb uiill be. libte.d with the. onigin indicated, but with no 

attempt to -integrate them OH to avoid ove.Hlapping.
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a] EMBRAPA'a ke.adqu.asite.su>: courAeA Ahould consider 

well-defined areaA and themeA because ofi the in- 

creaAing qualification ofi EMERAPA',6 research Atafifi: 

a better Apurification £ the trainees 1 pre-requi- 

AiteA; mow. advance, notice, in programming course.* to 
allow EMBRAPA to do itA own planning.

b] CMPAF - Goiania: the. IARC.6 should give. more, atten 

tion to "Acientifiic" training; decisions about wkick 
Brazilian re.* e.arcke.r* tkould be. traine.d and in what 

t>u.bje.ct& should lie. with EMBRAPA.

c) IPAGRO - Rio Grande. do Sit I: training wat> ranke.d a* 
the. mo&t important aspect ofi the. collaboration . 
Since. IPAGRO it> having t>e.riout> funding dififiicultie.* 
fior formal and long-time, training, it Augge.&te.d t>hort 
coaA.4e-6 ai a po&bible. "i>e.cond be.t>t" solution.

d) CPAC - Ce.rradQ'f, - Era^ilia: training wat> the. mott 
important at>pe.ct in the. be.ginning o& the collaboration 
in 797S, but ojitk tke. e.n.!>u.ing incre.a&e. in the. quali 

fication oft CPAC'4 6ta&&, today the. moAt important 
ai>pe.ct i& ge.rmopla^m mate.rial and re.t>e.arch approadieA 
/me.thodologie.t> .

e.1 IA PAR - Londrina: the.re. it a ne.e.d fior more, training 

o jj longe.r duration in bre.e.ding.

With re.bpe.ct to the provision o& ge.ne.tic mate.rial*, we. 

have a fie.u) c.omme.nt<f> be.fiore. lifting the.m. Fir&t, we. have. u*e.d 
information provide.d in the. inte.vie.w& made, in e.ach re.te.arch ce.n- 

te.r, ai we.ll a& in publiche.d mate.rial. Second, not all re.Ae.arch 
ce.nte.rA provide.d UA with a liAt o fa IARC'4 contributions to var- 
ie.tal de.vo.lopme.ntA. A4 a r.e.Ault, our liAt may be. incomplete. 
LaAtly, there. iA almoAt no information about which areaA are 

utilizing theAe new varieties. The cropA given priority in our

1} We recall &rom the previous chapter that IPAGRO, with 230 reAearcherA 
had only one doctor and 20 maAterA.
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survey were rice., edible be.an, maize, and cas.sava. 

RICE:

a) BR-2'; upland rice., culti.\iar resulting &fiom ti.ne.aQ2. 

IR 442-2-58, with, origin in the crossing IR 95-31-4/ 
/Leb Mue. Nahng. It was introduced in 1976 -en PiauZ 
(Northeast) by UEPAE-Terezina and CNPAF- Goiania, 

tksiougk the International Rice Testing VHOQUOM o& 
IRRI. Chatiac.te.iit>tic.t>: fie&itante to blai>t, "mancha 
pa/ida", "eAc.aldu.tia" and to lodging; tcteiant 
to dry period* in recommended aieat> (pan.tt> o& PiauZ).

b) BR-IRGA-409; cultivai o & irrigated rice, de,veloped
-in 197 8 by EM8RAPA through UEPAE-Pelota*, the fed 
eral University ofi Pelotai>, and IRGA through Ca- 
choeirinha' 4 e.x.perime.nt station, &rom lineage P 790 
o jj CTAT, resulting firom the crot>f>ing ojj lineage* IR 
930-2 and IR 665-31-2-4 o/J IRRI. Intermediate reac 
tion to blatt, moderatly resistant to "helminto*porio*e" 
and re*i*tant to lodging. Recommended &or the 
Atate o^ Rio Grande do Sul, excepting the southern 
coastal area. According to IRGA'4 people in Cachoei- 
rinha, this cultivar occupied 350 thousand hectares 
in 79S3 (50 percent o& the state's total).

c) EMPASC ?03: cultivar o& irrigated nice, developed in 
19£0 by EMPASC - San-ta Catarina's Agricultural Re 
search Corporation - ^rom lineage P 791 - -ft,-14 and 
crossing IR 930-2/IF 665-3/-S-8. Resistant to 
lodging and to blast in laboratory conditions .

d) CMA-4 •• irrigated rice, introduced ^rom Indonesia by 
CWPAF in 197& and corresponds to lineage B 54 Jb-Pn-
-58-5-3-1, ori.Qin.ati.nQ firom the. crossing PELITA 1-1 / 
/IR 1082. Short size and recommended &or irrigated 

areas oft Ceara, Pernambuco and ParaZba (Northeast 

states } .
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e.) CM A 7 ; introduced in Brazil in 19.78 with the. identi 

fication ZET 2881, originating in India and re 

sulting &rom the crossing T J47/IR 665- 1-1 75-3. Short 

size irrigated rice, mode.fia.ttij resistant to blast 
and recommended faor irrigated areas o £ Ceara, Pet- 
na.mbu.c.0 and PaJiaZba (NosLthe.a&t &tat<Lt> } .

CNA 1051 : ^ofi humid JLowtand h.ic.2. atita* , originating 
i^iom tha c.fL0^6ing BG 90-2/4440 /Colombia 1, made, in 
CIAT and intio duc.e.d in Brazil by CMPAF in 19&1.ShoJit 
&ize. piant, tin&i&tant to btat>t and " e.6 caldaduia" ; /ie.c.- 
omme.mde.d ^oh. Ce.nte.i-W ei t, Noith and Non.the.a6t tie.giom>.

BR-IRGA 410: ie.t>u.X.ting ^om joint m e.a>ic.h EM8RAPA- 
-IRGA (Cac.hoe.ifiin.ha} , intfiodadud in 1 9 81 , originating 
in CIAT'4 material IR 930-53/IR 665- 3 1-2-4 ,irn.igate.d 

rice., indicated fior the. cooie./i re.gion^ o£ Rio Gtande. 
do Sul; in 19 S3 it occupied 100 thousand he.c.tate.6 in 
the. tttate. (15 pe.rce.nt o£ the. total}.

h] I AC 1278: irriga.te.d rice, coming ^rom proge.ny P-127& 
in "homozigote." , &rom CIAT in 1976 and te.t>te.d 2.x- 
pe.rime.nt ally &or faive. ye.art> by Campinas' Agronomic 
Institute.: commercially available, in June., 1982.

i) I A C 4440 : IAC'4 de.nomination fior the. introduction of, 
CICA S, rui^tant to blatt.

j) IR 665 and IR 841 : in Campina* ' Agronomic Institute..

k) CICA 8 and CICA 9, a&te.r 1977 in the. Atate. o& Rio 
Giande. do Su.1, the. ^orme.r with low acceptance, and 
the. latte.r not working uoe.ll.

EPIBLE BEANS:

a) CAUPI BEAM-MAMAUS; lineage. &rom IITA and de.ve.lope.d 

by UEPAE/Manaa4 and CNPAF; re.Ai*tant to "carvao" and 
" c.er corpora" , and moderatly re.t>it>tant to "mo^aico"; 

SLe.comme.nde.d &ar the. Atate. o£ AmazonaA {North}.
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b) CAPIXABA PRECOCE; edible bean-i, originating i.n CIAT 
(BAT 304) and mu.lti.ng firom the. clotting Porrillo 

Sintetico (El Salvador}./Compact to Chimaltenango (Gua 

temala). Selected by EMCAPA-EtpZrito Santo 1 * Agri 

cultural Retearch Costporation-in 1981/82 and com 

mercially available, in the. ttate. oft Etplrito Santo 

in 1983; retittant to "faerrugem" and tolerant to 

"antracnote", "bacte.siio*&" and "mancha angular".

c) EMPASC 2Q7-CHAPEC(7; edible, be.an (black) ,intfiod(ic.e.d 

in 1976 by IPAGRO-R.co Glande. do Sul, at LINEA 38 

fasiom ICA- Colombia Agricultural Inttittti. In 1977 
it uiat introduced in Santa Catarina by EMPASC; fairtt 

re.c.omme.ndation ^or planting in Santa Catarina in 

1983. Re.4it.tant to " &c.rruge.m" (Uromyce.* phat e.oli] and 

modo.rat.ty r&tittant to "antracnote." (Collztotrichium 

lindtmuthianum) , to "mancha angular" (Itasiioptit 

gritnola] and to "bacte.niote." {X.anthomonat campittriA 

pv phatzoli) .

d) IAPAR g-RIQ MEGRO: obtained in 1 APAR- Londrina, black 

e.dible. bean, &rom the. crotting RIO TIBAGI with te.g- 

re.gating population originating firom CIAT (FF 1322); 

re.tittant to "antracnote.", "motaico" and " £<>.rru.ge.m" 

and re.comme.nde.d f̂ or partt o& Parana ttate..

e.) 1/IT0RIA: cultivar originating ft.torn CIAT (BAT 179 land 
re.tulting firom the. crotting 5/052 (Tu.ri.atba 4)/E<Lurrn 

V Paulinat; ttLlzctad by EMCAPA in 19S1/B2 and made, 

commercially available in 19 S3; to I e. rant to 

"antracnote" and "bacteftiot e", bat ten&ible. to "&e.r- 

ru.Qd.rn" and "mancha angular"; fiecomi^ende.d &or all the. 

ttate o& Etpirito Santo (Southeast).

j) EMGOPA 207; coming firom CIAT (A-295), developed by 

EMGOPA - Goiat 1 Agricultural Retearch Corporation -; 

in 1984 wat ditthibuted to
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g] BR-7 POTV: caup-i bean* (Nofi.the.a6t], fi.e.&ulting

the. crc.6.4<tng OjJ cult-ivax, PITIUBA and Tt/u 410 (Texa4 
Purple. Hull 49], thit> ia&t one. ^om IITA. It wa-i 
ob.ta.tned by CNPAF- Goiania and UEPAE-Te.tLe.zi.na [P-iauZ]; 
fi.e.t><it>tant MO 4evera£ "u-truV; uied faofi. human con 

sumption a& we££ a4 &OSL ani.mal.4.

n) BR-3 - SERRAMO: caup-t bean obia^ned by CNPAf-Goiania 
and EMPARW - Rio Grande do North's Agfi.icultufi.al Re- 

irpora.t-t.on - in 19S3, originating farom the. 
o^ PITIUBA and Tl/u-590 (IITA, Nige.fi.ia];tol- 

e.rant to the. main dise.ase.s and recommended &or parts 
'"oft the. state, of, Rio Grande do Norte.

^) CMC 0434: cultivafi. OQ caup^. bean o ftiQinate.d in the.
se.le.ction made bt/ CNPAF-Go^an^a, w^tn mate.fi.ial coming
^rom IITA x^n 1978; fi.e.6istant to "mosaico" and made,

available, in the. state. o& Maranfiao (Wortnea-it) .

MAIZE:

a) BR-5 70 1: cutiivafi. developed in 1978 by CPA-Humid 
Jfi.opic (EMBRAPA, Be.te.rn] through selection in an orig 

inal population synthe.size.d at School o& Agriculture.
- (IBP, Pi.siac.-i cab a, with ma-ize. c.om.in$ matniy 
lace. TUXPEWO. Wnen cocutting Pi.fLac-ic.aba'& mate.'1-ial, 
'Le.^e.tie.nce. wa<s made to i.ti> coming jjA.fim CIMM/T. Rec 
ommended & ofl the. Amazon leg-con.

BR-5 102 •• culttvan. deue£oped -in 197 S by CPt-Humid 
Inopic in Be£em and CWPMS-Na^:^ona£ Re^ea/tc/i Ce.iiei 

Maize, and Sorghum - in Se.te. Lagoa*, Mina* Ge-
both 0($ EMBRAPA, ^om population 2 & in CIMM/T 1 * 

Qe.tLmplat>m bank; mode.fi.atly .A.e.4i*tant to [Lodging 
and recommended &OK. loui-la:id area-6 0(J -tne Amazon

L

c] CENTRALMEX NORVESTE: cuttivafi. de.vdope.d in J9."9 by 

EMBRAPA' s Se.mid-Arid Re.se.arch Centre (CPATSA, Pe-tro- 
lina, Pernambuco), farom ge.rmplasm TUXPENO through
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tke. c.sio&Ai,ng PIRAMEX/AmeA-cca Ce.nt<ial made, at Pitia- 

c<cca.ba'<s SahooJt of) hgtiitiLttutie.} Jit wa.6 not t>e.te.c.te.d 

to be ie.6 -C4 tant to dsiy pe.fii.odt> and joi.nt cutt-ivation, 

but -ii> recommended £01 the. Noi.tke.aAt st.e.gion.

d] BR 70S: c.uttivaSL de.ve.£ope.d -en the. e.aity e.igkti.u by 
CWPMS-Se-te LagoaA (EMBRAPA) ^om a tyntkntic va/ue-tt/ 
ob^a-cned ^rom ge.sunpta.Am 0^3-Lna.te.d in tke. Casii.bbe.cin, 
and -ie£ec-ted -en Thailand, by CIMM^T J^OA. lei -chance 
to "mZtdi.o"; toL<m.aYit to " he.ltninth.oAposii.ot><>." and

pla.nti.nQ sie.c.on\me.ndation4 l^on. the.
o.n.ai.6 , Sao Paaio , GoiaA , Parana and 

ttato GHOAAO do Su£.

e) 8R 1 Qg; whi.t(L cultivai de.ve.SLo pad in the. 
e.ightiu by CWP]WS-Se^:e Lagoa* (EMBRAPA) , ^fi 
t>yntke.tic vati.ie.ty obtai.nid fatiom a. ve.U4.on oft 
-t>i.z<t qu.antitati.ve. o£ Qe.n.mptai>w TUXPEWO o{, Ce.ntnat 
hme.su.ca, osiiginating i.n CIMM^T. It it> a vaft.ie.ty in 
dicated faou    ' v .' ng wtth whe.at ^lousi -en the. &ood 
indu.Atft.ij; tote-Siant to "htim-Lntho^pofiio^e." and "{jC.fi- 
n.uge.m" bat witk Ae.nbi.ti.vity to "mZ-tdio" ; ie.c.omn\e.nde.d 
ban. tke. cdntfiat sie.gion o^ Efiazii, panti cula/it/ ^O/L 
the. 6tate.<!> ofa Mi.nat> Ge.tiait> , Sao Paulo, Kon.th oft Pa- 

fiana and Mato Gro44o do Su-t.

BR 126: cuJLtivai dive.topid i.n the. e.aily e.iQhti.<n> by 
CWPMS-Se^e Lagoa* (EMBRAPA), ^om a t,yntke.tic. van- 
ie.ty obtai.ne.d wi.th ge-StmptaAm ohigi-nating main-ty in 
the. race TUXPEWtf; mode. tatty SiUi.Atant to lodging

type, and ind-icatzd faon. gsiai.n production
gie.e.n mate.tiiat. Tote.fiant to 

"he.tmintkoApoii.oAe." and "{l e.si^uge.m" , bat with -i>e.n(>-L- 

tivtty to "mltd-io" di.6e.abe.; SLe.c.omme.nde.d fioti the. 

Mina* Ge.Jiai.6 , Sao Pauto , Goi.a* , Parana, 
Santo and Mato GHO&&O do Su£.

g) BR 300: an inte.sivaiie.tat hybsiid developed in 19&3
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and otLsiginatsing fitiam clotting two
potiQZ.ni.c. v/avu.e-tte.6 with. CIMM/T'4 bati.c. ma.te.iiat ,

obtainzd in CNPMS-Seie Lagoai (.EMBRAPA); yz£lou)
sie.*it>ta.nt to lodging and tolerant to

"mZ£dio" and " 6e.x.>iuge.m

6 e.at> <LA ; recommended jjoi tke. t>tatu o£ Mtna-6 
Sao Pau£o, Go^cai and Parana.

BR JO 7 ; an ^.n-te/LuaA-^eta^ kybx.<Ld dwntopud Jin 1983 
by CMPMS - Se^e Lagoai (EMBRAPA), 
two t>hoit-<!>i,z<i 4e£ected vatiitLt.Le.4

j$A.om CIMM^T. 
lodging and 

" hztm-Lnthoi, polio* e" , "mZ£dio" and 
ea^ei . Recommended ($o^ -tne 
na4 GeA.a^.4 and Pa/tana.

on 
- orange

t.o

Sao Paulo, fA-i-

L\ BR 30 2: a " kybiid originating

a tholt -&-iz<L poiig&n-ic. vast-inty wi-th a high-y<ie.&i 
le. kijbu-Ld, obtained by CWPMS-Se^e Lagoa4 (EMBRAPA) 

-in 1983 with CIMMVT'i ma^;e^a£. ye££ow-oA.ang 
to lodging and totniant to

^ ai BR-300 and 8R-30/. Recomm ended 
o <$ M-cnai Ge/La^4, Sao Paa£o , Go-ia^ and 

Notitk 0($ Parana.

EMPASC 75 f -

.6 awe

_ a c.u.£tivai oftig^inating ft lorn the. 
population Ama.fiif.to dtt Baj'-co x Tewp£ado4 , coming 
jj-tom CIMMST tkfiouigk EMBRAPA, and developed in 1983 
by EMPASC - Santa Cata/tcna'i Agiic.u.£tutia.£ R 
Co/ipoA.ation - £01 condition* ofi ave.siage. -6 oil 
titi£y . Ve££ow-o^.ange CO£OA, to^ctn good /L 
to the. main put* and d-i.-4ea4e4. Recommended 
fjOfi tke. (ti<Lb t.e.n.n pattt 05 the. -btate. o & Santa Catatiina 

(Souht) .

EAiPASC 152-OESTE: a duttival originating ^fiom tkq. 

population SUWAM t?MR (Caribbean tie.gi.on] , i.mpn.o\je.d



-93-

in Tkcu.ta.nd and CIMVT , and coming to Bx.azil, via. 
EMBRAPA, to EMPASC- Santa Catax.ina. It haA Ahown le.- 

bibtance. to "mZtdio" (Scle.x.oA pox.a Aox.ghi.) and it> 

x.e.comme.nde.d fax. the. we.Ate.tin pax.tA o fa ike. Atate. ofa 
Santa. Catax.ina.

£) PIRANAO; obtained in the. late. &ix.t£e.t> by the. School 
ofa A.gx.ic.u.-ttu.x.e.-Pix.acicaba, Sao Pau£o, wi.tk ox.i.gin 
in the. cx.oAAing o& PIRAMEX III and TUXPENfl 
CO, ^om CIAWT. Shofit-^iin. plant with high 
tance. to lodging and good yi.e.ld* .

In Qtne.Jia.1, all new vax.ie.tiu me.ntione.d &ox. x.ic.e.,be.an& 
and maize. ax.e. px.e.Ae.nte.d at> having good yie.ld* at, compared to 
oide.fi one.*, bat we. u)e,tie. not able, to have, a fie.li.able. ba&it> fiox. an 
ade.qu.ate. c.ompaii*on in te.x.n\A o& ao.tu.al px.odu.c.ti. on c.ondition*. On 
the. otktn. hand, no x.e.gi.^tx.y o£ vax.ie.tal -impx.ove.me.nt wa& faound 
cat&ava, wh-ich wa.4 c.on&ix.me.d whe.n vi.Aiting CWPMF - National. Re.- 
Ae.ax.ch Ce.nto.fi fax. CaiAaua and Tropical Px.uit& - in CX.LLZ da& A£- 
mai, Bahia. With x.e.4pe.ct to pat>tu.x.<iA , it t>e.e.m that CIAT'4 col- 
labox.ation wi.th CPAC - "Ce.tLX.adot>" Re.Ae.ax.ch Ce.ntx.e. - in Bx.a&Zlia, 

hat le.d to the. de.ve.lopme.nt o & : a) Andx.opogon goyanoA (cv Ptanal- 
tina] in 1 9 79/80; fa) Sty lot* ante.* gu.i.ane.nAJA (cu Bande.ix.ante. } in 
19&4; c) Stylobante.* macx.oc.e.phala ( cv Pione.ix.o) in 19&4; d] 
Bx.ac.hiax.ia bx.izanta (cu MaA.anda) in 1983.

While. whe.at waA not inc.lu.de.d in oun. ptiio>iitie.i> 
d inte.x,vie.u)A , we. u)e.x.e. able, to ide.nti£y the. £ollou)i.ng de.ve.l- 

opn\e.ntA: a] ALOMPRA 4546, cultivax. obtained late, in the. &e.ve.ntie.A 
&X.om the. cx.oA*ing P 6301-Nai 60 x Wq -RM/Cno z -C^.A., with CIMM/T'i 
mate.x.i.al and ka.vi.nQ tke. nu^be-X. CM J76S3, witk good x.e.AiAtance. to 
dii>e.aAe.t>; i.t it> x.e.comme.nde.d fiox. pax.tA o& ?ax.ana, Mato GX.O&AO do 
Sal, Sao Paulo and tke. ce.ntx.al pax.t o^ Brazil; b] MOMCHO
cu.lti.vax. obtained late, in the. Ae.ve.ntie.{> x.e.Aulti.ng &X.OM a li.ne.age. 
Ae.le.cte.d by CIMMVT; x.e.comme.nde.d &°x, the. ce.ntx.at pax.t o& Bx.azil; 

c) BR 70-FQRMQSA; cu.lti.vax. obtained e.an.ly in tke. e.ightie.A £x.om 

x.e.t>e.l.e.cting hlondx.a Sib, in CPAC - "Ce.nx.ado A" Re.Ae.ax.ch Ce.ntx.e. 

in Bx.aA4.lia, witk yie.ldA J5 pe.x.c.e.nt highe.x. than AL0WPRA 4546; d]
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4. Research Impacts on Agricultural. Production

4.1. Impontant Innovations finom Non-IARC Sources

In tke previous chapter we listed, &on rice, edi.ble 

beans, maize, pastures and wheat, the varieties developed in tke 
WARS with the contribution oft tke IARCA. for cassava no develop 
ment was <Ldenti£ied. However, we must rememben tkat tke IARC* do 
not cover many commodities in Brazilian agriculture and tkat 
some o& tke reseanck wonk leading to tke development o& new var 
ieties is independent o£ their senvices. Mso, otken intenna- 
tional neseanch institutions may kave contributed to tke process 
OjJ technological change in Bnazil. In this pant o^ tke papen we 
wilt neview tke new vanieties oft several agricultural commodities 
developed independently o& tke IhRCs, ma<inly finom tke second kalfi 
OQ tke seventies, but with less individual details than in the 
previous chapter.

RICE;

a) CMA 104: finom cnossing IAC 47 and SR 2041 - 50-1 
(with resistance to btast, Soutk Korea) recommended 
£on tke state o& Mato Grosso (upland nice), witk 
modenate nesistance to blast disease.

b) CMA 7Qg; developed with the objective of, being re 
sistant to blast, inom crossing IAC 47 and T0S 257S/ 
/7-4-2-3-B2 (introduced finom Nigenia) . High nesis 
tance to blast, yield 15-20 percent kigker tkan IAC- 
-47, upland rice.

c) CMA 790954; with genetic material f^rom I RAT'-Insti 
tute de Reckerckcs hgnonomiques Tnopicales - in 
1979; j$/iom crossing POURAPO PRECOCE and IRAT 13; 
skont cycle and kigken resistance to todging 
and being mostly cultivated in tke states o& Goias 

and Marankao.
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d) CMA 791048: upland lice.'* cuitivax. t>nle.cte.d by 
CWPAF - Go-t.an.ta, tf/iom clotting, in 1979., POURAP0 
PRECOCE and IAC 5544, with the. objective. o& com 

bining ch aha cte.fi.it> tic* o^ g^ain quality and tkofit-
-cycie. 0(5 the. fiitL&t one. with nigh yiaidt oft the. 
4econd. Recommended &oti Atate,* /te.SLSiJ.tosii.e.6 o£ Ko- 
sia-ima, Amapa ( Month) and P-cauZ ( Nosithe.a&t] .

e) CMA 796079; ca£^uaA. lntn.odu.cid In 1979 by CWPAF-
-GO'iani.a, uiitk the. i.de.nt-ih<L cat-ion 7ET 4094. Jit H<L- 

t,u.tt<id ^fiom cfio&txinQ BWJ/CR 115 made. Ln India. Rec 
ommended (Jo/L the. ttate. ofa P-iau.4. { No>itke.ai>t} .

^} I A PAR 9; cult-ivan O'j upland A.^.ce developed
nQ 8ATATAIS and 
-the 4-ta-te ofa Parana.

- Londh-ina, k>iom 
F-3-7; recommended

IAPAR 
IAC

EVIHLE BEAMS:

a) I PA - ? •• cu.lti.vafi deue^oped fat/ PeA.nambuco '<s Conpon- 

at-ion Oj$ Ag^ca£ta^a£ Reiea^c/t (IPA), j^om
COSTA RICA and L^-0-50.

fa) I PA - 2 ; cu.iti.vati deue-C^ped by Pe^namfaaco '4
at<ion Oj$ Agfiicu.itu.tial. Re<seaA.c/i (IPA), j$A.om
COSTA RICA and L^-0-50; with tKLbittance. to

gem" bat w-ci/t binbitivitij to " anttiac.no A e." . Recom 
mended jJo/L uia^m aA.ea<s and £010 tiiiative. humidity.

c ' I PA- 74- ?9 : cu^-t-cua^i developed fat/ PeA.nambuco '4 CO/L- 
potiation Oj$ Ag/i-ccu£.£u/z.a£ Reiea^c/t (IPA), ($/iom c/to4<s- 
^.ng COSTA RICA and Lj-0-50; tiz>>it>tant to "6e.Jitiu.ge.m" 

but with 4e.nAitivitij to othe.1 d-i-iea4e-6 . Recommended 
tva-'tm a^ea4 and £.ow tLniative, humidity.

d) GUATEIAM 6662: cuitiva-'i o& biack beani, inttLoduce.d 
by the. joint pn.oa>ia\n PA/PEA- 1 PAGRO (Rio Gtiande. do 

Sui) , otiiginaiiy .bnie.cte.d by 1 1 AC - In-teAamei-tcan 
Institute. 0($ AgtLatLian Sc-ience4 - 0($ Co.6ta R/tca. Rec
ommended £otL bean aiea.4 0;$ the &tat<i ofa Rio Gnande. 
do Sui.
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e) TURRIALBA 4: cultivai o<J black be.anA f puie, line. 
Ae.le.cte.d fiiom and indige.nouA popu.tati.on in Gu.ate.ma- 
la by IIAC; i.ntn.o duced in Eiazil by IPAGR0 - R,to 
Giande. do Sal In 7969.

MAIZE:

a) SAl/E 342: cultivai o& double, hyblid developed by 
IPAGRfl - R-to Giande. do Sul. Ve.llou) colon, ind<icate.d 
(Jo/z. &e.e.d at> Me.ll a4 ^OA. ^lomn. Recommended ^on. the. 
Atate. oj( R-to G/tande do Sul.

b) SAl/E 345: cmltivan o& double. kybsUd developed by 
IPAGRO - R-co Gfiande. od Sul. Ve..llow colox.,.ind4.cate.d 
^01 jjeed a4 we££ cu ){OA. filoui; A ho it-cycle, and rec 
ommended j$o/i -the 4-tate ofa R-co Gnaride. do Sul.

c) EMGQPA 507; cultiya*. obtalne.d by EMGOPA - Go-i.a6' 
Conpofiat-ion o^ Agti-icultural Re.6e.aick, fiiom popu 

lation COMPOSTO PENTAPO, t>ynthe.t>4\ze.d in the. Genetcc'4 
Ve.paitme.nt, School o& Agiicultuie., ?iiac<icaba, Sao 
Paulo; ie.AJ.Atant to "mZldio" and "he.lminthoApollo4e".

d) SIMTCTICQ: ca^-txlua/L obtr.x'.ned by PESAGRO - R^.o de Ja- 
nex.Ao'4 Coipoiation ofa kgii.cultuial Re.Ae.aich, &iom 

the. oi4.Q4.nal mate.i4.al SIWTfTICO IPEACS III. IPEACS 
a>a4, be^o/te EM8RAPA, ^:ne ie.Ae.aich ce.nte.1 £01 the. 
Ce.nte.i-South ie.Q4.on. Recommended &oi the. noithe.an 
pait o£ R.4.0 de. Jane.4.io'A Atate..

e-) SR ?25; cultivai de.ve.lope.d in CWPMS - Seie LagoaA, 
&iom a Aynthe.tic vai<ie.ty obtained £iom ge.implaAm 
oi4.a4.nat4.nQ in bie.e.ding piogiamA o& Biazil, Colom 
bia and Mexico. Lou) ie.AiAtance. to lodging, 
tole.iant to "he.lminthoApoiioAe." and "{,e.SLiuge.m", and 
with Ae.nAitivity to "mZldio".

lJ) BR 726; cultivai deue£oped in CNPMS - Se£e LagoaA, 

fiiom a Aynthe.tic vaiie.ty obtained £iom ge.implaAm
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in tkt h.dc.<L TUXPEN0 . Mode.tLO.tly re.AiAtant 
to lodging , tote.tLO.nt to "6e.SLtLU.ge.rn" and "he.tmin- 

tkoAporiuAe." and with Ae.n64.t4.V4.ty to "mZldio" . Rec 
ommended fiotL Atate.A Oj$ Mina* Gera-u , Sac Paulo , 
GoiaA , Parana, EApZ.ri.to Santo and Mato GroAAo do 
Sal.

g ) BR 427: cu.lti\>ar o^ -6weet corn developed by CNPMS - 
Sete LagoaA , £rom a &yntke.t4.c vatL4.e.ty obtaine.d in 
ge.tLmpla&m faiom Haway. JoLe.tia.nt to " & e.tLtm.g em " and 
"ke.Jd.m4.ntkoApotL4.oAe." , but witk Ae.nAit4.v4.ty to 
"mZtdio" . Recommended jjo-t. the. Atate.A oft Sao Pauio , 
MinaA Ge.tLaiA , Ri.o de Jane.in.0, Mato GtLOAAo do Sui, 
and Aoutk oft GoiaA.

POTATOES;

a) BR - 1 : zultivatL MAulting &n.om ctLOAAing 8WTJE (The. 
Ne.the.tLlandA) and 8AR0NESA, and dewe£oped by UEPAE - 
CaAc.ata, Rio Glands, do Sui. RtAiAtant to "e^ue^dea- 
me.nto" and recommended ^oti the. Atate.A o& Rio G^ande 
do Sui and Santa CatatLina.

b) CHI^UITA: cuitivati de.ve.tope.d by EPAMIG - MinaA Ge- 
tLaiA ' Corporation oft Agricultural Re.Ae.arch - and 
EMBRAPA, £rom "clone." 0010 re.Aulting &rom croAAing 
PELTA and PAMIR 9-ui 7971); yittd uiaA 29 pe.tLce.nt 
kigke.r tkan tkoAe. OjJ i.mporte.d cultivar^ . Kecommended 
({OA. -tne Center-South ^egton OjJ Brazil.

c) MAMTIQUEIRA: cu£*cua^i de\>e.lope.d by EPAMIG - Aitna-6 
Gera^.4 - and EMBRAPA, ^om "c£one" OH 3 rtLAulting 
&rom croAAing COS7WA and HVPRA (-en 797/j; yie.ld waA 
34 percent kighe.r than thoAe. o^ importe.d cultivarA . 

Recommended j$or tne Center-Soat/i region ofa Brazil.

d) MIMEIRA: ca£-tcuar deue£oped fat/ EPAMIG - M-cnaA Ge- 
- and EMBRAPA, ^rom "c£one" 0J96 re.Aalting 

croAAing COSIMA and T0NPRA (^n 1971}. Vi.e.ld
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26 pe.tLce.nt kiQlno.fi than imposLtid cultivate and rec 
ommended &on the. Ce.nte.tL- South. x.e.gio.n o£ ftnazi.Ji.

WHEAT:

a) BR - J ; cultivate developed by the. joint program 
CWPT - Pa-iio Fundo (EMBRAPA) - and fe.de.ial Un-tver- 

Pe.lotaA [Rio Grande do Sul), derived fjrom 
IAS 20 and IAS 50, in the. late. Ae.ve.ntie.6; 
to the. majority o& "jJeAAugem" '4 A.ace4 and 

to " c.tie.6 tarn unto ". Shosit-cycte. and recommended ^on. 
the, weite^n pafit* ofa Patiana.'* btate..

b) 8 R 2 : cuitivai de.v<Ltope.d by the. joint pn.OQfia.rn CNPT- 
Pai^o fando (EM/3RAPA) - and -tfoe fe.de.tiat Unive.iAity 
o{j Pe.lotat> {Rio Gtande. do Sa£), derived (J-tom cAouing 
IAS-50/4/IAS-46/3/1/ILELA SOL 4/EGyPT WA JO J /TIMSTEJM,

-t/ie

c) BR 3 : cuitivai de,ve.iope.d in the. tate. 4euen-t-cei 6i/ 
VNPEA-Pe.tota& (betfo/ui EMBRAPA], CWPT - Pa44o Fundo 
(EMBRAPA) - and ^:^ie Fedeia£ Unive,it>ity o £ ?e.totai> 
(Rio G/tande. do Sul) , &tiom c.n.oi>^inQ IAS 50/4/1 AS 46 / 
/3/t/UELA SOL 4/EGVPT 7 0 J /TIMSTEIW; aweA.age cycle., 
ta.tt bizo,, recommended J{OA. ^:ne t>tate. o& Rio Gtiande. 
do Sul.

d) BR 4 : cultivat. developed in the. late. t> e.v e.ntie.t> by 
CWPT - Pa44o fundo (EMBRAPA) - and the. 
Unive.it>ity o& Pe.lota& (Rio Giande. do Su£) , 
cn.oA64.nQ IAS 20*3/SIWl/AL0CH0 GAMA. Average cycle., 

tall tize., recommended |Jor ^tne ttate, o& Rio Giande. 
do Sul.

e. ) A^EGUA: cultivax. developed in the. latt ieueni^ei by 
ZPAGRfl - R^o Grande do Sal, j^rom cro<S4^ng IAS 50 
and B &; average cyc£e, .£a££ 4^ze, recommended 

area<s OjJ Bage and Herua£ -en R-co Grande do
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Bft 5; cu.lti.vax. developed -in the. late. 4even£-ce4 fat/ 
CNPT - Pa44o Fundo (EMBRAPA). , faom c/io44-tng IAS 59 / 
/IAS 52/GASTA; bhotit -C.yc.le., tall 4-tze and recowi- 
rnercded (Jor -the whe.at reg-ton4 o^ -the 
Gn.an.de. do Su.1.

BR 6; cu.lti.vax. deve£oped by VMPEA - Pulotat, 

EMBRAPA), CNPT - Pa^^o Fundo (EMBRAPA) and tke. Te.d- 

Uni.ve.U4.ty ofa P&lotaA (R-co G/iande do Sa£) ^.n 
late. &e.ve.nti<L& , fanom ctLOA&i.ng IAS-20-IASSUL/ 

/T0R0PI . Long cycle., tall t>Lz<L and /tecommended ^O/L 
a££ uoke.at fie.QJ.oni> o & R-io Gfiande. do Sal.

h] TlfTON: cultlvai de.ve.lope.d by JPAGRO - Rio G/iande 
do Sal, by Ae.le.c.tlon &>iom the. Aame. li.ne.age. e.x-ii>te.nt 

xtn G<Lon.Qla, Unite.d State.*; highly tie.&4.t>t<Lvit to 

"oZdio", ave-tiago. cycle., thont b-ize. and recommended 
fJoA all u)he.at -teg-con^ o^ Ri.o Gfiande. do Sal and &ouJh- 

<Ltiv\. Parana.

i] BR 7: cultivat developed In the. e.an.ly e-tgh^e* by 
CNPT - Pa440 Fundo (EMBRAPA) j$l0m c^.o44^ng IAS 20- 
-IASSU1. and TOROPI; average cycle., tall .6-tze, ^e- 
&i.Atant to all nace.i> o^ " ^ei-tugem" (Paccxna giaminlA 
ttu-tlc-i] and recommended (Jo/t panti> o & Parana ' 4 Atate..

/) IAPAR 3-ARACATU; cultivan developed ^n -tne
ai. gh tie.* by IAPAR - Londi-ina, unknown

to aue^age cycle., average, -to ^:a££ 4^ze, recommended
£01 -the region 0;$ Voufiado* , Mato G/IO^AO do Su£.

fe) BR g; cultivafi deue£oped -tn -the e.afily <Liakti.z.t> by 

PNPEA - Pe-lota* (before EMBRAPA) and CNPT - Pa-640 
Fundo (EMBRAPA), {.torn clotting IAS 20/TOROPI /PF 
70100; * ho ̂ t- cycle., tall 4-tze, n.o.*l*tant to " ^e.n.fiui- 

Qe.m" and recommended fjOA. R^o Giandz. do Sal, M-ina^s 
Gala* and the. fe.de.ial Vli>tn.lct.

1} BR 9 - CERRAPOS: cu.lti.vax. developed -in the e.aily
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e.i.ghtie.4 by CPAC - BA.a47.Lca (EMBRAPA, ceirado* ) and 

te.6 ulti.ng f$rom c^oi-i-cng BH 1146 and TRN 595- 7K Rec 
ommended f$or upland cultivation -in tke. ce.nt<ial Ae- 
g-ton o^ Btiazi.1.

m) CAA/PEIA.S: in t to dace, d in Brazil by 0CEPAR - Organiz 
ation o£ Pa/tana'4 Coopera-t-tveA - aA -Lcneage E 751 6 & 
o£ Ve.kalb Seed Co. ( AAgen-t-cna) , reAu.t'.&tng ^om 
(Lfiot>t>lYiQ CARPENOL x 5t>WORA 64-KLEIN RENPIPOR, and 
e.vaiu.ate.d by tke. national tie.t>e.afic.k AyAtum o£ EM8RAPA; 

- cycle., low t,izo. and recommended J^OA. M^.na4 Ge- 
Go<ia.t>, Mato Gnot>t>o and tke. fe.de.tLal

n) MINUAMO S2; cultivati originating in tke.
571 x 5 473. A 3 A 2 made ^n FECOTRIGO'i
centre. FECOTRIGO -c4 Fe.de.fiaiion o^ w/iea.t Coope/t.-

-in R-co Gianda. do Su.1. Recommended jJoA. boJULb 
mo fie. than 5 po.tice.nt o£ aluminum Aatutiati.on i.n 

tke. t>tate.i> o Rio Giande. do Sul and Parana.

o) RS 1 - FEMIX: cu^^ua^. developed by IPAGRO - R-co 
Gsiande. do Sul - in tke. e.a/ily e.igktie.t> , ^om tke. 
ctio.MiinQ PF 70100/J 115157-69, t>hont cycle, and rec 
ommended ^on all tke. ttate. ofc Ri.o Gtande. do Su£.

p) RS 2 - SAMTA MARIA: cutti.van developed by IPAGRO - 
R-Lo G/iande do Sul - in tke. e.a>ily e.igktie.i ^no 
ctiot>t>inQ S45/KAI/KAZ , (>hont- cycle, and recommended 

all Rio Grande do Sul.

q] RS 3 - PAIMEIRA; cultivan. deue£oped bt/ IPAGR0 - 
Gfiande. do Sul - in tke. e.an.ly e.i.gktie.& , ^nom tke. 
cnot>binQ 545/KAl/KAZ (made i.n J972), 4no fit- cycle, and 
recommended ;$oi a£.£ R-to Grande do

RS 4 - UBIRAIARAS; ca^^var developed by IPAGRO - 
R-co Grande do Sa£ - ^r:'/n the. Oio^^ing MARIWGA"/S 76. 
Recommended ^on all Rio G.'iande. do Sul, excep-t re- 
Q<ioni> ofa Sage and Sao



-102-

COTTOM;

a.) BR J : cultivai developed £ate -en .the. .6even.tte4 bt/
-the CNP - Camp-tna Grande, Para-tfaa (EMBRAPA), re- 
sulting ($rom the. dossing ALLEN 333/57 x ALBURN 56; 

• -' reA-t-A^tan-t .to "murcha" o £ Veftticillium, shoit-cycle, 

recommended ^or paits o^ Peinambuco , AlagoaA, SeA- 
Q*.p<L, M-tnai Ge/t.a-c4 and Go-cai .

b) IAPAR 4-PARANX 1 ; c.u.lti.va>i duvzlopud by JAPAR-Lon- 
dfii.no. i.n tk<L late. Ae.ve.ntJ.e.6 , w^th Ae.le.c.t-ion -in 
can vax.ie.ty REBA 8-50 (beg.CKiKU.ng ^.n J973).
-6^.ze, good Ae4^.4^:ance .to dfiy pe.n-iodi>, tote.fia.nt to 
"bac.te.su.oAe." and "4.amu£o4e" and recommended ;$o^ 
pant* o^ Paiana and t>ou.th<Lfin Ceafia (Mofitke.a^t] .

c ' CMPA 2 H: cultlvati developed fat/ CNPA - Camp-t'na G/tan- 
de, PasiaZba (EMBRAPA) -en tfie e.afity tL-iQkt-iu , fLe.6u.JHt-

-ing h>iom individual t>e.te.c.tioYi -in the. hfaican var 
iety REBA 8-50. Tolefiant to "bacte-iiote." and ie.com- 

mended oft btate.* o Ce.afia and Bakia

d) CMPA 2 M: caltivai developed by CWPA - Campina Gfian- 
de, PaiaZba (EMBRAPA) in the. e.aiiy e.iglitie.6; it i& 
a compound with genotype.* o& l/ELUPO C 7/, C 74 and 
P8 117-20-S, with sensitivity to "bacteiiose" and 
" fau&afiio&e." and recommended £01 the. t>tate.t> o^ PiauZ, 
Cnaia, Rio Giande. do Noite, Paialba and Pe.ftnambuco .

a ' BR - 4 : cuttivai developed in the tate se.ventie.A by 
CNPS-Londiina (EMBRAPA) and CWPT - ?OA*O Pundo 
(EMBRAPA), resulting &lom dossing HILL and HOOP. 
yields were 10 percent higher than BRAGG'4 and 15 
peice.nt highel than VAVlS's (^ee Table J). Recom 
mended jjor all aie.as ofi Rio Grande do Su£.

b) VOKKO: cultivai developed jointly by IAC -
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e)

IAPAR - Lon.dx.ina. and CNPS - Londtina (EMBRAPA), 
fanom population RB 72-7, in thn late. &nvc.ntiHA. 

Vinld* wnnn 5-15 pe.tic.tLnt highnx. than tkat o& UFV-1 

and 19 pe.nc.nnt highnn than that o£ IAC-2 Uee Table. 

1). Recommended ^oh. the. &tatn& o& M-tna.6 GnnaiA ,Go- 

ia* , Mato GA.OA40 and the. Te.dHh.at ViAtiict, thn 

cnntlal pant o& Brazil.

c) It/Af: c.ultivan dnvnlopHd in thn latn &HVHntiHA by 

IPAGRO - Rio GnandH do Sul - ^lorn the c.n.o^i>inQ 

WAJOS x HOOV (in 1967). Vinld* we/te 9 pnn.c.Hnt hf.gheA 

than tliot>H o^ BOSSIER and.HARPEE and 3 pnncnnt 

highnx. than that o& 8RAGG. RHAit>tant to di& nai> e-6 and 
recommended ^on Rio Giandn do Sul.

d) cultivai developed in thn nafily nightin* by 

Londfiina (EM8RAPA) and made availabln by 

Po u/iado.6 , Mato GA.04^0 do Su.1, ftH

HILL and HOOV (in 79o6). It ha* the. 

ijinld a* BRAGG and DAt/IS but it> bmpHHion. in tn>imi> 

ofa plant knight and in&HHtion o& thn ^ifi&t podt>. 

Recommended faoi &oiii> o & high ^Hitiliiy in thn 

bouthnfin pant ofi Mato Gn.ot>t>o do Sul.

EMGOPA 301: cultivax. developed in the. naily nigh- 

tin& by EMGOPA - Goiat>' kgii cultural RHbHaith Con- 

pofiation -, {^fiorn thn diobbing IAC 4 and JOPTER (in 

1973/74). Recommended ^on the. &ou.tnHtin pant o&

Goia* , between 76° - 79° latitudn, in toil* fisiom

low to avnnagn ^Hntilitij (pan.tia.ily on totally im-

piovnd " c.Hn.nado i> ") .

VOUR/CDOS: caltivan dnvnlopnd in the. nanly HightiH* 

by UEPAE - Pou/iado4, Mato Gnono do Sul (EM8RAPA), 
nntulting &nom AHlnction in cmltivan ANDREWS (in 

7973), &<LtHc.tion made by 0CEPAR - On.Qaniza.tion o& 

Parana'4 CoopeA.at/cue4 . Vinld* WHUH 9 percent hiahnn 

than SAWTA ROSA'4 and 5 pe.nc.nnt highni than l/
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Recommended &osi the. Aou.tke.SLn pant oft Mato Gnosso do

Q] NUMBAIRA: culti,van developed in the. e-aily e.igktie.& 
a.6 a. ne.su.lt 0(5 tke. wonk 0($ Ae.ve.nal institutions :IAC
- C ampin a* , IAPAR - Londnina, CNPS - lon.dn.ina. 
(EMBRAPA), CPAC - BnasZlia, ctnnados (EMBRAPA), 
EMG0PA - Goicu ' \Qfii cultu.ia£ Re.&e.aick Co tip on. at ion- , 
EPAMIG - Mind* Ge.ia.i-!>' hgJiic.u.ltu.ia.i Re.* &a.tLch .Co*.- 
potiation. - and UNESP - Sao Pa.u.io'A State. Univ e.M ity

- in Ilka Soltzitia.. Vie-ld* weAe. 6 pe.nc.nnt kiQke.fi 
tkan UFI/-7 and 79 pe.ice.nt kigke.1 tkan I AC-2 Uee 
Tabte. 1). Re.c.omme.nde.d ^on Goia* , Ma.to GAO^AO, Minat 
Ge.na.ib and tke. !Fe.de.fiaJL Vi6tn.ic.t, at-i in c.e.ntn.a£. 
B/iazil.

h) TROPICAL : cuLlti.vai de.ve.tope.d in tke. e.aJily zigktie.* 
witk tke. contribution o 4 eu e.n.a.t institution*: IAC-
Campina.* , IAPAR - Londiina, EM8RAPA (UEPAE - 
zina, ?iau.Z; UEPAT - Panto Ve,lko , Rondonia; CPAC- 
Bia*Zlia, ce.nn.ados; CWPS - Londnina] , EMAPA - Ma.na- 
nkao's Agnicuitunai Re.se.anck Conponation- , EMGOPA - 
Goiat, ' AgnicuJLtunal Re.se.anck Conponation- , and EPABA 
- Bakia.' A \gnicuitunal Re^ea/tcfi Conponation. It i& 
a. pnoge.ny se.ie.cte.d &nom tke. cnotAing HAMPTON and 
E 70-51 (in 1969/70), and it was tke. fiinst &oybe.an 
vanie.ty available. &on planting in latitude.* be£ow 
15 wkick include.s tke. Amazon and tke. Nontke.ast. 
Recommended fion Manankdo , Piaul, Rio Gnande. do Hon- 
te., Amazonas, nontk ofa Goia* , nontk o& Bakia and 
te.nnitony oft Rondonia.

i) BR 6 : cultivan made, available, in 19 SI by CNPS -Lon 
dnina (EM8RAPA), se.le.cte.d as a pnoge.ny F &nom tke, 

cnossing BRAGG (3) and SAMTA ROSA. Re.si.*tant to <seu- 
e.nal dise.ase.s and recommended &on tke. Atate. o& Pa- 

nana.
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j) TIARAJU: cu.it-i.va.si developed in the. e.aSLly e.4.ghti.e.A 

by IPAGR0 - R-to GAande do Sal, &siom the. csLOAAlng 
INDUSTRIAL x AS0MUSUME. It uoaA te.Ate.d by UEPAE- 
P0URAP0S, Mato GSLO&AO do Sal (EMBRAPA) and -it iA 

/recommended ^on. tke. sie.QJ.on o^ Vou.sia.do6 i.n Mato GSLOA- 

AO do Su£.

fe) BR S - PE LOTAS : cu.tt4.\)an made aur.^£ab£e ^cn J9S3 fat/ 
UEPAE - Pe£o-ta.6, R^o G/tande od Sa£ (EMBRAPA), /te- 
t>u,ttinQ fisiom a. Ae.le.cti.on made, in ?975 -in ge.ne.SLa.ti.on

BIEMl/ILLE x HAMPTON. Re^^^ant to 
4 and A.ecommended J^O/L -t/ie wneai ^e- 

Glitz A£ta, Colonial de 5anta Ro<sa and La- 
goa do4 Patot> -in Rio Gnande. do Sa£.

£) BR 9 - SAt/AMA; cu^t^uaA. developed -en tne
e.i.gktie.A by CPAC - 8A.a4-t.tta, ce.SLSLado* (EMBRAPA) -, 
w-t-tn con^A-tfaa^oni ^ /LC"JI Ae.ve.SLal i.nAtituttonA : CNPS- 
Londsiina (EMBRAPA), IAC - Camp-tnai , EPAMIG - MinaA 

Ge.SLO.iA, EMGOPA - Goxa4 and EMPAER - Mato GSLOAAO do 
Sal'A kgSLi.cultu.SLal Re4eaA.cn Corporation. It SLeAulte.d 
fiSLom an individual Ae.le.ction in the. population 
("bulk") LoB 74- 1 in P.. The cSLOAA-ingA involve.d 
PAl/IS x SANTA ROSA and ttneage* IAC 73-481, IAC 73- 
-7075 and F67-5227. Recommended ^on tke. "ce.SLSLadoA" 

tLe.Q4.on ofi BsLazi.1, moAtly locate.d -in tke. ce.ntsial 
o the. countsi.

m) BR 10 - TERESINA; cultivasL made, available, in 19 B3 
by CNPS - LondsLtna (EMBRAPA); it 4.A a pSLoge.ny ? 6 
fiSLom the. csioAA4.ng JFl/ 1 x IAC 73-2736-JO. It iA 
recommended &OSL A.eg-tcn-6 NosLth and NosLthe.aAt o& 

BsLazil W4.tk lati.tude.A be.llow 15°. It kaA a cycle. 10 
dayA longe.SL tkan TROPICAL whick allouiA a be.tte.SL 

di.AtSLibut4.on o £ planting and kaSLV&Ating .

BR 77 - CARAJAS: o.ultJ.va.SL made, available, in 79 &3 bu
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the crot>6i.ng UFl/ x TAG 73-2736-10, be.ing Jie.txLAta.nt 
to -some d-e-6 ea4 e-6 . It -i* recommended ^or planting  in 

re.g-ion* North and Northeast, be£ow 75 latitude. .

CE'P 70: cultivar made. available, -en the. tally 

zightie.* by FEC0TRIG0 - Federation o^ Wheat Cooper- 
at-eve* in R-eo Grande do Su£ -, sie.Au.lti.nQ fifiom the. 

croAAing IAS 2 x t? 70-3JS5 {^n J974). y^e£d.6 were 
7 percent highe.* than tkobe. o& BOSSIER, BR 3 and 

II/AT.

4.2. Pnodu.cti.on

ha& , wh-ithoat doubt, &ubAtant4.alJLy improved ^
Ay*te.m A-Lnce. the. fa-itiAt half, o.fi the. Ae.ve.ntieA. 

, EMBRAPA'4 ouera££ budget fia4 con4^.derab£i/ ^.ncreaied. Sec 
ond, the quality o& BtiazLlian re^earclieri ha4 been A-Lgnifacantly 

upgraded. Thifid, at the. end o^ tfie ^euent-ce^ a more balanced pat 
tern 0(5 research -tn vestment emerged between dome.At<ic. and exported 
crop-6 . Fourth, the contKi.bu.t-i on o& the. IARC4 ha-6 been relevant and 
the £-c4t o^ wew uar-tet-te^ tie.Aulting ^rom ^uch a collaboration, ai 
g^uen -en chapter 3, -C-A an -cmprei^-cue one. fifthly, al& o imptieA&ive. 

ii> the -ti.it OjJ new; crop var-cet-te-6 developed -en the WARS - Brazil, 

without the. direct colX.abona.ti.on ofa the. IARC4.

There Atill remain 4ome relevant que-Ation* . The. faini>t 

one. -it> whether or not Brazil J.& inve-bting the. proper — -en economic 
term/i — amount -en aafiic.ultu.ral research -en the aggregate and -en 
important ^egmenti. The second one -e-6 whether or not the unbal 
anced pat.te.rn o ft techno logical innovation*   dome4t.ec v;4. exported 
cropi - -e-i actually be^ng corrected. We already noted that -en 
term4 0|J e^ort (^.nve^tment) a change toward* a more, balanced pat 
tern could be detected during 197S/SO. Wai that tran^£ated tnto 
actua£ rt& ult* , that it, incre.a*ing the. rate. o {\ techno logical 

change. &ost dome4t-ec cropi re.lative. to exported onei, i.ncluding the.
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in the remainder oft this Ae.ctj.on we. will make. some attempt* to 
discuss the. product-ion ejects oft tech no logical change. The fiisiAt 
question will not be dealt with further here.

In reviewing the new varieties developed in the WARS, 
with and without the collaboration o& the IARC4, the fiirst im 
pression is that the balance i& innovation among crop* i* good. 
While we certainly cannot go very deep in analysing this problem 
using a* the only evidence the list oft new varieties, when con 
sidering the respective number* and geographical distribution o^ 
new varietie*, ^or each crop it look* like rice, edible bean* and 
maize (among the domestic crop*) and soybean* and cotton I among 
the exported one*), a* well a* wheat, had a good performance. 0^ 
course, we must recall that several exported crops, such as co^- 
faee, oranges, sugarcane, peanut* and tobacco, were not included 
in our survey since they are not part ofa EMBRAPA'4 research 
system. On the other hand, cassava, among the domestic crops,was 
the negative part o& the review, since not a single new variety 
was identified as being developed in the recent past. A* &or 
soybean* a proper evaluation o& the impact of, all the varieties 
previously listed would require much more time and e^ort than 
we were able to give to the present research.

To make some progress in answering the basic question 
as to whether or not Brazil now has a more balanced pattern o& 
varietal [yield improving) innovation* among crop*, we will use 
a di^erent methodology. Consistent with our analyst* in Table 2, 
we will look at the annual rate* o& yield growth &or several crops, 
domestic and exported, in. the states o& Brazil's Center-South re 
gion &or the period 1977/83. following that, we will examine the 
annual rates oft acreage growth &or the same crop* and states, ^or 
the period 1977/&4.

It is not necessary to rep eat the economic reasoning sup 
porting such a procedure, since that wa* a good part o£ chapter J. 
The main point wa* that a pattern oft innovation* favoring exported
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thttough *ub*t-itution in production, could bring ac.tie.age. decline.* 
faoti dome.*tlc crop*. In Table. 9 we pre.Ae.nt the. annual rate.* o<J 
yle.ld growth and In Table. TO the. annual rate.* o£ ac.ne.age. growth 
both, &or dome.*tlc and exposed chop* In Brazil' Ce.nte.ti-South, re.- 
glon. We mu*t make, -it cle.ar that our te.*t I* only a ^lr*t attempt 
to tackle, the. problem and that pe.rhapA only a tiough pattern In 
both table.* could be. expected.

flrAt, le.t UL& compare. Table. 9 w^th Table. 1, LYI te.nm& 
o£ numbati oft e.ve.ntA   denned a& 4.nd<ividual ctiop yi.e.ld gtiowth 
above. 2 petcen^: pe.ti ye.ati - du.tu.ng 1960/69, 1967/76 (both -in Table. 
1} and 7977/S3 (in Table. 9) and -en the. t>ame. gtioup o& t>tatu .Si.nce. 
the.tie. atie. 8 e.ve.nt<f> dutiing 1960/69, 16 du.tii.ng 1967/76 and 24 dulling 
1977/B3, -it look* l<ike. y^,e.ld-imptLOvi.ng te.chnologi.cal change. hat> 
been inctie.at>.inQ. Tki.t> agx.e.e.6 vo-ith the. ob&e.tive.d £nctie.at>e. -in -in- 
ve.Atme.nt faoti agricultural n<u>e.attch btnce. the. e.&tabliAhme.nt o& 
EMBRAPA i.n 1974.

Looking at the. dA.t>ttLibut4.on oft the.i>e. e.ve.ntA among do- 
me.<tttic, exported ctiop& and wheat, faon. the. 4ame ciop-6 and Atate.t> 
Ln both Table.*, in the. -thA.ee pe.tii.odA, we note, that both Qtiou.pt, ofi 
ctiop* expe/t-cenced e.x.panAion i.Yi the. numbe.ti oft e.ve.ntA at about the. 
tame, tiate. be-tween the. faitibt and thitid pe.tiiodi>. HoweueA., the. ex- 
pan&ion w;a4 latige.x. ^oti exposed ctiopA u>he.n only the. second and 
thi.tid pe.tii.od* atie. compared. In addition, in Table. 9 ^outt ca*e.* o& 
ne.gative. y-ie.ld growth Q'OA. dome.Ati.c crop* can be. note.d, two £or 
be.an* (Parana and Mato Gro**o] , one. fior ca**ava (M^na-5 Ge.rai* } and 
one. ^or potatoe.* (Rio Grande. do Sul) , while. the.re. are. none. &ore.x- 
portud crop*.

MAO, an -important change, in the. mix. o& te.chnological 
-innovation* &or dome.*tic crop* occurred during 19.77/ S3 a* com 
pared to 1967/76 (Table. 7): in th£* e.arli.e.r pe.riod, o& e.i.r\ht 
e.ve.nt*. f one. wa* &or rice., thre.e. we/te &or potatoe.* and hour &or 
maize.. During 1977/S3, i.n nine. e.ve.ntA, two were &or rice., only 
one. ^or potatoe.* and *ix. faor maize.. In addition, In two Atate.*
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TABLE 9

ANNUAL

CROPS

1. DOMESTICS:

Rc.ce

Bean*

Maize.

Co64aua

Potatoes

2. EXPORTED:

Cotton

PeanatA

Co^ee

Soi/foeanA

OAangeA

SugaAcane

Tobbaco

3. WHEAT:

GROWTH RATES IW HELDS, SELECTED CROPS AND
STATES, BRAZIL, J977/S3 (al (!)

SP PR RGS MT GO

8.19 zeAo 1.67 1.72 ze.no

zeAo -2.32 zeAo -9.49 zeAo

4.15 4.40 5.58 3.63 4.75

zeAo ze.no zeAo ze.no ze.no

ze.no -1.49

ze.no 5.50 - 4.01 7.99

ze.no zeAo - zeAo

zeAo 15.61 -

3.83 ze.no ze.no 6.57 4.32

2.67 - 2.89

5.36 zeAo zeAo 6.70

2.83

3.42 zeAo 8.94

MG

3.72

zeAo

3.93

-1.90

8.13

8.18

-

4.12

5.69

zeAo

5.45

0.76

-

BRAZIL

2.00

-1.40

3.88

-1.22

3.24

5.81

ze.no

5.50

2.84

2.15

2.82

1.85

-

Source: 8o6.cc data, FI8GE.
(a) ThA&e.-ye.atL mov-ing average.. Tke. £e£teM &OA tke. &tateA mean: SP, 

Sao Paulo; PR,Parana; RGS, Rto Gtiande. do Sa£; MT, Mato Gnot>i>o 
do Su£ and Mato Gn.ot>t>o (tog&tkeA); GO, GO^OA; MG, Mina* GeAaLt,. 
S^g>u.Sconce te^t at 5 peAc.e.nt le.veJL, the. &ame. at> In Table. 2.



-770-

TABLE 10

ANNUAL
SELECTED

CROPS

7.

2.

3.

DOMESTICS:

R-tce

Bean*

Ma-tze

Ca**ava

Po-tatoe*

EXPORTED:

Co^on

Peanu-ti

Corfrfee

Soybean*

Orange*

Sag arcane

Tofafaacco

WHEAT:

GROWTH RATES IN
CROPS AND STATES,

SP PR

zeio -14.25

4.71 z e.no

2.97 2.63

ze.no ze.no

- 4.75

ze.no 4.13

ze.no -16.14

ze.no - S.31

ze.no ze.no

7.81

11.24 16.29

-

- 7.59 -

CULTIVATED ACREAGE,
BRAZIL, 1977/84 (.11 (a)

RGS MT GO

3.70 -8.02 ze.no

ze.no ze.no   ze.no

1.61 8.41 ze.no

-9.75 -6.71 ze.no

-5.32

-4.70 ze.no

-33.62

- -

ze.no 19.16 28.72

-3.13

ze.no 29.60 19.11

ze.no

11.81 19. 19

MG

zeto

ze.no

-2.20

-4.44

ze.no

ze.no

-

6.64

17.51

5.11

5.25

-11 .89

-

Bounce.: 8o4.cc data, FI8GE.
(a) The. le£teAA &on the. btatu mean: SP, Sao Paulo; PR, Parana; RGS, 

&Lo Gnande. do Sul; MT, Mato Gno&t>o and Mato GnoAto do Sat (toge.- 
theA.); GO, Go-La*; MG, M<'.na4 GeA.au,. S^gn^-iconce tut at 5 pancmt
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Mato GroAAo), in *pite o& be.-i.ng below the. 2 pe.tic.nnt dividing 

rate. The. mix oft technological change, in 1977/83 - more concen 

trated on maize, and rice   should bring more benefit* to pro 

ducer* and con4umei.6, e*pecially Aince potatoe* ha* only a minor 

importance, &or either group.

Another point giving gJie.ate.tL conscience to the*e re- 

AultA, it> the. *pn.e.ad o& positive, rate.* o& yie.td growth ove.r the. 
Ce.nte.r-South re.gion ofi Brazil. Maize. it> the. be.t>t example, with 

ve.ry impre.A4ive. rate.* ^or ail bix. &tate.i> c.on^ide.re.d. Vuring 1967/ 
116 (Table. 1) maize, had rate.* above. 2 pe.rce.nt in £our At ate.* .In 

cluding rate.i> which we.re. positive, but be.lou) 2 pe.rce.nt, rice. 
4/iowed ^.nc^ea-6e/i in ^our &tate.& ofa Brazil'* Ce.nte.r-South re.gion 

during 1977/83 (Table. 9 ] . for e.x.porte.d crop*, cotton had 

e.ve.nt& out o& a poAAible. &ive. during 1977/S3, t>oybe.ant> had 

out o& Aix, orange.* two out o& thre.e., and Augarcane., thre.e. out o^ 

faive.. finally, in te.rm* o& aggregate, national yie.ld incre.a*e.* we 

can a£4o no-te con*ide.rable. progre.** during 1977/S3 (Table. 9) a* 

compared to 1967/76 (Table. 1). Only potatoe.* and *oybe.an* did 

not *how improve.me.nt in yie.ld*.

Our te.*t indicate.* that Brazil had more. technical 

change, during 1977/83 than in pre.viou* period*. However, the 

que*tion* *till remain* oft an balanced di*tribution between crop* 

  o£ *uch technical change. fir*t, in the aggregate, exported 

one* Atill had a higher rate than dome*tic one*, mainly becau*e 

rate* faor edible bean* and ca*Aava were negative. However,in the 
Aouthern region, domeAtic crop* gained relatively over exported 

crop*, in term* o& yield growth, e*pecially maize and rice, a* 
compared to *oybean* and cotton, for thi* region, at lea*t, the 

bia* favoring exportable* in the crop mix during 1967/76 wa* not 
repeated during 1977/83. The oppo*ite re*ult occurred in Brazil1* 

central region, where exported crop* gained relatively over do 

me* tic one*, in *pite o& the &act that yield growth rate* in 

tho*e *tate*, &or maize and rice in particular, were po*itive.h* 

a re*ult, Brazil'* central region may now be repeating the pat-
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anced pa.tte.tin OjJ tnc.knic.aJi change^ wkick. could lead to unbalanced 
agricultural growth as between domestic and exported crops..

In Table. 10, gi.v4.ng tke annual rates ofa acreage growth 
during 19.77/&3 &or tke. same c^.opA and .itate* , tke. following can 
be noted. first, xn the Southern -teg-ton 4ot/faean acreage d-td not 

grow; we. recall tkat the. <Lx.ttiaotid4.naiy expansion o& this crop 
be.gi.nni.ng in mid-sixties was a major reason faoti changes -en c.iop 

mix against dome.Atic. px.oduc.tA. A£^o, we note a con-i-t-dtent a/tea 
giowtk OjJ ma^.ze -en tne tkne.e Soutnein 4tate4 and that o;5 
gated -'itce ^.n R-co Gfian.de. do But. He-^e tne ca4 e ^.4 not that 
nic.e.-Aoybe.ant> compe.tition, but should be -enteipteted ai a 
ab£e impact o& the. development Oj$ new /i-tce uaA.-cet-ce4 a4 
-teu^ewed (mainly 8R-IRGA 409 and 470). Cotton acreage inc.fie.at>e.d 
only in Parana.

In second p£ace, when turning oun. attention to tke. 
th^ee cent^a£ 4tate4, an opposite, pattern o^ agricultural growth 
wa4 ob^e^ued during 1977/&3. Sot/bean acreage g/tew substantially 
in tke.se. thA.ee 4tate-6 — mo^e than two million he.c.tare.s between 
1977 and J9S4 - while, rice. are.a deepened in Mato Grosso and stag 
nated in Goias and Minas Ge.rais. Par maize., the.re. was high are.a 
growth in Mato Grosso, stagnation in Goias and decline, in M-cna4 
Ge.rais . Par be.ans, tke.ru was stagnation and ^or cassava,de.cline.s 
in two state.s and stagnation in one., for maize.,and rice.,at le.ast, 
we had indications oft technical innovations in the. ce.ntral re.- 
gion, as we.ll as positive, rates o£ yield growth during 1977/S3. 
Our explanation is tkat soybean innovation is dominating tkat in 
rice and, to a lesser extent in maize, since all three are 'Sub 
stitute crops in production. Thus, it seems that the development 
OjJ soybean varieties &or the central region o& Brazil,including 
its "cerrados" area and that with latitudes below 15 S,is having 

a strong impact on the composition oft agricultural growth in tkat 
part 0(5 the country, finally, the strong growth o & the sugarcane 

acreage, in practically all states in tke Center-South region, 

should be interpreted more as a result o& tke alcohol program
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5. Conclus-tons

W-ith the. <infao)ima.t<ion provided -tn th-ts study, i.t can 
be. concluded that today the. lARCs are c.o Elaborating w*.th a much 
better research system -tn 8raz>t£ than prev-tous£y. The. country, 

however, £ost quite, some t-tme before dec/td/tng to -tnvest tn agtii- 

cu£tura£ research. Tne ma/ot policy cnange occut.Aed x.n the 
na£<5 Of{ the seventies w^.th the cieat-ton Oj{ EMBRAPA. By a££ 
sonafe^.e c^tet/ta Oj$ pet($oAmance, the achievements GJ$ EMBRAPA and 
mote bfio..dty the WARS, can be cons-tdei.ed as c£ose to exttaoA<itna/u/. 
A ({ew reasons w^.££ ju.6tj.6y 4uch an eva£uat^.on.

F^.tst, BA.az^.£ c.oa.ld not be. constdeted as hav-tng, up 
to the (J-t/t-St ha£(J Oj{ the seventies, a nat^ona£ teseatch st/stem 
w/tth the m<in<Lma.l co nd-it-io ns ojj s/tze and qu.al4.ty to setve -tts 
d/t)J(Jet.ent teg^ons, c/tops and produce/is. In jjact, up to that t-tme, 
a ^avo-tafa^e wotd cou£d be sa^d on£y about Sao Paulo's ag/t^cu£- 

AeseaAch st/stem, wklck developed seveia£ y4.e.ld-j.mpiov<<.ng

IAC - Camp-tnas' AgA.onom^c Institute -, the best 
example, made tmpoA.tant ^.nnovat'tons -tn co^ee, cotton, oranges, 
sugaA.cane, sot/beans, ma-tze and potatoes,

A consequence o;$ that s/ttuat^.on, ^n u)k<Lc.h teseatch was 
poo/L at the jjedeta^ £eve£, was an underinvestment ^.n aQti-i- 

research, whtch was part-tcu£at£t/ serious when analyzed 
on a crop bt/ crop bas^s. The underinvestment was greatest ^or 
certain cr^.t^ca£ j$ood commod-tt-tes . In consequence, the country 
experienced the deve£opemnt o^ a segmented agr-tcu£tura£ system 
wtth one sector open to external transactions and competitive ^.n 
the -tntirnat^.ona£ marfeet, and another without regular compett- 
ttveness tn that marfeet because 0|$ unfavorable domestic cost 
condtttons.

In terms o^ production performance, things became much 
more comp-Ltcated a^ter the m-td-s-txt-tes, wtth techno£ogtca£ inno 
vations (Jor s;oybeans, hxlgh tnternattona£ prices and a better ex-
r<h fl VI n O h n f O nr\ P J fl il A rl h ft A ^ / n /I^I/TM<IO / KI jift/tn m/'v nnnnhhnrl 1 v\
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fiavor ojj exported commoditie.b and "pe.fi capita" production o& do- 
me.btic fioodb de.cline.d bigni&4.cantly . EMBRAPA and tke. MARS weie 
cleaned and tke. collaboration with. the. IARC4 wab inte.nbi^ie.d in 
the. middle. o£ tkib proce.bb. In addition, in 1973/74, Brazil,like, 

many otke.fi countrie.b, wab facing the. e.xtre.me.ly adverse. e.^e.ctb o& 
the. fiirbt oil "bhock", in it* e.x.te.rnal account*. In tight ofa 

the.be. tkfite. dzve.topme.ntb, it it> pobbibte. to u.nde.fiAtand the. bociat 
"de.mandb" ab we.tt ab EMBRAPA l b fie.bponbibititie.b in the. mid-be.ve.n- 
tie.b .

htbo, fifiom that situation and tke. di&fiicu.ttie.b fieJtate.d 
to human and financial fie.boufictb, it ib pobbibte. to unde.nbtand 
EMBRAPA'4 pfie.occupation in de.&ining fie.be.afick pfiiofiitiab, including 
cfiopb to be. e.mpkabize.d in the. fie.be.afich pfiogfiam. That will take, 
ub to tke. be.cond ie.abon &ofi oufi e.x.tfLe.me.lly good e.vatuation o& 
EMBRAPA, the. fie.boufice.b inve.bte.d in the. n.e.be.afick pfiogfiam. Ove.fiatt 
EMBRAPA'4 budge.t gfie.M by a multiple. o{> te.n in dotlafi te.fimb fafiom 
1974 tu 19&2 and total fie.be.afich e.'x.pe.nditufie. ab a pfiopofition o& 
the. value, oft agricultural product almobt double.d be.tuie.e.n 1974 
and average. 197B/BO. The. pe.riod'b negative, point, howe.ve.r, wab 
the. de.te.rioration obbe.r\)e.d in TAG - Campinab, ^orme.rly our prin 
cipal re.be.arch inbtitutiun, a high quality one. e.van by inte.rnational 
btandardb .

In addition to itb gre.ate.r budge.tb EMBRAPA wab able, 
to make, bubbtantial inve.btme.ntb in human re.bource.b . from an 
initial bituation wke.re. tke. minority oft re.be.arcke.rb wab really 
quali^ie.d, te.n ye.arb late.r EMBRAPA had .iacceeded in a major qual 
ity change, in itb re.be.arch bta&fi, ^itk a large, majority at tke. 
mabte.r'b or doctor' b le.ve.1 o & training. In tkib pe.fiod, albo im 
portant (jOr the. quality oft Brazilian re.be.arche.rb, wab tke. train 
ing ofi&e.re.d by the. lARCb. Howe.ve.r, with the. quality improve.me.nt 
experienced by the. re.be.arch btafifa, it lookb like, pre.be.ntly the. 

type. o& training provided by the. IARC4 will have, to change..

The. third re.abon to jubtifiy our good evaluation o & 

EM8RAPA-WARS ib re.late.d io tke. problem o & a prdvioub unbalanced
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pa.tte.tin o& technological innovation. The evidence we were able. 
to gather indicated that a change, had already occurred by the. 
end otf the. beventieb toward* a more balanced pattern o£ re- 
bearch -Lnve.Atme.nt between dome.6t.cc and exported cropb . Certain- 

lly , that wab an indication o& efifiort and not practical rebultb . 
However, -tt -t/i important to obberve that -en thi.A e.£6o.it the. 
TARCi /tad much to g-tve, 4^nce CIMM/T, TRRI and CIAT, we/te con 
cerned W4.th axactty tno&e. dome.At4.c c.tiop& faoti wk<ick BtLaz-Ll had a 
ptiobttm, ma-ize., A-cce, ed-cb£e bean-i and cabbava, and IITA and 
ICRISAT we^e re^euan^: to Biazj.1' & ag^o-cl-Lmattc cond-Ltlon^ .

Evaluating ne.t> o.afick nz.bu.tti> obtained 4-cnce the, 
at-ion OjJ EMBRAPA-WAR5, i.t w>a4 noted -that tfie conti4.but<Lon 

IARC-6 na4 been ^e£euan-t, mainly -in the. piov-ib-ion 
to BtLaz.il. The. t-ii>t oft new van.-ie.t-ie.b

ctie.- 

& the.
ge.ne.t-ic ma- 

Auch
a collabotLat-ion, g-ive.n -in chapte.*. 3, -it> i.mpn.e.t>ii-ive., mainly -in 

the. ca6e4 o & ma-ize., fL-ice., e.di.ble. bean4 and whea£. A^4o 4.mptLe.AM.ve. 
-it the. l-i&t o& new CA.OP vatL4.e.t<ie.<t> de.ve.lope.d by EMBRAPA-WARS w-ctn- 
out the. di^e-ct collaboration of, the. IARC4 . By the. cnite.n.ia we 
de.ve£oped -in thi* -itudy to meaiu-te the. amount'ofi technological 
change. occuHHing ove.fi time., we concluded that an inctie.at>e. did 
take, place, ^fiom 1960/69, 1967/76 and 1977/S3. 7kit> it> in agree 
ment with the. ove.fLall inc.tLe.abe. in inve.btme.nt &otL agricultural re.- 
be.atich a£te.tL the. imple.me.ntation o& EMBRAPA in 1974. Wnen conbideA- 

ing dome.btic and exported cfiopb, it wa4 noted that the. amount of, 
tec/i no logical change. incno,abe.d similarly ^or both gttoupb ^rom 
the. faitLbt to the. third pe.riod, although the. incrzabe. wa4 large.r 
faor exported cropb when comparing the, second and third pe,riodb. 
Within domestic cropt, , the, mix. ofa tec/tno logical change, ib now 
more, concentrated in maize.-r.ice. ab againbt mai ze- potato e.b , with 
the. pre.be.nt mix be.ing more, important &or produce.rb and conbume.rb.

Whe.n conbide.ring the. que.btion o& technological change 

in regional termb , we noted that domestic cropb made relative 
gain* over exported cropb in the Southern region, with yield 

growth ab indicator, during 1977/83, ebpecially maize and rice, 
ab compared to boubeanb and cotton. However, the ovnobite hay-
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pe.ne.d -in Btiazil'A ce.ntn.al Ji2.Q4.oYi, wlie/ie expo/i-tecf ctiopt, made. tie.- 
tative. gain* oveA dome.&tic one*. In thit> tie.g4.on now, a* it wa4 
xn -the Sou.the.tin tie.Q4.on du.ti4.nQ patit of, the. &ixtie.& and the. &ive.n-

Aoybe.an4 <i& Ln tke. fati&t p£ace, wttk Ae.ve.tial. ne.u) 
tke. z/ie.a o "c.e.tiiado&" a& we.£l at> tkote. oti tow Iat4.tu.de.*.

&ay

With att tkat -en mind, it &e.e.m& important to me. that 
tke. coltabotiation EMBRAPA-NARS-IARCi Akouid be. maintaine-d on. 
even 4.nctie.a* ed . The IARC4 woA.fi witk the. "tiight" chop* witk tie.- 
&pe.c.t to BtiaziJL' 4 ne.e.dt> . In te.timA o& ptLiotiitie-b , we woatd 
tkat an -tnciea^ed c.ottabo fiat-ion wou£d be n<Lc.e.&t>atiy ^o 
ndibte. beanA and aptand tiize.. Suck a cottabotiation, 
t>hou.td take, into account tkat ptie.t>e.nt£.y tke. quality o 
h.e.t,e.an.cne.tit> i* muck higke.n. than it wa.4 te.n ye.atLt> ago. A4 a fie.- 
6ult, the. bat>i* ^oti a continuing 4acce44|Ja£ collaboration, be. it 
in training, ge.ne.tic mate.tLial* , ti^natick apptLoache.4 on me.tkodol- 
oaie,t>, e.tc. , doe-6 e.x.it>t today in Brazil and, ptiobably, in batte.fi 
te.fim& tkan in mid-&e.vcntie.& . Tke. faavotiable. e^ect* to be. Atill 
obtaine.d in tke. ^ututie., tie.late.d to gain* in income., we-lfiatie. and 
nutrition, juttifiy the. continuation o ^ tke. inte.tichange. Brazil -
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