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A STUDY OF COLLABORATION BETWEEN TNTERNATIONAL AGRICULTURAL
RESEARCH AND BRAZIL

1. Background

1.1. The Counthry

1.1.1. Natunal and political setiing

In ternditonial exteunsion — §.51 million square
Rilometens — Brazil {8 the {ifth Lanrgest country in the wonrld,
coming aften the Soviet Union, Canada, China and the United
States. 1t covers 47 percent o4 the total extensdLon of South
Amenica. The countrny {s divided into five geographical regions:
al Souzth, including the states of Rio Grande do Sul, Santa Cata-
nina and Parnana, with 6.8 percent of total area; b) Southeasz,
including the states of Sao Paulo, Minas Genadis, Rio de Janesino
and Espinito Sanio, with 10.9 penrcent of total anrea; c) Centen-
-West, 4including the states of Mato Grosso do Sul, Mato Grosso,
Goias and the Federal Distnict, with 22.1 percent of total anrea;
d) Noaztheast, 4including Zhe states o4 Bahia, Sergipe, Alagoas,
Pernambuco, Paraiba, Rio Grande do Noate, Ceara, Piaul and Mahra-
nhao, with 1§.2 percent of total area, and e¢) North, Lncluding
the states o4 Para, Amazonas, Rondondia and Ache, as well as the
ternitonies of Roraima and Amapa, with 42.1 percent of  total
area. Most of the country's area 48 Zropical with adequate
nainfall. An Amportant exception is part of the Northeast negdon,
where Ln aome areas hainfall {5 Less than 10 Anches a yeanr.
ALthough most of this negilon has a nainfall range of 20-25 inches
thene has been {innegulardity in Zhe necent past (Baen, 1963).

Thrnee Levels of government prevadl in Brazil: fedenal,
state and city. The 1964 fLaw, by which the Presdident and Governons
were efected by the so-called elfectornal college and not by the
people directly, was changed in 1982 s0 that all the state
governons wenre again elected in nowmai and direct elecitions.The




tradition {n Brazil has been a strnong executdive branch as
compared with the LegisLature (Congress), madnly &n teams of zhe
setting of economdie policies. Brazdilian development model has
been based on the JLdeology of market economies, including ALis
industrialization agten the thirties, but with a quite impontant
presence of the public sector not only in decdsions about policies
and regulations but also in direct Lnvolvement 4in productive
activities (Baer, 1983). Aften twenty yeans of a military type
04 federal government, in january 1985 a civilian was elected
President, with the innovation o4 beding 4rom the opposition
forces in the country. 1t {8 very Likely that .in 1988 the country
will neturn Zo the sysdem of dinect elections forn the FPresdidency.

Economdic policy in ALts different components, machro-
-economic, 4fLscal, monetary, agricultural, industrial,commencial,
ete, 44 Langely detenmined at zZhe federal Level and by the
executdve branch of the government. The states and citdies, fon
instance, have LLttle autonomy 4in deciding about §iscal mattens,
but even at those Levels of governnment, when deciding about
expenditunes, the executive 448 the most powerful branch.Howeven,
with the political changes under way presently Ln Brazill At 4is
Likely that in the future, when heturning to a full democratic
form o4 government, the Legislatune at all Zhrnee Levels will have

gheaten power in deediding about economic and othen cndtical
problems., In agrilcultural policy such a change would Lnvolve more

discussions Ain the Legislature about specifdic policies,including
price supponts, bufben stocks, creddix, nesearch, extension,
regional development and othens.

1.1.2. Population

In 1980, when the Lasi census ook place, Brazil's
total populaition had reached 119.0 rAiLLion people with an average
rate of growth duning The seventies of 2.49 percent. For Zthe
second consecutive decade, the rafte of population growth has
declined: duning the forties Lt was 2.39 pencent, in the {i4ities,




2.99 pencent, in Zhe sixties, 2.89 percent and, {inally, 2.49
perncent during the seventies. Brazdl's toital population in 1980
made the country the sixth Larngest one 4n +the world. The
distrnibution of population then overn the countrny's geographical
negions was as gollows: South, 16.0 percent, Southeast, 43.5
percent, Centen-West, 6.3 percent, Noatheast, 29.3 pencent and
Nonth, 4.9 pencent. 14 can be seen that Brazil has a high deghree
04 concentration of Lts population Lin Zhe Southeast and Nontheast
rnegions, the formen with 10.9 percent of total area had 43.5
percent of the population, while the Noatheasit had 18.2 and 29.3
percent respectively. The population density in Brazil vardies
grom 1.6 pen square kRilometer Ain the Nonth Zo 255.3 4in the state
0f Rio de Janeiro, part of the Southeast nregion.

Besdides st4iLL having a high rate of population growth,
Lt L8 Amportant Lo noite that Brazil has had, over the peniod o4
Lts more Antense Lindusitrialization (aftern the thinties), a much
morhe rnapid nale of growth o zthe urban population than the rural.
In 1940, 31.2 percent o4 the population was urban and 63.68
percent rural; Ain 1960, 14.7 percent urban and 55.3 rural; in
1970, 55.9 penrcent urban and 44.1 percent rural and 4n 1980,
67.6 percent unban and 32.4 percent nunaﬂ(j). In 1980, the nunal
population expenienced a decline in absolute Lerms for the §irnsit
time. These gfigures Lindicate clearly a drastic and quite napdd
move towands urbandization of the Brazilian population and very
Likrely at a highen rate than that expenienced by countries with
an eanlien pattean of industrlalization. The nesulting problems
in tenms of housding, education, Ztransporntation, waten and oithen
urban servdices are clearly visible even Zoday in majorn Brazildian
cities.

As mentdioned, the population growth rate in Brazil
duning the seventies was 2.49 percent. In addition, Lt A4 worth
mentioning that as between states and teanitonrdies, the observed

(1) During the forties the average annual growth of the urban population was
3. 84 percent, in the §ifties, 5.47 percent, 4n the sixties 5.16 percent
and 4in the seventies, 4.4§ percent.
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nange was from 0.97 pencent Ln the state of Parana (South)to 16.0
percent in the state 0f Rondonia (Nonth, but fust west of Mato
Grosso state in the Centen-West negion). The state of Parana 44
very well established and developed in terms o4 agricultutal
production, with Lts growth concentrated An the Last forty yeans.
Until the sdixities Lis growth was based on coffee — an exponted
crop — and mayze and edibfe beans — domestic crops. Aften the mid-sixties,how-
euén, crop mix changed, mainly towards the combination soybean — wheat, 1the
gormer an exported crop and the Latter an Lmpont — substitution one. As a re-
sult, employment growth was much Lower (Homem de Melo, 1983).

At the same time an opposed pattern was developing 4in
Rondonia and a few othen states «n Brazil's Nonth and Centen-West
negions, edithen because of the crop mix — Rondonda, with coffee,
cocoa, domestic good chops — oh because o4 a high ghowth rate dLin
total cultivated acreage — Mato Grosso, as the best example with
6.6 pencent for the population growth rate., Other states wdith
relatively Low rates of population ghowth in the seventies wexne
Rio Grande do Sul (Souzh) with 1.56 percent and Minas Gerads
(Southeast) with 1.54 percent. With nrelatdively high rates,besides
Rondonia and Mato Grosso, we can mention the states/ternitonies
0§ Pana (Nonth) with 4.64 pencent, Amazonas (Noath) with 4.10
percent, the Federnal District (Centen-West) with §.13 percent, A-
mapa (Noath) with 4.37 percent and Roraima (North) with 6.586
perncent, These numbers Andicate a process of refative change 4in
size of population, from the oldern and more developed states to
the more distant ones — the so0-called "frontien" states — 4in the
Centen-West and Nonth negions, characterized by a Low proportion
0§ total arable Land in cultivation (Dias, 197§).

Some progress has been made in Brazil with respect 2o
the nate 04 Litenacy o4 the population 15 years and older: 49
percent in 1950, 61 percent An 1970 and 69 percent in 1980 (75
perncent 10 yeans and ofden) (Baen, 1983). 04 the 62.7 pencent of
the population in 1980 that was 15 yeans on olden, only 13.7

percent had nine or mone yeans of schooling. The highest

percentages with ndine or more yeans of schooling were found 4n
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the states of Rio de Janeiro, 23.2 percent, Sao Paulo, 17.5 per-
cent and R4o Grande do Sul, 16.¢6 pencent; the Lowest wene Ln Ma-
hanhao, 5.65 péncent, Piaui, 6.85 pencent and Alagoas, with 6.94
percent, all in the Norntheast region, the problematic and Low-

-income part o4 the country. Finally, in 1980, 36.8§ percent of

the population was economically active |work fonce), of whdich

27.5 pehcent wene women (30.4 penrcent in the £tate of Sao Paulo,
the highest figune).

1.1.3. Economy

The structunal transformation experienced by Zzhe
Brazilfian cconomy over Lthe last fifty yeans has been veny
signdgicant. While 4in 1920 the country had 69.7 percent of Lts
work force stiLL engaged in activities of the primary sector, 4in
1980 the pencentage was only 29.9. This shift can also be expressed
by the average growth nates fon the differnent sectons of the
economy between 1949 and 1981: aghiculture, 4.7 percent;indusinry,
7.9 pencent; commence, 6.2 pencent; thansportatlLon and communication
8.5 pencent. The Andustrialization occunring 4in Brazil befonre
World Warn 11 nresulted much more from incentives coming grom
external conflicts and a sevene world economic depression (besides
the gradual development of inteanal demand), than from something
nesembling a deldiberate industrialization policy. Fon instance,
Furtado (1965) mentions Zthe Anchease in capacdity of the industrial
secton dunding perndods of depreciation of the Brazilian curhency.
Between 1929 and 1937, when Limports decfined 23 percent,industrial
production Lncreased 50 pencent, and, agten the mid — thinties,
the growth An industrial ocutput was accompanied by expansion 4in
capacLty (Baen and ViLlela, 1973). Howevern, as Late as 1940
Brazil stiLL had 67 perncent o4 {ts work force 4An 2the primary
secton and onfy 15 pencent in the secondarny sector of the economy.

Several neasons have been presented Ain the economics
Literatune o explain why Brazil neached such a point in the
twentieth centuny with Lts industrial and service sectors 4o
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relatively Litile developed. Finst, we can mention Portugal's
commehreial policdes towards izé'coﬂony, with nrespect £fo neservdng
the Brazilian market fon Portuguese and British manufactures (Baex,
1965). Second, the institutional-social structune o4 the counthy
did not evolve in a way facilitating industrialization. That is,
intenest gnroups, gormed by Larnge Land owners engaged in exporting
as well as the commencLal sector An coastal cdties, 4Anfluenced
the formulation o4 exchange and commercial policies, education,
Labon and fiscal policies in ways unfavorable Lo an earnlien
industrnialization (Bengsman and Candau, 1969). Finally, zthe
highty progfitable opportunities fon agrnicultural exports, mainly
coddee, attracted resouhrces, 4including enthepreneundal capacity,
from the industrlial secton. 1t is well kRnown That support policies

fon cogfee production nesulfed in sizeable excess production.
Krnasner (1973), 4on instance, mentions that Brazil started to tux
the coffee secton only agten World War 1T.

A defibenate policy with a high deghee of prlority
given to Andustrialization was stanted {in Brazil only at Zhe end
0f the fornties to the mid - 444tLles. At that time, several latin
Amesrdican countries foresaw Low growth fon thein agricultunrnal
exponts, mainly with mankets in the already developed countries,
while they wene facing high population growth nates and problems
nelated to aural~unban migration (Wionczek, 1973). The result was
the definition of a development strategy through indusitrialization,
in the expectation o4 high growth nates. ALso, with zthe crealion
04 a modean industrial sector, the countries expected tu decrease
theinr dependence on the wonfd economy, including that nelated %o
fluctuations in 4oredign exchange nevenue. Prebish {1959} was the
most Aimportant vodce fon the argument favoring a delibenrate
industhialization policy, based on the unequal distribution o4
gains from inteanational thade. Hinschman (1968) also mentioned
that with such a development strategy the countries Ln question
werne hoping to escape 4from the economic, social and poldtical
backwardness prevailing up Lo that moment.

As mentioned at the begdinning of this section, the
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trans formation of Zhe Brazilian economy over the Last f4ifty yeans
has been quite significant, particulary agtern the impLementation
of a deliberate industrializaion policy 30-35 yeanrs ‘ago.In 1980,
the country had only 29.9 perncent of Lits work force in the primary
secton, against 22.9 perncent An indusiry, 9.4 pencent in commence,
4.2 pencent in transpontaiion and communications, 4.1 percent in
public admindstration as well as 2°0.5 in othen industrial  and
service activities. For a more precdse comparison, we can mention
the same figures fon 1950: 59.9 perncent in the primary  secion,
12.8 percent in indusiry, 5.5 percent in commernce, 3.7 percent in
trhansportation and commundications, 3.0 percent in  public
administration and 14.3 percent in other activities,

Duning 1950/81 the average cannual GNP growth was 6.8
percent, 7.9 percent an average for Andustry and 4.7 percent for
aghiculture as already mentioned. In 1980, Brazilian GNP  was
US$ 274.3 billion (1981 dollans) and in "pen capita"  terms,
US$ 2.303. The sectoral contribution (income) in 1980 was  the
gollowing: agriculture (paimanry), 13.0 percent, Lndustry, 34.0
percent and services, 53.0 penrcent.

In 1973, Brazdil's trade account was in balance: exporits
of US$ 6.199 bilelion as against imponts of US$ 6.192 biLlion. In
that same year, the country's total external debt was at US$12.60
billion with nesenves valued at US$ 6.47 billicn. The §irst 04l
"shock" in 1973/74 brought senious problems to Brazil's exteanal
secton. ALthough growth nates kept close 2o the  historical
average, around 7.0 percent, Zhey were Lowenr than those obs:rved
during 1968/73, about 11.0 percent. ALso, aftern 1973, Brazil's
total exteanal debXt increased quite sthrongly, coming to a totakl
of US$ 43.51 bilklion in 1978. Gradually, the Brazilian economy,
due to the sdlze of Lts extennal debt, became extremely vulnehrable
Lo inchreases in interest nates Ainternationally.

In fact, 1979 was the beginning 04§ a very unfavorable
forn Brazil. Fi ( (
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deficit situation of US$ 2.84 billion in 1979 and US$ 2.83 billion
in 1980. Secondly, the country's extearnal  vulnerabillity was
cleanly evdidenced by the beginning of a dramatic 4Lnchease 4n
intenest nates, naminaﬂ and neal, internationally. The "prime
rate" Ain the United States inchreased from 11.75 percent in December
1978 %o 15.25 percent Lin december 1979 and {inally to 21.50. percent
in Decemben 1980. The Aimpact of these changes 4in the totfal value
0f intenest paid by the country was subatantial: from US$ 2.70
billion in 1978 o US$ 9.16 billion in 1981 and US$ 11.36 billion
An 1982, Thindly, £he country also experdienced a substantial
decline in terms of trade, 38 percent  from 197§ to 1982, a
situation which was aggravated by the necession  observed 4in
international trade. At the end of 1982, Brazil's total external
debt had neached US$ 69.65 billion and the counthy was signing

an agreement forn "economic adjustment" with the  International
Monetary Fund.

Aften the deficits in the thade account durning 1978/80, .
thene was a surplus 4in 1981, US$ 1.20 billion, which continued in
1982, 1983 and 1984. In 1982, zthe surplus was at US$ 779 million,
in 1983, US$ 6.50 biklion and 4in 1984 it neached about US$ 13.00
billion. Several attempits wene made by the Brazilian government
aften 1978 to implLement more favorable exchange and commenrncial
policdies. Howevern, because o4 othen goals of economic  policy,
mainly control of inglation, Zhose attempits wene noit effectively
trhanslated, over the pendfod, in a consistent devaluation patitern.
Onty 4in the second semestern o4 1982 and most clearly aften  the
signing of an agreement with the International Monefanry Fund 4in
eanly 1983 can {t be sadid that Brazil stanted £o have a consistent
exchange nate poldcy. In Februany, 1983 there was a mafor turning
point in the exchange nate poldicy with the introduction of a thinty
percent devatuation of the cruzediro vis-a-vis the Amendican doflan
From that point to the present the chruzedlhrv has been devalued

monthly in magnitudes exactly equal to internal inglation. As a
p F 4 1 om oarly 1983 to the present,Brazil




with previous yeans. Centainly, this was one 04§ the factonrs
nesponsible for the good performance of the  country's zrade
account in 1983 and 1984.

1.2, The Agricultunre Sector

1.2,1., Sthructunre

. Agriculturnal production in Brazif can be considened
s24i0L highly concentrated hegionally. For instance, taking 4into
account only s4ix domestic food crops, the share of Brazdil's South
and Southeast negions dunring 1970/74 was the following {Homem de
Melo and Accarind, 1979): potatoes, 97.9%; onions, 85,4%; madize,
8§1.1%; edible beans, 59.5%; nice, 56.7%; and cassava, 41.3%. When
including Zhe Centen-West negion in rice production, the Centen-
-South's share goes to §2.0%. However, taking a Longen time period
into consdidenration, a greater participation o4 the Northeast
region An the production of a few domesiic food crops can be
noticed. In the production of edible beans, Zhe Nontheast share
evolved from 13.3% 4n 1931/33 %o 21.8% in 1952/54 and Xo 31.0%
during 1979/680. In cassava, the respective {figurnes were 21,6,
44.5 and 53.9%. In nice, the figunes wenre 6.9, 10.5 and 16.5%
nespectively (Homem de Melo, 1983).

On the ofher hand, production of coffee, so0ybeans,
peanuts, tobbacco, cofton and oranges, all of them exporied chrops,
are even today concenthated in the South/Southeast negions onr
more broadly 4in the Center-South region. Cocoa 44 a  Northeast
cnop — basdically concentrated An the state of Bahia — and sugarcane
has a sdgnificant production share — 34.5 percent — coming grom
the coastal anrea of the Northeasit. 14 a pattern can be detected
in the negional crop distribution, it is Lowards the  South/
/Southeast negions and monre broadly the Center-South rhegion
becoming monre specdalized in production of expoat crops, those

£ ! ] L




goods (Homem de Melo, 1983).

During 1979/80 total cultivated area for 22 crops was
47.34 million hectares. The ten mosit significant crops in share
0§ total area at that time wene the follLowing: malze, 24.3%, s0y-
beans, 16.1%, ndice, 12.3%, edible bean, 9.5%, cotton, 7.8%,wheat,
7.3%, suganrcane, 5.5%, cofpee, 4.6%, cassava, 4.4% and orange,
1.2%. In Ztotal, the Zen crops occupied 95.0 perncent of the total
cultivated area. The share o4 area in sugarcane has been Ancrheas-
ing sdince 1979/80 because o4 the inthoduction of the alecohol pro-
gham which effectively stanted Lin 1977.

Since the impornZtance of exported crops in the agricul-
turne of Brazilian's Southenn negion was mentiloned, LL 45 also
nelevant to podint out the great dependence, histondically, of zthe
counthy's exchange hrevenue on agrlicultfural exports. Forn Lnstance,
as Late as 1960/67 the shanre o4 agriculitural in total exports was
§6 pencent (Zockun et al, 1976). In 1970 it was 75 percenid while
by 1974 agriculture's shane had declined to 67 pencent.Cerntainly,
the decrease of agriculiune's share L4 also the consequence o0f
progress made by Brazil Ain exporting industrdlal products agten
the introduction by the government of a program of export promo-
tion, This program exempted Aindustrial exporits from all Lndirect
taxes as well as giving them a credit of equal value. Anothen
Amponrtant measure taken in the second half of the sixties to stimulate
exports Ain genenal was the use 04§ shornt term mind-devaluations of

the cruzedlrno, as compared with the previous pracitice of devaluing
only aften s4ix to twelve months in Line with high domestic  4n-
glation.

This Last measure, togethern with a favorable peniod of
international prices, greatly benefited agricultural exports and,
as a consequence, the share of exports in total agnrniculitural pro-
duct increased considerably: for instance, from a share of 10.7%
in 1960, exponits hepnresented 13.3% 4in 1970, 20.8% 4An 1975 and
20.2% 4n 1980 (Mendong¢a de Barros, 1982). At the same  time,
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sugan, cocoa and cotfton, up until the mid-sixties, the composi-
tion of agricultural expornts gradually became a more diversified.
Substantial ghowth, in quantity and value terms, has occurned Ln
the cases of soybean and its products, and in beef, orange juice,
poultry and tobacco. Consequently, the so-called "trnaditional®
exports — which Lnclude those with Low growth of world demand,
mainly coffee, cocoa, sugar and cotton — have Lin the Last yeans
had a share considerably Lower than that obsenved — during zthe
figties and sixties,

Let us take a Look at those shares for the year 19681.
With total exponts of US$ 20.13 biLlLion, the foint share of cof-
fee, cocoa, cotton and sugarn was 14 perncent, while at the same
time the joint share o4 soybean and .its products, beef, onrange
juice, tobacco and pouliry was 23 percent. In othen wonrds,
"trhaditional" agricultunal exports have became Less Amportant to
Braz.il than those expoita which practically just started aften
the Late sixties. This capacdity the coultry has shown overn the
Last 20 yeanrns, o4 diversifying Lts agricultural export composdi-
tion, 44 clearly a favorable aspect of £ts agriculiure. That 48,
Brazil's aghriculture was able £fo respond effectively to differ-
ent cdrcunstances Ln Lts external sectonrn, elthen domestically —
through exchange rate policy — on internationally — through
favorable prices and growth in trade. In fact, an {important seg-
ment of Brazil's agriculture L4 and has been competfltive
national manrkets. Laten on this intennational competitfiveness of
this segment of Brazilian agnicultune will be contrasted with

the sdltuation of domestic crnops, which are mainly important foods
gorn Low-income gamilies .

In 1972, Braz4il had a total of 3.328 million farms with
the following distribution of the werk force: 4.102 million ownerns
and thedin families; 925 thousand peamanent salaried  workens;
7.820 million temporary salarndied workenrs; 380 thousand  share-
crnoppens and 112 thousand Land rentens (Homem de Mefo and Acca-
nind, 1979). The work of family membens has been more important
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region — as well as in Espinito Santo — Southeast negion — and
Ceana - Nontheast negions — and Less impontant in the states of

Parana — South region —, Sao Paulo and Minas Gerais — Southeast

negion —, and Pennambuco — Nontheast region.

One of the crnitical aspects of the recent development
04 the Brazilian economy Ais the disequilibrium between the rural
and urban sectons. For instance, average unban income was 117
percent highen than nuraf in 1960, 174 pencent higher in 1970 and
133 pencent highen 4An 1976. 1t 44 venry Likely that the companrison
gon aggregate average income hides the situation forn different
components of Brazdlian aghricullunre, such as expnt — commercial
crops vensus domestic — subsistence ones, or Southean reglon
versus Nonth/Norntheast negions. However, the discrepancy L3 4o
Lange that it can not pass unnoticed. With nrespect to nregional
differences, during 1970/72 the state of Saoc Paulo — the most
advanced agricultural state in the country — had a value added
pern worken 352 pencent highen than that in the Northeast, 160 and
76 perncent highen nespectively than those of neighbording states
04 Minas Gerais and Rio de Janedno, as well as 48 penrcent highen
than that of the developed South nregion [(Parana, Santa Catarina
and R{io Grande do Sul) (Mendonga de Barros, 1982).

ALso, the disequilibrium just mentioned seems to be
neflected in the nunral-urban distrnibution of poverty: f4orn  (n-
stance, taking as a measunre of poverty those recedving Lncomes
below two minimum-wages Ln 1974/75, Mendonga de Baxhos (1982]
indicated that 42 pencent of rural families were poor as against
10 pencent in metrnopolitan arneas and 24 percent 4in othen citdies.
In the Nontheast, 62 pencent of rural families wenre considenred
poon as against 18 pencent {in the South rnegion, anothen evidence
of the regional imbalance in Brazifian agniculiure.

However, adopting a more nigorous concept 0§ poventy —
defined Lin teams o4 basic needs and adjusted for regional price
diffenences — Fava (1984) came Lo somewhat differnent conclusions.
In Brazil as a whole, 371.8 pencent of rural families wehre poon
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cent in metropolditan areas. This approximately even pattern was
obsenved fon states such as Sdo Paulo, Minas Gerais and Espini-
to Santo (Southeast negion) as well as fon the South and North-
cast neglons. Howeven, a severe nregional imbalance remains:while
in the Nontheast 45.1 perncent of rural families wene poor,in the
South only 14.7 percent were in this category and in the state
0f Sao Paulo, 22.7 pencent. Fava's conclusion was -that "the
results obtained do not support claims that poverty As predomi-
nantly a rural phenomenon. This conclusion normally comes from
research adopting only one poventy Line 4or urban and  rural
areas" (p. 130). With such results in mind, at Least parnt of the
drastic difference in average runral/urban incomes above Lndicated
would be mitigated by regional vanriations in the cost of Living
which would toend to make neal incomes more equal.

Finatly, a word about the pattean of Land distaibution
in Brazilian agriculiture. The avadilable comparative evdidence
shows a high degree of concentration of Land ownership in  the
(1)

country, which has had a tendency to inchease over time In
1970, fon instance, farms with aneas below £fhe median occupied
only 3 pencent of the total area while the 5 perncent of Langest
garms occupded 67 pencent o4 the total area. Tn 1960 the Gind
coefpicient in Brazil was 0.828. At approximately the same fime,
the Gind coefpdicdient forn other countries wenrne: Austrnia, 0.684;
England, 0.700; Canada, 0.541; Mexdco, 0.929; Undited States,
0.707; Colfombia, 0.823; Uruguay, 0.816; Venezuela, 0.920; India,
0.379; Philipdines, 0.409; South Africa, 0.644; Egypt; 0.410;
Austrhalia, 0.830; New Zealand, 0.735. With these figures, thene
{5 no doubt that Land ownenship L5 highly concentrated, as L%
seems to be Ln many other South Amenican countries (Gind coeffi-
edent of 0.844 An 1960). In Brazil's states, the Lowest values
forn the Gind coefficient in 1970 were fohr Espinito Santo, Santa
Catarina and Panana 4in the South/Southeast negions as well as in
Rondonia, Acne and Roraima 4n the Noath. The highesi ones  wene

(1) Fon details and the following data, see Hoffman and Graziano da Silva
Q7L
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fon Mato Grosso, Marnanhao and Piaul, the Last two in the Nonth-
east. Among Zhe mosit important implications of Lthe historical
pattean of concentration in Land ownenship, two will be hene
emphasized: {§inst, the ncsuliting concentration Ln the distribu-
tion o4 income in nural aneas (Hofgman and Grazdano da Silva,
1975) and second, its influence on generating an extensive pat-
tean o4 agricultural growth in a country relatively abundant in
Land resournces (Dias, 197§8).

1.2.2. Ingrastructune and institutional support

Thenre was clearly on option in Brazil for highways as
compared to other modes o4 transportation. Also, contrhary %o a
frequent argument, this opiion pheceded the  chreation of the
Brazilian automobilfe industry RLate Ain the {fi4ties,morne precisely
in 1957(]). In 1950, for instance, zthe share o4 highway transpor-
tation 4in the total forn goods was 38.0 penrcent as against 29.2
fon naillway, and 32.4 pencent jorn wateaways/coastal ships.In 1955
just before the beginning of the domestic automobile indus thy,
those shares wene nespectively 52.7, 21.2 and 25.8 penrncent and
an additional 0.2 percent forn airn transpontation. In Zhe  same
yean as the firnst odl "shock” in 1973, the distribution of Zrhans-
port for goods was even more concentrated Ln highways, with 70.0
pencent, while railways had 17.7 perncent, waterways/coastal had
10.0 pencent, pipeldines had 2.1 percent and air thansportation
stayed at 0.2 percent. Finally, the nespecitdive shares for 1980
were: 70.5, 16.3, 10.1, 2.9 and 0.2 penrcent.

1t 48 also interesting to note that Brazil has had one

0f the highest shanes o4 highway transportation in the world and
one of the Lowest hporn railways. In 1976, the situation was the
following: Brazil, 68.5 percent forn highway and 19.1 pencent for
nallway; Thind Wonld, 42.3 and 3§.5 percent; developed capitalist
countries, 30.0 and 40.0 percent; communist counthies, 7.0 and
22.4 and 53.0 percent (Homem de Me-
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£o and Fonseca, 1981). GLven the tenritorial dimension of Brazil
and the spatial distrnibution of agrniculiural production, Lt LA
possible to note how the country in general and producens / con-
sumens of agricultural commodities in particular were negatively
agfected by the two successive oLl price dincreases during  the
seventies. ALthough the growth in culitivated acreage has been
the most imponrtant source of output growth in Brazilian agricul-
tunre oven time, the drastic increase in the relatdive price o4
0Ll products will make LX much monre d&ﬁﬁ&cuﬁt forn that sthategy
to continue Lin the future.

Brazal has Ainvested considerably in the development of
LXs thanspontation system, but as can be noted with the figunes
provided above, such investment has been highly biased towanrds
highways. The share of highway Anvestment durning 1960/77 was 4in
the nange 72.7 - 81.7 percent of total Linvesiment in trhansporta-
tion. The attempi made by the Braziflian goveanment to change this
situation aften the finst drastic Lncrease in oif prices durding
1973/74 was not succesful. The Lntention was Zo change the trans-
portatilon mix by the end o4 the seventies Lo 37 percent railway,
54 perncent highway and 14 percent watemway/coastal. In 1980,
howeven, such shares wene nespectively 16.3, 70.5 and 10.1 per-
cent, with even a small reduction in the rallway Ashare from Lthat
o4 1973.

On the posditive sdide, howeven, £t L5 relevant to podnt
out that such Linvesitments Led to an Aimpressive growth of the
Brazilian highway netwerk, which grom the agriculture side repre-
sented a signdficant step towards Linteghating producing and con-
suming negions. From 1960 to 1977 the total Length of the highway
network Aincheased 224 pencent, with the share o4 paved highways
Lincreasing grom 11.7 perncent to 36.6 perncent. In 1977 the total
vg mid/Long distance paved highways was 72.4 Lthousand kRilometens.
On the other hand, grom 1970 to 1979 Zhe total Length of the
naillway network in the counthy declined from 31.3 £o 30.0 thousand
kilometens (Homem de MelLo and Fonseca, 1981).

In spite 0§ a high degree 04 concentration in highway




invesitment, Lt 4is clearn that Brazif has made significant progress
in Lts trhansportation system. Forn LAnstance, when comparing Zthe
situation in the fLate sixties with Zhe one prevailing in  the
Late fonties and earnly fLi4iies, Smith (1969) concluded that "most
0f the bottlenecks have been eliminated in the Centen-South of
Brazil, Langely through public invesiment in roads and storage
and phrivate expansion 04 marketing facilities Ain response to
high profits. This has been accompanied by a definite downwanrd
trend in marketing margins through wholesale in much of +Lhe
region", In addition, Smith found that in the mid-sixties margins
through whotesale for nice,mayze and beans in several producing
areas Ain the Centen-South werne quite similarn to those prevailing
in the United States.

Quite Likely zthe same problems caused by a poorly de-
veloped trhansportation system, as detected by Smith Ln the Late
gonties fon the older aghriculitural states of Brazil, may be
occunning today for the newen agricultural states in the Centen-
-Wes £, Nornth and Nostheast negions. That seems the case also for
stonage in the states of Mato Grosso and Goias (Centern-West),
Rondonia and Para (Nonth) as well as in Manranhao (Noatheast). In
a way, {t could even be consdidered normal that in a country with
the tennitondial dimensdon of Brazil, public investment in infra-
structunre should Lag behind the penetration of productive activ-
ities . Presently, howevehr, some i{mportanit construction is unden-

way: two highways, Cuiaba (Mato Grossoc) - Ponto VelLho (Rondondal,

Cuiaba - Santarem (Para), and one nrailway in the state of Mara-
nhao, with 900 kilometens, to serve the export of minernals from
Project Carajas, undoubtedly bringing a new impulse to agricul-
tunal activity in the anea.

With nespect 2o institutional support for the agricul-
tunal secton, a few comments can be made. The §inst one will be
about the ongandization cf§ senvices and the formulation of agri-
cultunral policy at the federal Level. Probably somewhat difgerent

. ~igentdna, the Brazilfian Ministnrny of
anticulary those
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Anvolved in economic decision-making (Treasurny  and Planning
Ministnies). However, as past expenience has indicated, 4in
mattens whene agricultunral policies relate closely to broadenr
economic poldicdies, much discussion goes on but, in the end,
decisdions anre actually Zaken eithen at Treasury or PLanning, oxr
even by both togethern. On some occasions, this pattenn of decdi-
sdion-making has caused political "noises" and strong hreactions
grom the Leadenship o4 the agriculitural secton.

In spite of those problems, At 4s qudite difgicult Zo
imagine a diffenent type o4 decision-making, pariiculanrly one
where major policy decdsions related to agrnicultfure would be
taken by the Minisiny of Agricultunrne, viewed as a political or-
ganization to nepnresent and defend the producens' intenrests. In
our opindon this 4s s0 not only because of the existence o4 a
broader development strategy f4on the country, but also because
of the distrnibutive implications, mainly when consdumens anre
Laken into account, of policy decisdions related to agriculturne.
In addition, thenrne ane also the short-run implications of such
decisions forn monetary, crhedit, fiscal and othenr macro-economic
policies. A few data will ({LRLustrate our point about distributive
implications of agricultural policdes. Durning 1974/75 the shanre
04 good in total family expenses were as follows: for the expen-

ditune class below two minimum-Wageé(’), 50.9% 4in the state of
Sao Paulo, 49.0% in Rio de Janeiro, 58.5% in the South regdlon
and 63.0% in the Nontheast negion; at Zne othen extreme, dor

pamilies with total expenditures above 30 minimum-wages, such
shanes wene: 6.1% 4in Sao Paulo, 6.5% in Rio de Janeino and 5.6%

in the South negion(z).

The concentration of powexn over economic decision-
-making in the Treasury and PLanning mindsthies L5 most cleanrn Ln
crneddit, price suppornt and commenrcial policies. Formally,decdsions
nelated to these areas ane taken by the National Monetanry

[1) In december, 1984, the minimum-wage in Brazdil was Cx$ 166.560.

{2) In the Noatheast, 16.9% for the expenditure class above seven minimum-
-wages .




Council, a forum with nepresentatives from several ministries
and the private secton, but effectively controlled by the min-
Astens dinectly Ainvolved with economics. Some o4 the technlcal
work prion to the actual decdsdion-making 44 done by the Mindistry
04§ Agrniculture., 1t 44 Zhe case, for instance, o4 the Companhia

de Financiamento da Producac (CFP)(]) in matitens connected with

definition of mindimum prices for diLfferent chops just before the
beginring o4 every chop yean , as well as the nrequirements of
working capital for each crop and Xype o4 technology. Nowadays,
the minimum prices set before planting time are indexed to the
monthly inglation hate until the beginning of harvest time, with
the objectdlve of keeping constant thein neal values.

At that moment, however, the monetary implications of
this policy of price support become very clearn. Two basic Lnsthu-
ments exist to implement the policy. These arne the so-called
Acquisditions of the Fedenal Government (AGF) and Lloans of the
Federnal Govennment (EGF). The {inst one nepresents the farmens'’
night, established by Law, Lo sell any quantity he wants to the
fedenal government, nepnresented by the Companhia de FinancLamen-
to da Producao (CFP) and the Bank o4 Brazil, at the indexed mini-
mum price. In other words, Zthe fedenal government cannot refuse
to puchase the amounts being offered. In practice, howeven,
farmens have often faced difficulties in making such a trans-
action because 04 a Lack of financial nesources at the Bank of
Brazil, nesulting from short-nrun nestrictions {n  monetany
policy.

The same difficulZies, probably to a highen degree,
have been faced by farmens when trying to make an EGF Zransaction
This 48 a Loan of 3 - 6 months, allowing farmens to wait fon the
best moment Zo sefl. Hene, howevern, there is no Legal obligation
gon Zthe gfederal goveanment to actually extend the credit,as part
0f the price support mechandism. 1ts willingness has always

(1) Production Financing Company.

(2) The chrop year goes from Septemben 1** to August 3JAI.




depended on the oven-all conditions of monetary policy,particu-

Lany when subsidized nates prevailed. It L4 not Amplied by Zhese
comments that such problems with implementing AGF and EGF thrans-
actions have occurred every year in the past. Howevern, they have
occurnned ofter enough Lo make the price suppornt policy an Lnstru-
ment o4 Low creddlbillity {from the farmers' point of view.

Because of the Low effectiveness of this policy,Brazil
has not been able to form buffer stocks o4 sufficient sdize Lo
have an influence on price stabilization. In India, according to
Brown (1984), ghain stochs have typically ranged  from 11-15
million tons but had already reached 21-24 miliaeon tons, before
coming down to 72—15’mL££10n tons dunring the 1979/80 drought. In
Brazif, on the contrary, it L4 quite unfikely that the avexrage
carry-over held by the government o4 basic domestic chops has
been highen than 5 percent of the Level held by India. With this
L8 mind, Lt should be no surprise that when considending 11 chrcps
and five dLgperent inddicators of farmens' price Linstabifity fon
the peniod 1948/76, it was fcund that togethern with coffee, the
othen five crops with highest instabilities werne domestic (non-
-trhaded) (cassava, edible bean, ondions, potatoes and ndce),while
the nemainding ones were expoated on had prices admindstered by

(1)

the goveanment (sugarcane) .

WALthin the structurne of the Mindistrny of Agrniculturne
there ane several senvdices 4in supponrt of agriculture. Usually
the Lnstitutional ohrgandzation of such services L5 Ln the §orm
of state-owned companies, today a quite frequent arrnangement 4in
othen aneas of the federnal goveranment, even 4in some cases, at
the state Level, In agriculture, this form of organization was
Anstituted An the early sixtles with a mindsterndal heform. AL
that time two such companies wene created: CIBRAZEM - Brazdilian
Warehousing Company -, which was given responsibility gor in-
vestment in storage as well as to make storage capacdty available
Lo garmens, and COBAL - Brazilian Food Company - gdiven hedpon-

SAbALLLY fon the disthibution of stocks as well as special phro-
(1) For detacls and specific results,see Homem de Mefo {1979).




ghams for good distribution mainly at urban centenrs.

1t 46 wonth noting that duning thce f44ties, as a hre-
sult of a nepont submitited by Kledin and Saks (in 1954) and other
neponts by the foint Brazil — United States Economic and Techni-
cal Commissdion, marketing Linefficlency was consdiderned "one of
the chief§ hindrances to development of Brazilian  agriculture"
(Smizth, 1969). The necommendations of the Latten commission
included more infrastructure investment Ain trhansportation and
stonrnage, as well as monre credit to farmens., As a hesult, L£ As
possible to undenstand the creation of CIBRAZEM and COBAL 4in the
earnly sixties as an efport o4 the Brazifian government to Ample-
ment those necommendations. Partlculary 4in the case of stohrage
facilities, eithen through the dirnect action o4 CIBRAIEM ox by
special credit programs to Ancrease capacity Ln the private [(or
cooperative) secton by farmens, traderns oh processons,the action
04 Lthe government seems to have been reasonably successful. Ac-
tually, despite some quality defifciencies, most of the Centen-
-South region {4 well-equipped in terms of sforage capacity. As
in the case of Lransportation, however, edither quality or quan-
tity problems exdst Lin the newer agriculitural states such as Ma-
to Grosso, Goias and Maranhao.

INCRA - National Institute o4 Colondzation and Agrarian
Regorm - has been hesponsible, until recently in the Mindsthry of
Agrnicultune, and nowadays as part of the Ministry o4 Agrarian Re-
form and Development for action related to Land distnibution and
ownership. Cleanly, Brazil did not have anything close Xo an
agrarian negorm with INCRA, chreated in Zthe Late sixties,on even
before its creation. INCRA's wornk, untilf the second half of the
seventies, was concentrated in the development o4 a 4ew coloniz-
ation phofects in the so-called "grontien" states of the Centen-
-West and MNonth nregions. From the Late sevenidies to the present,
INCRA intensified its work mainly nelated to negulanizing titles
04 Land ownership in conflict areas involving small  share-
choppers, nreaching a total of §00 thousand new titles .Attempts
to Lncrease Land taxation to force Lange ownens to edthen stant
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producing on 4ell the Land have not brought  signdficant re-
Sults () .

Two other important activities are unden tne ddnrect
coorndination of Lhe Mindistry of Agriculture, agriculiural ne-
seanch and extension, Zhe §inst of which will be covenred AR
greaten detail beginning {n Zhe next chapter. In 1973, Brazil
created two state-owned companies, to neplace the previous nre-
search ornganizatdon Ln the fonm of a dinect public Lnstitution:
EMBRAPA - Brazildan Company o4 Agrlcultural Research -, and
EMBRATER - Brazillan Company o4 Technical Assistance and Rurnal Extension-,
with nesponsibildzy, respectively, forn nesearnch and extensdon
activities . The extensdion senvice Ln Brazil was §inst developed
in the Mindistry of Agrdculzture unden the name of Senvigo Fede-
ral de Fomento (Fedenal Extension Service) and Laten on as Ser-
vigo de Promocao Agropecuaria (Rural Promotion Service) {Schuh
and Afves, 1971). Previously 4Ln 1945, ACAR - Chredit and Runral
Assistance Assoclation -, was created {n the state of Minas Ge-
nodls, stanting a natlonal system which Ln 1956 was named ABCAR-
BrazAilian Runraf Credit and Technical Assistance Assocdlation . ACAR
had in its beginning fLnancial support from the Amendican Inter-
national Association (ATA) and the govesanment of the astate of
Minas Gerais. From the early sixties, ABCAR neceived fginancial
supponrt grom the fgederal govenrnment.

The populanity, in the 4f44tles, of the  "diffusdon
model" of agricultuhal development seems to have ALnfluenced
the formulation of the sthategy o4 agricultural support Ln
Brazil, as 4s implied by the above bried histornical neview. In
addition, the detailed work of Schuh and AlLves (1971) showed
that at the same time the activities related to agronomic  re-
seanch at Zhe fedenal Zevel wene deciling, beginning 4in Zhe
early gigties, support {for extensLon at Zhat Levef was  An-
creasding, which was translated into gheaten financial outlays
forn Lt. It 44 not implied herne that publdic expenditure on ex-

(1) Brazil has a Land neform Law, called Estatuto da Terra (Land Statute)
sdince 1964. See details in Smith (1969).




tensdion wad unnecessary at Zthat time 4n teams of Lransfenrning
new knowledge o farmens per sc. Howeven, in Zthe case that the

decdsion Lo emphasize extension L8 made on the whong assumption
that such technical knowledge al:/eady exists when, 4in fact, L%
doesn't, at Least fon the majority of faxrmens in their specific

ecological conditions, the social rate of refturn on that Lnvest-

ment may be quite Low.

1.2.3, Prdedng

When desendibing the mechanism of prdicing An Brazilian
agrniculture Lt 4Ls usedul to make the distinction between domes -
tic (non-xtraded) and exponted crnops, as well as that between
those whose prices ane adninistened by +the federal governnment
and the othens . Befonre going into the more controversial  dis-
tinction — domestic vensus exported crnops — it should be men-
tioned that wheat, sugarcane and milk axre the most imponrtant

agricultunal products with admindsiered prices, Wheat has bveen

imponted by Brazil for quite some time and Ln the Last few years

the shane of impoerts in toZal conswmption has been around 0.60-0,70. In
addition, sdnce 1972, thehre has been a policy of subdizing conmsumerns and,even

be gore that, there was a policy of protection for domestic producens [(Knight,

1971). The beginning of ZLhe wheat subsddy to consunerns was more ke Pated to

anti-inglation policies {in 1972 than to any nutritilonal on

distnibutive objectives,

Howevenr thc subsidy was hkept from 1977 until 1984 and
only aften Brazil's agreement with the International Monetary
Fund eanly in 1983, was an effort has been made forn its elimin-
ation. In 1984 zhe subsidy had a total cost Ain the range  of
US$ 400~500 miLlions . ALthough bringing benefits £o an Lmpres -
sive numban 04 Low-Lncome wrban families it has, at the same

time, unnecessarnily fpavored middle and high-income ones,as well

as bringing Less benefits to runal families and to Zthe Northeast,

the poonest negion of the countrny [Homem de Melo, 1984, p.04).
In his neview o4 consumer good subsidies, Pins trup-Andersen
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mentions that "a shift of exdisting explicit subsidies on wheat
to nice would Lowern ALncomes to the nich, increase Lncomes of the
middle-Lncome group sLightly and Lowen sLighitly to the poon”
(Pinstrup-Andensen and Alderman, 1984). Although not being an
{deal change on distributive grounds, 4Lt also shows that  the
wheat subsidy has its problLems.

In spdite o4 the fact that wheat production in Brazil
has been protected — an impont-substitution policy — since the
fL4ties, at vandable Levels over time {(Knight, 1971), imponts
SEALL nephresent a Lanrge pani of total consumption. Nowadays
prices are fixed before planting, although adjusted monthly by
the devaluation of the cruzeino vdis-a-vdis the dollan, and the
government buys the entire crop. Production has grown at hrates
in the hange of 6.0-7.0 pencent, mostly due fo the growth din
cultivated acrheage in the states of Rio Grande do Sul, Pairana
and mohe recently Mato Grosso do Sul. Yield growth has been
mindimum (except An Lhe sixtdies) and production costs have been
high. Forn instance, Knight (1971) mentions Lthe folLLowing reasons
forn such a poosn yield/cost penformance: Low quality of Land,high
cost of Andustrial Lnputs, varietdes that fall down undern high
nitrhogen doses, diffLcult climatic conditions and Lnsufficient
technical and scientlfical suppornt. Yields Lin Brazil are nrela-
tively Low and have not experienced much growth over time. From
the eanly f§ifties to the Late seventies three yearn yield averages
in Brazil were An the nrange of 507-956 kg/ha, with Zthe same avern-
age nrange in the states of Rio Grande do Suf being 432-926 kg/ha,
in Parana, 758-1,058 kg/ha and in Mato Ghrosso, 407-1,376 kglha.
Such farge yield ranges are good evidence for what Knight (1977)
called "difficult climatic conditLons" for wheat production in
the country. When examining the pattern of ydeld instability ovenr
the peniod 1967/76, we found that among 10 crops, coffee and wheat
had the highest values forn zZhe different indLicators used (Homem
de Melo, 1982). As a matten of fact, Knight considers such cli-
mactic instability the most difficult factor for  science to
solve, at Least unden the conditlons o4 Rio Grande do Sul. Late
frosts, excess rains 4in centain cnitical perniods and warm spring
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davoning the incidence o4 diseases, are the factons that could
not be altened with the Lechnology available 4in the early
seventies. In seems zhat such difficulties have acted to shifzt
part of the Brazilian wheat produciion to the central part of Zhe
country, mostly in Lrrigated systems.

The system prevadiling in the case of sugarcane produc-
tion 48 also one 0f admindistered prices, which are {ixed three
times a year (February, June and Octobenr) by the TAA - Sugar and
Alcohol Institute - of the Mindstry of Industry and Commerce.
Howevern, fust as was the case when discussding the political power
0f the Ministny of Agriculture, in decdding about sugar and al-
cohol prices zthe final decision belongs to the PLanning Mindsthry.
This has been much monre 50 since Brazil impLemented the alcohol
productlon progham to substitute for gasoline. With that, alcohol
price became a component o4 the country's price policy for o4il
products. While neal wheat price remains constant over the year
because of indexation to a doflar value, sugarcane, sugar and

alcohol prices Lose in rneal teams dunding the months they anre
gixed £n nominal terms,

Anothen important difgerence 4s that sugan 48 a thadi-
tional export crop, and all exports ane made by Lthe government
Lhrough IAA(I). AlLthough Zhe share o4 sugar production for Zhe
domestdic market goes through private compandies, Lt {4 at  the
§ixed prices set by the goveanment. 1L is Limportant to emphasdize
that this is not a protection scheme (except in the Nontheast),
as in wheat production, but nathern a price stabilization one.
When, for instance, durning some years 4in the seventies, inteana-
tional sugar phrices neached US$ 1,000 pen ton, domestic prices
Zo all agents Linvolved wenre much Lowexn than that. On the othenx
hand, as nowadays, when Lnternational sugar prices ane about
US$ 100 per ton, domestic prices are much highen. 1t seems Zhat,
as a rnesult o4 such intennal policy, farmens' prices have been
monre stable than international sugar prices: fon the perniod 1967/
/76, the avenage pencentage deviation (from the thrend Line) of

(1) For a histonical analysis of the sugar industry in Brazil, see Szmnecsanyd,
T. (1979).
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prhices in Brazil was 9.7 venrcent as againsi 23.Q penrncent Ainten-
natdionally (Homem de Melo, 1981). The same was thue for wheat:
§.0 percent domestically as against 14.3 peicent‘intennationa££y
forn the average deviation.

There 44 a growing recognition in Brazif +that sugar-
cane has benefdted from technologdical Lnnovations over  time
(Pastone et al, 1976,and Homem de Melo, 1983). This starnted 4in
the Lasit centurny with the importation of varnieties from French
Guyana and Java, as well as with the use 0f a native vandety
"Cristalina". However, the nescarch work was intensdified aften
1930 in Campos' experndimental station (Rio de Janeino) and  at
Campdinas' Agronomic Institute {Sao Paulo). The Javanese varieties
wene improved and othens werne developed (CB - Campos /Brazdil).The
research teams wene small but highly capable. In 1971, all re-
seanch work at the federal Level was centered at PLANALSUCAR -
National Program o4 Sugarcane Breeding - an ongandization within
the Minisiny o4 Industry and Commence. This nesearch insdtitution
recedved quite Large additional supporit from the federal gov-
einment and {5 today acknowleged as very well-developed and
competent. In addition, this is one of the few areas where the
private sector L4 effectively engaged in nresearch, through zthe
Technological Centen o4 COPERSUCAR .in Pinracicaba, Saoc Paulo.
COPERSUCAR 45, 4in a vehry atypical mannen, a cooperative of pri-
vate compandies ALn the sugar Aindustry, Linvolved in agriculitural
production as well as An industrial transformaition.

Howeven, the technological progress brought about by
such Long team emphasdis on sugarcane research has been highly
concentrated Lin the Southean rhegdion of Brazilf and particulahry 4in
the state of Sao Paulo. The average annual hate of growth  of
sugancane yields in Sao Paulo between 1931/80 was 1.91%, followed
by Parana with 1.64%, Pernambuco, with 1.04%, and Paralba, with
0.24%, these Last two states An the Nontheast. ALL the nremadining
producing states had no signifdicant changes in yields or  had
declining rates. At the same time this unbalanced regional pat-
tenn of technological innovations was taking place 4in the sugar-
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cane sector in Brazil, there was a substantial shift in Zhe ge-
oghaphical Location 04 this agricultural activity. The most
dramatic one was nepresented by the state of Sao Pauﬂo: grom an
anea share of §.94% duning 1931/33, this szate passed to 21.31%
during 1952/54, to 31.04% dunding 1970/72 and to 36.28% during
1979/80 (Homem de MelLo, 1983). Simultaneously there was a strong
decline o4 the Nontheast's sharne in the total sugarcane area.

With nespect to the distinction between domestic (non-
-traded) and exponted crops, Let us starnt by sayding Lt has no-
thing to do with food vensus non-food. As a matten of gact, most
domestic crops 4in Brazdl are Aimportant foods fon Low-Lincome fam-
ilies, but on theonretical ghrounds we could very well have a
sdtuation wherne a non-food crop was included in the category o4
domestic goods. Trn seems to us quite clean now that Brazilian
agriculture has been for quite some time composed 04 two
subsectons, one being the export subsecton and the other the
domes tic one in the sense of being gormed by nun-traded goodéllx
This distinction L4 not based, as fjust said, on consumption pat-
teans butf on the nature of each manket, beding edither open o

closed to international thansactions.

In an open aghicultunral economy, prices hrecedved by
garmens closely follow changes in international prices and 4An
the exchange rate, with the proper adjusitments for marketing
costs. Generally, we might think in terms of the expornt supply
and demand functions. On the other hand, in a closed economy the
relevant factors fon price deteamination are the intesanal supply
and demand functions. This Last case Ls usually a consequence of
the commercial policy adopted, through Lnsztruments such as
tani g s, impornt Licensing and, An the extreme, Lmport prohib-
Ltions, as well as unfavorable internal cost conditions vis-a-
vis Anternational ones. -Unden the assumption of a "small countrny'
case 4in international trade, Ztherne would be an Lnfluence from

(1) This part is based on Homem de Melo (1983). We ate Leaving aside for
heason of simplicity the case of crops with administered prices as above
descnibed.
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prices and nates of profitability of exported chops to prices of
domestic (non-traded) crops, but not the revense. As a nesult,we
may have a sdtuation whenre internal prices of domestic crRops
stay above the connebpondent exteanal ones (FOB on CIF), due to
Linadequate cost and supply behavior and exdistence of Amport
nesitnictions. An intermeddiate case L& also possible, that is,
internal prices of domestic crhops stay above the export price
but below the imponrnit one(l). In addition, L{£ may be the case
that a cnop classified as domestic can be potentially exportable
when thenre exists a well-developed international market or a
developing one, although in the shornt-nrun internal cost condd-
tlons may prevent Lt from being internationally competiitive.

The subsectorn of exponrted crops in Brazilian agricul-
ture has included, over Ltime, soybeans, ohanges, Augan(z), to-
bacco, cocoa, coffee, peanuts, cotton, castor beans and a few
othens of Lessen importance for the country's fornedlgn exchange
nevenue. Morne necently, beef and poultry have become 04 some
nelevance with high export growth nrates. On thne other hand,the
domestic sub-secton has included, with some variations over
time, nice, edible beans, cassava, madlze, wotatoes, milk and
ondions, most of which are Lmpoitant foods fonr Low-Ancome fam-
{Lies. As we sadid above, maize, nice and colsava can be con-
sidenred as potential exportables sdince therne exist either well-
-developed international manrkets, as anre the cases with maize
and rice, on a developing one, Ln the case o4 cassava,mainly as
feed in the Eunopean Economic Communifty. Howevern, 4in varying
degnrees over time, internal cost conddiions have prevented a
gfavorable competitive position Lnternationally and, as a result,
such crnops have not been exported negularly on a signifLcant
basis as compared o domestic productdlon. Among the domestdc
crhops just mentioned, maize was the only one showding some
exports, although quite itrnregubanly, between 1967/79: Dunding thes«

(1) See the discussion about import and export points in Hinshaw (1975).

(2) A qualification {» made forn this product, since as discussed above, inter-
nal prices are administered by the government.




-25-

thinteen yeanrs, in four, expornts werne Less than 1.7 penrcent of
total production, 4Ain two, they were 3.4 and 5.1 percent, and 4in
Aeven, between 6.8 and 10.3 pencent of domestic production.Since
1979, maize has been imported nathen than exponred(]).

When computing the natio o4 domestic (producens') to
‘average intennational esport (FAO) prdices (4in cruzeiros( forn Zhe
period 1948/77, the folLlowing picture emenges (Homem de  Melo,
1983) . Finst, the domestic crops nice, edible beans, potatoes
and ondons, had price ratios above one, Ln many years above iLwo
and, occasdionally, above three. Second, sugarcane, coffee and
cotton, thrnee of our exported crops, had a regular pattern for
Zhe price natio and always with values belLow one. Soybeans, on
the othen hand, had most values above one duning the fifties buf,
consistently, below one during Zhe sixties and seventies. Jus.t
about the same patitern was observed fon maize and peanuts. Third,
with nespect to wheat, an imponrted product but having an import
substitution policy, the price ratios were always above one and
in many yeans above two. For some o4 the products included An
the analysis, a downward trhend seemed to exist, mainly in Zhe
cases o4 wheat, peanuts, maize, potatoes and soybeans.

As a hesult of such analysdis, the conclusion, usually
presented in the economdics LLterature (Petenson, 1979; Alves and
Pastone, 1978}, o4 an implicit taxation of aghicultune cannot be
accepted as a general one. CLearly, some nuthitlonally as well
as budgetarily important foods, such as nice and edible beans,
had domestdic prices in Brazil consdiderably above the Lnteanatio-
nal Level over a Long time peniod. For Linstance, AlLves and Ted-
xeina (1978), wonking with Sao Paulo's family - budget survey of
197j, have shown that nice and edible beans were responsible fon
35% o4 the calories and 39% o4 the proteins consumed by  Low-
-{income families (up fo one minimum-wage "per capita"). In Lteams
0f 4ood budget shanes, nice and beans had in 1974/75 the follow-
ing Aimportance: Ln the state o4 Saoc Paulo, 27.9% fon families

(1) The exception was a special deal with the Soviet Union involving an
expont of 400 thousand tons Lin 1983, but immediately goflowed by Amports.




with total expenditures below two minimum-wagesd; in Lhe state of

Rio de Janedro, 21.8% below one minimum-wage; 4Ln the South  re-
gion, 26.6% below one minimum-wage; 4in the Nontheast  negdon,
21.1% below one minimum-wage (32.8% when Lincluding cassava §Lour)
(Homem de Melo, 1983).

1t should not be implied, however, that, with the evi-
dence fust presented we are arguing that agriculture was not
taxed overn time Ain the process of Brazil's development strategy.
After atll, a price ratio below one does noi imply absence 04
taxation, although it does indicate, nespecting marketing costs,
competitiveness in the intennational market. What seems to be
the problem with the argument of several authors 4in the economics
Liternature L4 that explicity or implicity they assume that all
agricultune was an exporting sectonr, failing to see it as a
segmented one, that {4, formed by both domestic and exporting
subsectorns. A necent and comprehensive neview by the Food and
Agrniculturne Ongandzation (FAO, 1983), basically with the same
methodology employed in ocun anakyéié(]), shows that forn  some
crnops An ceatain counthdies duning the seventies ithe situation
was similan Lo that of Brazil, 4in the sense of having prlce
natios {(domestic/intennational) above one. A few examples will
suffice: maize, in Colombia, Egypt, Ghana, Morrocco,Philippines
and Venezuela; potatoes, in Venezuela; ndice, in Sni Lanka, Co-
Lombia, Republic o4 Korea, Nigernia, Philippines and Venezuela;
songhum, in Venezuela; wheat, Ain ALgenia, Bangladesh, Brazilt,
Egypt, Morrocco, Peru, Sudan and Turkey. Variations of the price

ratios oven the yeans, as expected, were also obAenued(Z).

14 we accept this evdidence, that 4is, a part of Zhe
Brazilian as well as the world agriculiure 4 ”4emi-open"(3)

{1) The majon noticeablfe diffenence £s that in FAO's study producens' prices
are compared with bordern prices (CIF and FOB).

(2) The nesults for nice in Brazil anre quite different in our study and FAO's.
Ouwr price natios wene so high that we do not think taking CIF prices nrather
than average exponrt price would explain the discrepancy.

(3) The feam "semi-open” 45 also used by Myint in a manner quite similanr to
ouwrs, although in a different context.See Myint (1975).



to infernational thrade and not entirely cpen as usually assumed,
Lt becomes nelevant to analyse how the process of technological
innovations can affect resource use among the subsectorns domes-
tic and traded. Let us starnt by assuming a strong bias favonring
technological innovations in the traded {exponted, mainly) sub-
secton., Such innovations would provide the necessary conditfions
fon altening the output mix through changing farmens’' expected
hetunns from available options. Finst, we will see the argument
in general. A Likely outcome 4is one in which nesounrces anre
trans fered from one set of activities to another favored by
technological change, as such new technological options become
diggused and available. 1§ the total cultivated acreage could
increase, Lncorporating new Lands, the expansion may be predomd-
nantly ondented towards those crops favored by innovations.

Relevant factors Lnfluencing such an outcome are the
type o4 technological innovation, market conditions and possdi-
bility of factorn substitution. Herne we want  tuv discuss the
effects of Land-saving innovations, the so-called bio chemicaﬂélg
These innovations arise through the work of selection and va-
nietal improvement, including a ghreatern nesponse to fertilizen
application. In addition, they result in Lanrger yields, cause
practically no change 4in the §inal product and heduce production
costs (Kuznets, 1972).

With nespect to manket conditions, neference L5 hene
made fo price elasticity of demand, as particularly important
forn a greater generaldity of the rnesult, that L4, technological
innovations afpecting crop mix Ln favor of the benefited pro-
ducts. The highen the price elasticity of demand, the more Like-
Ly L4 Zhe occurnence of such a result. This conclusdon can be
obtained from Castro (1974), who developed a model fon analysding
distributive questions, with a two-stage production function and
fourn factons: Land and land-saving capiftal (bio chemicals)on the
one hand, and Labor and Labor-saving capital (machdineny) on the

(1) Fon a discussion of types of Ainnovation, see Hayami, Y. and V.W. Ruttan
(1971).
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other, with a high deghee of substitution in each stage but with
Low substitution between the two stages. Working with constant
prices fon all four gactors, Castro showed that the demand gon
Land would increase £f Sqn + S 6> 64, whene S conrresponds o
factorn shanres of the aggregate factors {(Land plus bio chemicals;
Labor plus machineny), n to the price-elasticity of demand, 6 %o
the elasticity of substitution between the two subfunctions and
br Zo the same parameten in the Land subfunction (Land and b.io
chem&cakb)"’.

Now, {f§ we introduce the case of a "semi-open" economy
— thaded and domestic goods — the picture described becomes
clearen. Some o4 the recent Literatune nreflects an dAincheasding
necognition o4 the possibility of such circunstances. Forn .Ain-
stance, Abbott (1979) mentions the case in which self-sufficiency
448 a national policy aim and the govennment allows consumption
Lo increase on to declfine with the Level of domestic production.
In addition, Castho and Schuh (1977) Aindicate that the choice of
products is Lmportant fon the determination of beneficiaries grom
agricultural nesearch, because o4 the different demand  price-
~elasticities, according to the marnket beding open orh closed to
Lnternational transactions.

With such a situation in mind, we can analyze the
implications for the production and consumpiion sides ¢4 the
economy resulting from a process of fechnological change biased,
in a centain time peniod, towards one or more of the exported
crnops. 14 we consddern the case of Land-saving blochemicals, the
individual manginal cost curves and the marnket supply curve
would shift to the ndight. With a pernfectly elastic export demand,
the cultivated acreage of the crop in qucsidlon would Lnchease,
with all these effects occurring with a constant product prdice.
This nepresents the specific case whene all direct benefits from
technological change are appropriated by domestic  producens
(Schuh, 1976), including Ancreases 4Lin Land phices, mainly con-

sidening the Location-specdific nature of research results.

(1) See, also, De Janvny, A. (1977).
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When total acheage is fixed, the change Lin the ex-
pected rate of return fonr the exported chop |(on crops) benefited
by Lnnouationé,vwouﬁd Lead to the attractions 65 hesources phe-
viously employed Ln the domestic subsector (possibly, also,from
exportables not benefited) and, consequently, the nelative
prices of domestic crnops would Lncrease. This would continue
until a new ewudllibrium relative price 4Ls attained, always as-
suming no change Ain the factors which brought the domestic sub-
secton into exdstence. In other wonrds, the composition of out-
put would be affected in favor o4 the exportables benefited by
technological change. A second possibility, already mentioned,is
when total cultivated acreage can increase. In such a case, the
process of acheage growth would fend to be dinected towands the
favored crops, Ln addition to the effect in regions  already
unden cultivation. In those cases wherne the Lnnovations are
specific to a cerntain agricultural hegion of the country, the
unfavored regions could show an Lincrease {n the production o4
domestic crops (because of highen relatdive prices) — by assump-
tion, chops not benefdited by technological Lnnovations —,parntly
compensating the production fall 4in the formen nregion.The im-
portant point to emphasize {8 that, as a nesult of such a pat-
tean of Lnnovation, prices of domesiic crops internally may stay
above the international ones oh the difference may even be
increased.

Furthermore, L4 the s0-called domestic crops Linclude
ampontant goods, 4in terms of budget shares of Low-income fam-
iies, as shown Zo be the case for Brazll, the increase Ain rela-
tive prices, following the contemplated change in growth hrates,
would be Like a tax with regressive Lncddence. As a hesult, the
unbalanced nature of the process of technological change among
crhops with different marnket charnacternistics, could bring a

worsening of Ancome distribution (from the expenditure side)
(Willianson, 1977). Fon that scenando, it Ls necessdary Zhat we

maintain the assumption 0§ no changes Ln comme.cial policy on,
alitennatively, that the international market, at Least don
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centain commodities, L8 not a supplier able Lo complement domes -
tic production. In addition, as meontant intenmedLiate case
should be mentioned: Anternal prices of domestic crops stay
above the export prices but below the import ones. In such a
case, the product would not be exported orh Lmported.

The remainder of this section will examine the evdi-
dence conceaning aghicultunal technologdies ondginating from fed-
enal and state Anstitutions until the eanly éeventieb(]). Aften
that time, changes Lin policy have brought a greaten emphasis on
research Lnvestments, mainly at the federal Level, through
EMBRAPA, with neseanch centrnes in several states. With respect
to Zhe development o4 nresearch at the federal Level, aftern a
shont pendod in which severnal expenimental centens were budili
and nresearch conducted, therne was a substantial  decline 4in
ginancial support begdinning 4Ain the fiftLes. This and the Low
quality o4 the staff werne the factors explainding the problems
detected by Schuh and ALves (1971): Lack 0§ contact  between
reseanchens and farmens, repetitive expeniments, no clear chi-
tenda fon the choice o4 products and Low emphasis on basdc hre-
seanch. Most expendiments wene sitndctly noutine, involving only
comparison of varieties and fertildizer nesponse.

At the state Revel of support, Pastore et at (1974)
indicated only a 4ew, Sao Paulo, Minas Gerais and
Rio Grande do Sul, as having created and maintained hreseanch
centers Lin the Last 100 yeans. However, only Sao Paulo's experd-
ence had a ghreaten success. In tenms of effective nesulis, <the
nepornt of a Commission of the federal government in the early
seventies indicated the following crops and Locations  Sshowed
significant developments in tewms of higher yLelding varieties:
wheat {n Rio Grande do Suf, sugarcane in Rio de Janeiro,as well
as coffee, cotton, cdtrus and maize in the state of Sac Paulo
(Paiva et af, 1973). Other nesearcherns Ldentdfdled important re-
sulits fon coffee and cotton in Sao Paulo and sugarcane in Rio de

(1) This part of the paper draws heavily grom Homem de Melo (7983).
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Janeino and Sac Paulo during the forntdies. ALso, Fundagao Cargill
(1977) neponted signdficant improvements for soybeans,beginning
in Sdo Paulo and Later on going.to Rio Grande do Sul (im  the
sixties) .

As a nesult of this evddence, it seems Lhat the cladim
that appropriate technologdies werne avaifable in Brazilian agri-
culturne Ln the fifties, L8 to say the Least, an exagerated one.
A few reasons justify this conclusion. Finst, of the crops with
sdgndficant varietal Amprovements, only maize can be considened
an Aimportant domestic product (only Lirnegulary exponrted), the
remaining ones beding already exported, non-food orn, even, an
imported product (wheat). Secondly, although some of the ftech-
nological developments occunrred before or durning the fLfties,
these wene extremely Localized in tenms of Linfluence, mainly
covering the Southern negion of Brazil. On this, we will simply
necall the arngument of Pernnin and Winkelman (1976), that is,the
need for technological developments which increase yilelds for
specific agro-climatic envinonments. Finally, with £the exception
o4 sugancane in Rio de Janeiro and wheat in Rio Grande do Sul,
thenre is no evidence of contributions exclusively gfrom the fed-
enally supported reseanrch centens. On the conthary, the evidence
indicates the greaten Limportance of hresearch supported by Zhe
state o4 Sao Paulo, for expontables as well as forn domestic
crnops (Silva et al, 1979). Only in the seventdies was this situ-
ation hevensed.

When analysing the nesearch nesulzts obtadined by Cam-
pinas' Agronomic Institute (IAC), the most developed neseahrch
centern Ain Brazil before the creation of the EMBRAPA's system An
the earnly seventies, we reached the conclusdion that they were 4Ln
accondance with the mechandism of§ induced Linnovation 4in the
pubfic sector, since there appeans to have exdisted a close asso-
ciation betweer. the state of Sao Paulo's crop mix and reseanch
nesults (Homem de Melo, 1978). In this sense, Sao Paulo's  re-
search Lnvestment oven time was mostly directed 2o what was
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imponrtant to farmers Ln Zhe Atate(]lf

When comparing the product mix (by value| 4in Sao Pau-
Lo's aghiculitune prevadiling 5ndm the fate forties to the mdd-
-fifties, and the ordendng o4 crops in teams of numbern of pub-
Lications fnom 1949/1964, thene appeared a reasonable agreement
gon Zhe nanké(Z). The §4ive most imponrtant crops, 4in ondern, wene
coffee, cotton, nice, maize and sugarcane, while the five with
mohe publications were coffee, potatoes, mayze, cotton and
sugarcane., The greatest deviation seems to be nice, followed by
potatoes. The Lowest five in value wehre potatae&, edible beans,
peanuts, cassava and soybeans, while the Lowest five Ain publi-
cations wene peanuts, soybeans, edible beans, nice and cassava.

The most important deviation hene appears o be soybeans.

In adddition, L% is usegful to recall that Gutiman(1978)
presented and tesdted a model of the demand for public goods 2o
explain difperences in public allocations to agnicultunal re-
seanch in the United States based on farmens as Ainterest groups.
In Brazil, Pastore et al [1976) have also argued that agricul-
turnal neseanch L4 nesponsive fo the nature of the product  An
thrnee cases: when the crnop is geographically concentrated, when
it can be Lndustrialized and when technology trhansfen from
abroad is feasible. In the Brazilian case, the nesulits obtained
by the authors showed that the §inst factor was most Amportant
gorn cogfee, while zthe ftwo othern ones were more sLgnlflcant fon
cotton and sugan. Also, for these three crops, Lthe exdstence of
a well developed Anteanational market has been positive facton
in stimulating research efgfornt. On the other hand, for rice and
edible beans those factors were not present in the same degree
0§ importance.

Forn products already present in Brazdl's export List
in the fonties and fifties, Lthe new fechnologies mostly bene-

(1) Forn the theonetical heasoning, see Biswanger H.P. (1977).
(2) The nank comnelation coefpicient was significant at 5 percent.




fited farmens bcecause of the high price-demand elasiticities they
were 6ac£ng. This would be a powe¢6u£_£ncentive gon garmens and
thein associations £o press the public secton to continue invest-
. Ang 4An new pnoductiﬁ?)technoﬂogieé. This, we believe, would be
the emphasis on coffee, besides Lts importance as a chop in the
state, 45 the fact thai on the fonrties the federal government
stanted the explicit taxatlon of coffee exports. As a result,new

the cases of cotiton and sugarcane. A factor that might expladin

technologies would be a compensating facton 2).

For Zhe othen crops, the situation seems to be much
morne complex. Forn instance, the possibility of bringing the pro-
duct to the expontables category and, as a nesult, genernating
benefits for Sao Paulo's produconrs, might help explain rnesearch
efbornt gorn madize, soybeans and peanuté(3). ALso, the possibility
0§ Ltechnology thansfens from abroad might have acted as a facili-
tating gactorn fon centain crops. That L&, this transfer would be
expected to Lowen the cost of doing research for centain commod-
iXtLes. Pastore et al (1976) mentdion cotiton, sugarcane and maize
(hybrid seeds) as benefiting from such a thansfern. When examindng
Revista Bragantia, the scientific journal of Campinas' Agronomic

Institute, 4t appeans that soybeans, with Amenrican varnieties
(Fundacao Cargilf, 1977), and potatoes, with European ones, 4%
{n this case. As a nesulit, Lhe domestic crops mainly edible beans,
rice and cessava, with fewen export possibilities and/or no
knowledge transfen from abroad, besides being Less Amportant Lin
the state's product mix, wene Less contemplated by Sao Paulo's
heseanrch effont.

In conclusdion, Lt could be said that Sacv Paulo's hre-
seanrch program appeanrs to have been mositly concentrated during

(])(The cotton neseanch program £s well documented by Ayer, H.W. and G.E.Schuh
1972 ).

(2) A compensating facton of this nature is mentioned by Scobie, G.M. (1979).

(3) The case 0§ nice in Colombia where the prospect of exporting was an incen-
tive fon farmens to support a hesearch progham is mentioned by Scobdie
(1979).
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1941/74 in coffee, cotton, sugarcane, potatoes, and maize. Thene
was an inie@mediaie degnee of effort on peanuts, soybeans and,
perhaps, edible beans, with the qualification that §or this Last
chop 4t was much more rnoutine as well as necent nesearch.Finally,
the Lowest emphasis was on rndice and cassava, two of +Lhe food
products for the domestic market. 14 we add to the previous 4in-
formation that, at the federnal Revel, significant results wene
obtained only for wheat and soybeans in Rio Grande do Sul and
sugarncane in Rio de Janediro, we have completed the picture 4in
tenms of availability of new Lechnologies in Brazilian agnicul-
tune. Even with the Limited number of crops beding analysed, this
45 a heterogeneous pictune and it should help explain the behav-
Lon 0f domestic-international price ratios as earlien discussed.

In addition, Lt {8 useful to check to what extent the
observed technological developments were reflected in highen
yields . 1t seems that generatdlon of new technologies Ain Brazild
was concentrated in the Southern states, mainly Sao Paulo, and
on centain chops. Irh would be expected, however, that, even
taking into account the Location-specific natune of crop tech-
nologies of the biological type, states close to Sao Paulo,such
as Minas Genrais, Parana and Godlas, would also benefit, although
probably not to the same extent as farmens Localized Zhere.

ALthough using growzth rates in yields as an indicator
0f the occurnence (and adoption) of biological-chemical technol-
ogical developments, (£ should be emphasized that it 44 not a
perfect one. Yietds pen hectare are also inffuenced by othen
dactons, such as s04l fentility, clLimate, and product and factor
prices . Table 1 shows, fon eleven chops and four ten-year perdi-
ods, the nates of yield growth fon those states wherne they wene
above 2 pencent pen yean, as well as the observed rhates gon
Brazdl . ALthough this cutting-off point Ls arbditrary, Lt Ls suf-
g§iciently high to provdide quife a Large numben of occurrences.
Looking at these states with annual hates of growth above 2
perncent, and the nespective time perndlods, Lt L4 possible to get
a betten picture of fechnological developments:




TABLE 1
RATES OF GROWTH IN VIELDS, 11 CROPS, BRAZIL AND SELECTED STATEs'’!. DECADES

-CROP 1940/49 1950/59 1960/69

COTTON -5.99 . = 6.1

= 6
s ‘; (2) = -1,69

PEANUTS 5.79 - 5.3,
2.22 .« -1.64
3.93
3.55

RICE ' - -0.421%

corree 3 . 3.17
2.2
1.23
SUGARCANE

EDIBLE BEANS

2.42

2,44

2 = 3.54
SP = 2.71
BR = 1.65

POTATOES . 3.20 MG = .2
. 7.06 RGS= ..06

9.93 SP = 5.69

2.75 BR 3,53

soveeans 3! 10.03 5, 0.1V pr. 452
-1.82 RGS= 5.51

SP = 4,78

BR = 6.16

B = 1.76'2) R —4.41'? - 2.29 BR = -0.33%)
GS= 5.9
R = 4.80

(1) The states' abbreviations are: PR-Panand, SP-Sdo Paulo, GO-Gois MT-Mato
Grosso, MG-Minas Genals, ES-Espinito Santo, CE-Ceara, BA-Bahlia, SC-Santa
Cataring, RAS-Rig frande do Suf, PE-Pernambucn.

{Z] Not significantly different from zers at 5 percent.
{3) Coffee, 1967/75, Soybeans, 1952/59.

Sounce: l(;au’c data, Fundagdo Instituto Brasifeiro de Geogragia ¢ Estatistica
FIBGE).
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- Cotton: Sdo Paulo and Parana in the gifties, neach-
ing Goias 4in the sixties and continuing in all three neanby states
during 1967/76. This appeanrs to be a case o4 techﬁologicaﬂ trhans-
fen from Sao Paulo to othen neighboring states. Ayen and Schuh
(1972) mentioned that the new seeds developed in Sao Paulo were
adaptable to Goias, and Minas Gerais.

- Peanuts: Sao Paulo, Parana and Mato Grosso in Zzthe
§Lfties, Parana in the sixties and Sao Paulo during 1967/76. The
occurnnence in the fLifties Lis in agreement with the concentration
0§ neseanch results at that time, a good pant of which were on
varietal improvement. Transfer of technology to nedghbording
states also appeans to have happened. |

- Rice: Parana during 1967/76. 1t {4 not possible to
relate this to technological developments.

- Coffee: Minas Gerais and Parana in the fornties, Sdo
Paulo and Espinito Santo 4in the fifties and Saoc Paulo during
1967/75. The concentration 0§ reseanrch results in Sao Paulo was
grom the Latr fonties to early sixties. The occurrence of those
two states in Zhe forties might be nelated to s0ils of highenr
natural fertility.

- Sugarcane: Sdao Paulo and Ceara 4in the fornties, as
well as Minas Gerais and Bahia in the sixties. Fon Ceara,a Nonth-
eastenn state, there Ls no evidence of technological developments,
but forn Sao Paulo thenre L4, as previously mentioned. ALso the
detected concentration of neseanch hesults in Sao Paulo from the
Rate f§ifties to the Late sixties appeans to have had no majon
impact on yields up to the mid-seventies (Homem de MelLo, 19683).

- Edible Beans: Sao Paulo and Santa Catarina in the

fonties and Bahdia in the fif4ties. There 44 no evidences fo relate
these occurrences to technological developments.

- Cassava: Sao Paulo and Rio Grande do Sul in the fonr-
ties, as well as Pernambuco and Santa Catarina in the sixties. In
both peniods, the states werne relatively distant geoghraphdically
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and, also, thene L5 no documented evidence of +Lechnological
change.

- Maize: Minas Genals in the fornties. Aften that, not
until 1967/76 wene thene sdigns of growth in yields in Sao Paulo,
Goias, Parana and Mato Grosso. The concentration in research ne-
sults was from the Late fifties Lo the eanly sixties, including
the development of new hybnid seeds. From that perndiod to the
present, new hybrids came out o4 Campinas' Tnstitute (Homem de
MeLo, 1977). The peniod 1967/76 may marnk the beginning of Zech-
nological prognress (and adoption) in maize production 4Ln Zhe
Centen-South region of Brazil.

- Potatoes: Sao Paulo 4in the {forties and fLfties; Mi-
nas Genadls, Parnana and Santa Catarina 4in the sixties, and Minas
Geradis, Rio Grande do Sul as well as Sao Paulo, during 1967/76.
This 44 the case with the Largest numben of sitates, all of them
helatively close geographically, and with the highesi rates of
ghowth Lin yields. The concentratdion of nesecarch nesults was from
the Rate fonrties to the Late sixties, which coincides with the
pattenrn of yield gorwth in Southean Brazil.

- Soybeans: Parana in the fifties; aften that, not -
until 1967/76 was there considenable yield growth 4in Parana, Rio
Grande do Suf and Sao Paulo. The heseanch record for this crop
shows Zthat the wonte started in 1939 in Campinas, with American
varieties (Fundagao Cangiff, 1977). The fLineage L-326 obtained
An 1958 was taken to Ri¢ Grande do Suf whene, in 1963, Lt became,
agtfen gunthen work, known as Santa Rosa and commencially avail-
able. Anothern vanriety, Handee, of Amerndican origin, was ALntroduced
in 1965, 1t appeans that these resulits affected the pattern of
yield growth in Southern Brazil through a process of technology
thansfen.

- Wheat: Parana and Rio Grande do Sul in the sixties.
The nepont 0§ a federal commission, above mentioned, emphasized
this crop as having had significant research results durning oxn
prion to the sixties in Rio Grande do Sul.
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FAom this neview, 4t appears that technological phro-
gness, neflected in yields per hectare, has occurred forn-certain

crnops and time perdiods: cotton, beginndng Lin the 6i5tie$;peanuté,

duning the §ifties; coffee, mostly in Sao Paulo during  the
f§Lgties and 1967/76; sugancane, Ln the fonties; madize, ‘durding
1967/76; potatoes, beginning in Zthe fonrties and again Ln 1967/76;
soybeans, durning 1967/76, and wheat, in the sixties.

This does not appear to be a poor hecord for Brazil's
research Anstifutions as well as its agricultunre. But Lt certainly
44 an unbalanced one in crnop tenms. 1t also heélps to undenstand
the presence or absence of the nespective product in Brazil's
exporting List and the behavion of the price ratios (domestic-
-Lnternational) oven time. For Lnstance, coffee, cotton and sugan
have thaditionally been exported and show price ratios below one
in almos it everny yearn durding 1948/77. The evidence gathered fon
technological developments, indicates substantial work on vahr-
ietal improvement in these crops, mainly from Sao Paulo's insti-
tutions (Campinas' Agronomic Inatitute). On the other hand,tech-
nofogical improvemenits appear to have been Lmportant in making
soybeans a negular and expanding exported product beginnding 4in
the earnly sixties.

Thrnee othen products experdienced a declinding price
natios ovenr 1948/77: maize, wheat and peanuts, with greatest em-
phasis on the fLrst. 1t {8 Antenesting fo note again that madlze
was exponrted from the Late sixties to the mid-seventies,although
in nelatively small amounts and somewhat innegularly. ALso thenre
45 some evidence o4 technological developments forn thdis chop
beginning in the Late {{f4ties from Campinas' Agrhonomic Institu-
tion. The same pattenn, but somewhat Less well-documented,appeans
to have happened with peanuts in the {fLifties. Wheat, on the othen
hand, 45 an imported product with producenrs’' prices entirnely regu-
Lated by the goveanment, which punrsues an L{mpoat-substitution
policy as earliern described. The price hratios were very high
dunding the §i4ties but have expenicnced some decline in  the
sdxties and seventies. The evidence on technological developments




seems to Lndicate proghresses occurring in the sixties.

For the domestic (non-traded) crops, the price natios
wene substantially above one in the fi4ties and, in some cases,
even An the sixties and seventies. For nice and edible  beans
therne {8 venrny Little evdidence of technological development. The
price-ratio forn nice had values above two twice duning 1966/77
and above 1.5. three times. For edible beans, also with no major
evidence o4 new technologdies, thene appeans to have existed some
decline in fthe price natios Ln the sixties and sevenities,although
pollowing a very unstable patienn. 1t seems nelevani to point ocul
that this product had the highest nate of increase Lin  Lnterna-
tional prices dunding 1966/77, of 17.0%, which should affect the
denominator of the ratio. Finally, potatoes show a declinding
price natio and also present evidence of technological develop-
ments in Sao Paulo, also reflected 4in othen Southean states.ln
summany, we think that the evidence presented fon an unbalanced
pattern in the generation 0§ new technologies of the bioLogdical
type by the public secton helps to explain the unequal patiern
of domestic-intennational price rnatios and the segmented nature
04§ Brazilian aghiculture, that s, traded and non-traded (domes-
tie) goods.

1.2.4. Past and Present Performance

In the previous section we argued zthat Brazilian ag-
niculturne should be Looked at as composed o4 domesitic (non-
-thaded) and exponrted subsectors, forming what has been called
a "semi-open" agrnicultural economy. ALso we argued that, in such
a circunstance, an unbalanced pattern of Lechnologaical change,
in the sense of most benefiting the crops 4in the exponted [on
exponrtable) subsecton, could nesult in changes in Zhe crop mix.
Our conclusion was that the pattenn o4 Lechnological change 4Lin
Brazil was actually an unbalanced one, Lin chops as well as 4Lin
regional tenms. That 4Ls, exported crops and the Southewn nregdon
04 the country have had morne technological change than domestic
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chops and the Nontheast nregion.

The Ranrgest production growth in Brazil from the early
sixties to the Late sSeventies was in AogbeanA, which became 4n
this pendiod very Aimportant for the country's foredgn exchange
revenue., Due to the size of such production growth, this pant of
the papen will analyze Lt in greaten detall. At the same time
data will be provided to help undernstand the penrformance of Bra-
zalian agriculturne on an individual chrop basis, as well as how
the growth 4in soybean production has affected performance 04
othern chops, particulany domestic food crops. More specifically,
we intend to show that one of the main neasons for the tremendous
growth in the production of soybeans, since the early sixties,has
been the development o4 technological innovations occurnding 4Ain
Southenrn Bnaziﬂ(l). In addition, we will show that such growth
nesulted in sdignificant changes {in the composition of output
(against domestic-food crops), resulting Lin an Lnadequate rate of
output ghowth. Finally, we attempt to show the effects o4 such
changes in The index of food prices forn families at different in-
come Levels.

1t should be noted, howeven, that by focusing on ZLhese
aspects of tecanological innovation we are not saying zthat Brazil
has not benefited from technological innovation 4in soybeans. The
most Aimportant way, in oun view, was to make possible a strongen
export penformance, today of great L{mportance with respect to the
Brazilian external debt crisis. We want also to call atiention to
the fact that technological Linnovation in soybeans was one 04
three main factorns favording exports An Brazil since the mid-s4x-
ties. The othen two were: a) the introduction, Ln 1968, of +Lhe
system of exchange mini-devaluations, and b) a gavorable perndod
04 Anternational prices, mainly dunring the firnst half of zthe
seventdies. Consequenitly, the evidence of changes in chop mix and
resulting price effects,presented below, must be understood as
the joint nesult of +the above forces, and not just from Zech-

(1) The following draws heavily grom Homem de Melo, F., (1984).
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noLogical change in soybean production. We hope o show, howeven,
that this Lasit facton is of great Lmportance in explaining the
change in crop mix that began in the second part of the sixtdies.

Soybeans, in Brazil, represent the most necent example
0f a Lange expansion in acreage durning a shont time intenval and
in a Eimited geographic area. In 1960, total soybean acreage was
177 thousand hectares, with 159 thousand in the state of R4io
Grande do Sul. By 1980, the nrespecitive figures were 8.965 million
and 3.988 million. In 1980, soybean exports were US$ 2.5 billions,
about 17 pencent of Brazil's total. Duning the sdixties,the annual
hate of growth of soybean acreage was 16.3 percent and, 4Lin the
seventies, 20.7 percenit. The increase Lin Linternational  prices
started An 1971~72 and nreached maximim Levels An 1973 and 1974.
In 1972, total soybean acreage already was at 2.292 million hec-
tanes, Centainly, the favorable peniod of international prices
duning the early seventies made a positive contribution to the
growth o4 acreage. However, this was not be the principal factor
behind the commencement of soybean expansdion Lin Brazil, sdnce
dunding the sixties prices remained practically constant in nom-
inal tenms, In addition, 4t should be noted that several commodi-
ties had price {increases duning centain yeansd in the teventdies,
but none of them experienced an area expansion comparable to that
0f soybeans.

Table 27 shows a summary of the agronomic hesearch for
soybeans Lin Brazdl, Lin teams of new vardeties, the time of thedir
introductdion and the Ampact Ain actual ydelds. Two of these var-
Leties — Santa Rosa and Hardee — were very Aimportant for the
expansion of soybeans during the Late sixties and early seventies.
The former, as alnready mentioned, ondginated 4in Campinas'
Agronomic Institute (Sao Paulo), beginning with Zhe introduciion
04 Amernican varieties and, Later on, the development of £ineage
L-326 in 1958. In the mid sixties it became commercially available
in Reo Grande do Sul undern the name o4 Santa Rosa. The vardiety
Handee, also of Amenican orndgin, was researched and adapted at

Campinas aftern 1965. Such facts, again, reveal the Lmportance of
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TABLE 2

TIME OF INTRODUCTION AND ADOPTION OF NEW SOYBEANS VARIETIES
IN BRAZIL AND EFFECTS IN VYIELDS

pERIOp  AVERAGE VIELD NEW VARTETIES

BRAZIL (Kg/Ha)

1960 - Amarela comum, Abura, Pelicano e Mo-
giana.

1960-68 1,060 Kill, Hood, Majos, Bienville e
Hampton.

1969-74 1,394 Bragg, Davis, Hardee, Santa Rosa,Del-

: ta, Campos Genrnais, IAC-2, Vigoja e

Mineinra.

1975-80 1,541 1AS-4, TAS-5, Planalto, Pnrata,Perola,

BR-1, Paxrana, Bossien, Santana, Sao
Luis, TAC-4 ¢ UFV-1.

1980 1,740 BR-2, BR-3, BR-4, Ival, Vila  Rica,
Uniao, Cobb, Lancen, CO0-136, TAC-5,
1AC-6, IAC-7, UFV-2, UFV-3, Crnistali-
na e Dokko.

Sounce: M. Kastern and E.R. Bonato, "Contribuicao das Cincias Agrarias para o
Desenvolvimento: A Pesquisa em Soja", Revista de Economia Rural 84
(1980): 405-34.
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intennational knowledge transfen for the process of technological
change Ain Brazilian agnicuﬂtune; mainﬂy by-obuiating the need %o
nepeat nesearch completed elsewhenre and so0 Leading, as in Zhe
case discussed by Guttman (1978), to a decline {in nreseanrch costs.
ALso of note Ls that from the 48 vardietdies necommended for plant-
ing in 1980, 26 had oniginated in national proghams and 22 came
grom the United States, half of which were Ln the form of Lin-
eages (Kasten and Bonato, 1980).

Sevenal othen aghonomic aspects of the crop werne empha-
sdized oven the yeans by the neseanch centens: selfectlon o4
Rhizobium's Lineages, direct planting, control fo weeds, diseases
and pests, density and planting Lime. The Aindicatdlons are that 4Ln
the Late seventies, soybean research was one of the most develop-
ed in the country. Forn instance, 4in necent yeans these nesearch
centens have been {nvolved in developing production systems fon
othen negions besides Southenn Brazil, such as East and Centen-
-West negions. In addition, "the nreseanch L5 aiming to develop
technology specdific forn soybean production Ln regions wilith Laxtdi-
tudes below 15¢ S. The phospects forn obtaining varieties specd f4-
cally adapted to Lowen Latitudes, as well for knowledge about chop
management are excelflent, and new in the worfd" (Kastern and Bo-
nato, 1980, p. 432). Several new varieties developed from the
Late seventies to the present (Tropical, Savana, Cristalina, Ca-
rajas) fon the Centen-West and Northeast negions 0§ Brazil con-
gLm that prediction. 1% should be noted that dunding 1967/76
(Table 1), the average annual rate of growth of soybean yields 4n
Brazil was 6.16 pencent {5.51 pencent Ln the state in R{o Grande
do Sul, 6.52 pencent in Panrana and 4.78 peorcent in Sao Paulo), a
rate welf above those obsenved for othen crnops, edlther exported
on domesitdic.

Table 3, on the othen hand, shows the nates of growth
in production durding 1960/69, 1967/76 and 1970/79 for fourteen
crhops, among exported and domestic ones. When examinding such
data, it should be noted that from the sixties to the seventies,
Brazilian agriculturne expenienced a numben of important changes:
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TABLE 3

ANNUAL RATES OF GROWTH OF DOMESTIC PRODUCTION, BRAZIL, 14

COMMODITIES, 1960/69, 1967/76 and 1970/79 (4in %)

COMMODITIES 1960/69 1967/176 1970/79

1. Domestic

Rice 3.20 2.47 1.461)
Edible Beans 5.37 -1.93 -1.90
Cassava 6.05 -1.86 -2.09
Mayze 4.74 3,554l -~ g.7stal
Potaxtoes 4.34 1.34 3.73
Ondions 3.87 4.77 9.27
2. Exponted
Soybeans 16.31 35.03 22.47
Oranges 6.01 12.73 12.57
Suganrcane 3.63 5.10 6.30
Tobacco 5.30 - 6.16
Cocoa 2.55 - 3.73
Coffee ~7.10 _5.34 ] -1.541a)
Peanuts 5. 89 6504 -12.06
Cotton 7,511 -1.99 —4.41

Sowrce: Production data §rom FIBGE-Fundagao Instituto Brasileiro de
Geognagia e Estatirtica.
(a): This Lettern indicates the coefgicient as not signigicantly
different gfrom zero at the 5% Level.
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aften a nelatdively uniform performance between crops and a
quite good one in "pen capita” temms (2.9 pencent‘ population
growth) duning the sixties, in Zhe seventies the country had a
substantial detenionation in the performance of domestic crops
and a great expansion of certain exponrted ones, a process clearly
Led by soybeans. As can be seen, the worst cases were cassava and
edible beans, with Large declines, while the production Levels 04
nice and malze stagnated during the seventies. At the same Lime
the population was growing at an annual rate o4 2.47%.

14 the finst fLve domestic-food commoddities of Table 3
ane aggregated in texrms o4 "pen capita" caloric/protelc avall-
abéﬂitg(l), the data shows an annual rate of decline, dundng
1967/79, of -1,34% and -1,31% nespectively. The availability 4Lin
Brazil of nice, maize and edible beans was only very sLLightly
Lneneased by Amponts oven the period. These five domesztic-food
crops, An addition Zo cotton and pastunre Land, wexre the agricul-
tural producits most affected by the substantial expansion o4
sAoybeans in Southenn Brazil (Zockun, 1980). Furfheamohe, as ex-
pected, the substitution effect o4 technofogical change was not
Limited to domestic chops. As can be seen, cotton, an exported
chop, was also negatively afgected <in area and production.

Even when we consider othen food products, such as
sugarn, wheat, meat (beef, pork and poultry), eggs and milk,total
"per capita" calondlc/protedic availability declined durnding 1967/75
(annual rates of -0.52% and -0.62% rnespectively), with a small
necoveny duning 1976/79. The Lmportance o4 wheat and sugan also
incneased over the peniod, the foamen being a traditionally 4Am-
ported food which had, as eanlien mentioned, a policy of price
subsiddies fon consumens beginnding in 1972. Duning 1970/79, the
growth nate gorn wheat availability was greater than that gon
domestic production, indicating a greater nofe o4 imponrts . Without
the policy o4 consumption sublsdidies and Lanrger wheat Limports,the

(1) That is, domestic production minus exports plus Lmports. Use as seeds,
Losses and changes 4in stocks were not considened because of Lack of annual
data, See, for othen details, Homenm de Mefo, 1983.
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fall in calonic/protein availabdility would have been largenr than
that observed.

Ay a consequence 04 this unbalanced performance in
tenms of domestdic production and availability of Lmportant food
products, it Ls nelevant to verdfdy how differnent classes of fam-
iy income werne agfected. To do £Lhis, Lthe infoamation {From ZLhe
family budget sunvey (ENDEF-FIBGE) (1] carnied out An 1974/75, fdon
the states of Sao Paulo, Rio de Janeino, as well as South and
Nontheast negions werne used. Such data shows Amporntant dLffern-
ences in consumption amongsi expenditunre classcs 2 and regions.
Forn instance, the share of rice and edible beans <in total food
expenditure varied between 21.1 - 27.9% 4in the Lowest Lncome
(expenditure class) and between 3.3 - 7.2% in the highest one
fon the gour negdlons . Similan behavion was observed for the
shanes o4 maize and Lts products, wheat and £ixs products (except
in the Nontheast), tubens and roots {cassava, potatoes)and sugan.
The contrany, howeven, was seen Lo occunr in the case of meat and
eggs /milhk/cheese, that is, Ancheasing Ahares as Limcomes  Adlse.
ARso, a few important differences could be obsenved in the Nonth-
east: cassava was much mone Amportant in Lowen income classes,
while wheat was mohe Amporntant fonr highen income classes .

These sitrnong difdenrences in consumpiion sthuctunres
between Lncome (expenditurne) classes, as well as the distinet
behavion of physical availabilities, are good neasons fon ex-
pecting, 4An addition, qn uneven Ampact 4An teams 04§ prices and
real incomes fon Brazilian famifies, This would occur through
changes in market prices and consequent income effects, via each
product's share in toZal food expenditunre. Aften examining Zthe
behavion of thinieen food Ltems at the retail Level in Sao Paulo
dunding 1967/79, it was noticed that those with Largest price
incheases were cassava, edible beans, beef, pork and malze, three

(1) More details about the nesults that follow can be found Ln Homem de Melo,
1983. '

(2) Defiaed in Lrrms 0f consumplion expenditurnes plus faxes as well as Labor
and retinenient/health contributions.




04 them being domesiic foods, ondginating in the chop sector,and
0f greaten imponrtance forn Lowern ALncome familied.

In an attempt to verdidy the distnibutive effects o4
this situation, we estimated the incnease of the food price Lndex
by expenditurne classes (based on ENDEF-FIBGE, 1974/75) 4on Sao
Paufo, R4io de Janeirno, as well as South and Northeast regions
(Homem de Mefo, 1983). These indLices wenre computed by taking the
shanres (weights) of each product in total food expenditures for
Zhe two states and Ltwo regdlons o4 Brazdil ana the observed prices
An Sao Paufo (Cost of Living Index). Exceptding Saoc Paulo Lt
should be clean that we ane only approximating  the sLltuatdlon
gaced by famifies oven digfferent income classes.

TablLe 4 shows the estimated food price Lndex only gor
the Nontheast negion. The directdion of the change, however, was
the same 4in the two states and the othen regdions analysed,showding
Langen Lncreases forn the Lower Lncome families. In othen wonds,
these wene the families mostly affected by the trnansformations
wAch occunned An the composition of agricultural output, d4n re-
sponse to technological Linnovations Lin soybeans and to changes 4in
external vardiables {prices and exchange rate). The case of zhe
Nontheast region, howevern, was the most sendous one and forn that
neason L& is explicdty shown in Table 4. For instance, when we
compare the Lowest and highest Aincome classes in tewms of annual
nates o4 growth of nominal food prices, it can be noted  that
duning 1967/79 zthey wene 28.6% and 26.2% respectively.

In discussing the different nesults among states and
negions , {wo madin neasons Ahoufd be mentioned: a) Zhe greaten
imponrtance o4 casstava and edible beanst for Lower Lncome famifies
in the Nontheast as companred to othen negions (26.7% agadinst 27.4%
among the income extremes Lin that negion, vernsus 14.7% againsi
1.4% in the South). These two commodities were the ones with the

greates L increases Ln netadl prices duning 1967/79; b} ZLhe neta-

tively small imporntance of wheat in the consumption habits o4
Lowen Lncome families in ZLhe Nontheast (4.2% against 1G.0% among
the extrnemes Ain the Nontheast, and §.9% agadinst 7.1% in Zhe South)




TABLE 4

INDICES OF NOMINAL FOOD PRICES, EXPENDITURE CLASSES, NORTHEAST REGION, 1967/79
(1967=100)

YEARS <1.0 2.0-3.5
1967 100 j00Q
1968 126 122
1969 160 150
1970 198 185
1971 253 231
1972 319 280
1973 430 ' 374
1974 557 49§
1975 766 658 .
1976 1,133 912
1977 1,546 1,247
1978 2,087 1,768
1979 3,311 2,770

Annualt
Rate 28.6 28.0 27.5 2?.0 26 .7 26.5 26.2

Sounce: Primany data, ENDEF-FIBGE (Weights) and FIPE-Fundacas Instituto de Pesquisas Economicas (Prices
in Sac Paulo) ds neponted in Homem de Mefo, F., O ProbLema AlLimentarn no Brasil..., 1983.
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It shoutd be necalled that, beginning in 1972, the Brazilian
govennment subsidized wheat prices fgon all consumens, which, in

Zhe Nontheast, had a negressdve incidence. Results such as those
descndibed, parnticularnly gorn the Northeast, can aggravate  those
obtained fon nominal income distribution Ain Brazil with  the
census data of 1970 and 1980, in the sende of greaten  concen-
thatdion o4 the neal income distribution.

After such an unbalanced performance — growth of ex-
portables and "penr capLta" decline Ain avadllabLllfity of domestic
gfood chops — with a verny Likely negative effect on real income
distnibution, agriculture was targeted as a sector with high
"priority" An Ztne overall economic strategy beginning in 1979.1n
addition, £o that "prionity" a few othern f4actonrns wenre added, the
most Amporntant beding the balance of payments crnisis which occur-
red with the second oL£ "shock" in that same year. In othen words,
it was cleanr that Brazdil should inchease Lts exports and dechease
L8 LmporZks. The §inst neal devaluation of the  cruzediro ook
place in Decemben, 1979 and 4in July o4 that same year the alcohol
program, introduced to substitufe gasoline Lin 1975, nreceived a
new and fLanger support as well as Lncentives Lo private Ainvestonrns.

In TablLe 5 we show for 1977/84 the Lndices o4 "per ca-
pita” production for domestic chops and expornted ones with
sugarcane shown sepanately because of the aleohot pnognam(i).
Agadin, as unbalanced performance can cleaxrly be noticed. Finsx,
the dechease, -1,94 penrcent annual rate, Ain the "pen capita’ pro-
duction of domestic food crops (rdice, edible beans, madize,cassava
and potatoes). This, we recall, happened after the decline Ln
"pen capita" production of the same crops duning 1967/76 (Table
3)(2). Forn individual crops duning 1977/84, nice, edible beans
and maize had zeno rate of growth An "pen capita" production,
while cassava and potatoes had declines, -5.29 percent and -2.27

(1) In terms of production (not availability), 1977 is the necommended yean
Lo stant the senies sdnce 1979 and 1978 had extremely advernse climatic
conditions.

{2) As already mentioned population ghowth nate Ln Braz.(f was 2.9 percent
dwuing the sixties and 2.5 percent duing the seventies.




- TABLE 5

GROWTH IN "PER CAPITA" PRODUCTION OF DOMESTIC, EXPORTED
CROPS AND SUGARCANE, 1977/84'%

VEAR DOMESTIC EXPORTED

CROPS CROPS SUGARCANE

1977 100.
197§ §6.
1979 87.
1980 90.
1981 90.
1982 96.
1983 73.
1984 §4.

100.
§§.
94 .
112.
110.
104.
107.
113.

190.
105.
110.
115,
118.
137.
156.
174.

LN N N G oo © O O
oo W L N U - ©

0
0
3
8
2
5
6
9

Annual Growith
Rate (%) -1.94 2.56 7.84

(a) Production data §rom FIBGE (Brazilian Foundation for Geoghaphy
and Statistics). Laspeyres indices, 1977 prices, population
ghowth of 2.5 perdent dwiing 1977/80 and 2.3 perncent durning
1980/84, Domestic chops: hice, maize, edible beans, cassava and
potatoes. Exporfed crops: cotton, peanuts, tobacco, soybeans,
oranges and cocoa. SLgnificance tests at the 20 percent Level.
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percent annually nespectively.

Second, Tahle 5 shows a substantial 4increase, 7.84 pen-
cent annually, fon the "per capita" production 04 sugahrcane,
mostly as a nesult of the incentives given by the alcohol  pro-
gram. Thindly, with an intemnmediate perfonmance, Table 5 shows
the exponted crops, with a yearly growth nate in "pern capita"
production of 2.56 pencent(l). Such a nate is the result o/ the
3.40 percent annual growth in "per capita'" soybean production,
6.15 percent in orange production and 3.07 percent in cocoa "pen
capita" production, although declines wenre verdlgded gor cotton,

peanuts and caston beané(z).

This unfavorable performance o4 "per capita" production
0f domestic gfood crops should, Ln the absence o4 compensatory
operations Lin stocks and/orn Lmponts, ove neflected in highen nela-
tive prices. Given the Aimpontance of such foods for Low-Lnecome
gamilies in Lernms o4 budget shares, this Lype 0§ change could
bring a wonrsening of the real income distnibution. Even Zakding
into account that othen factons contributed to higher consumens'
prices duning 1977/84, such as incheased o4l prices 4n 1979/80
and the nise in Anternational commodity prices Ln 1983, Lt seems
important to mention that the minimum-wage (in Sac Paulo, Rio de
Janeiro, Minas Gerals and the Federnal Disztricit) in 1983, when
deflated by the Lindex of consumern food prices <n Rioc de Janediro,
was 26 penrcent Lowen than An 1977. In 1978 it was 0.9 percent
highen than in 1977 and 4in all othen yearns Lt was Lowern Zhan in
1977 (in the range 5.0 - §.8 pencent). In 1982, 37 pencent o4 the
Brazilian economically active population — 17.8 million people —
had Lincomes equal to or below one minimum-wage, a number which
confinms the importance of the distributive {ssue in Brazil.

(1) Including coffee, the growth rate for exported crops was 2.53 percent.
(2) Most of the data in this part of the paper Ls from Homem de Melo, 1984,




1.2.5. Poldicy Issues

1t is our opinion that one of the most ALmportant
current problems in Brazilian agriculturne s the unbalanced pat-
tenn of Lts growth. Obuviously we are not Aimplyding that this 4
the only problem. From previous sections of this paper we could
mentdion problems nelated to the concentration in Land ownernshdip,
the cccupation of the frontiern states, the unbalanced pattern of
agricultural growth in negicnal teams (Southern vs. Noitheas
negions) and a few othens. In this section, howevern, attention
will be given to the problem of unequal production growth in the
Brazilian crop sectorn, panticulany since the countrny faces a se-
RLOUS CRABALA An L8 extennal secton.

In Brazil, 1985, we think five gactors are nelevant fon
deteamining rnesounrce allocation between the domestic (non-traded),
exported and suganrcane (alecohol/gasoline) subsectons: a) a tech-
nological disequilibrium favonrning exported chops and sugarcane as
against domestic crops; b) the exchange rate policy since the
neal devaluation 4in Februany, 1983; c) the behaviorn of  interna-
tional commodity prices; d) the futunre of the alcohof progham; e)
the necessdion of the Brazilian economy sdince 19817,

The §inst one, the technological disequilibrium, can be

charactenized by a greater intensity in the geneiation (and
adoption) of technological innovations fonrn crops 4in 1Lhe export
subsecton vis-a-vis the domestic one. Information has already been
given to support this. As a nesult, ydleld ghowth L& higher fonr
the formen subsectonr, profitabilities are altered and aghicul-
tural growth 48 directed to the exponted subsector. For instance,
even Ain the necent peniod of 1977/84, the followding was the
annual aggregate nate o4 yield growth in Brazil: a) exponts
crops lcotton, peanuts, tobacco, soybean, oranges and cocoa),4.05
percent; b) sugarcane, 2.79 percent; c) domesiic chops (nice,
edible beans, malze, cassava and potatoes), zeno (in the trend
Line) . As an example o4 the nesuliting unbalanced growith, between
1977 and 1984, even with declining international prices, soybean
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area grew by 2.038 million hectares in the states of Mato Groaso
do Sul; Mato Grosso, Goias and Mihaé Gerais, negionsd which  in-
ctude Brazil's cernados as well as aneas betawvlsqs, agten Zthe
development of the appropriate varieties by the EMBRAPA system.

In addition, even within the domestic subsectorn, an
unbalanced technological situation seems to exist., 14 we go back
to Table 1, 4t can be noted zthat maize and potatoes did considen-
ably betten in tenms o4 yield growth than nrice, cassava and
edible beans duning 1967/76. Now, for the perndlod 1977/83 the
estimated nrates of yield ghowth {(Lhree year moving average) for
Brazil wenrne: madlze, 3.88%; potatoes, 3.24%; nice, 2.00%; cassava,
-1.22% and edible beans, -1.40%. The rice yield ghowth went from
zeho to 2.00% between the two perlods and the rates for maize and
potatoes nemained posditive with a good Lmprovement for madze.
Laten on Ain this papen we will come back Zo this matien. ALthough
showing an improvement, mainly for maize and ndice, 4t {4 quite
Likely that a disequilibrium stiLL exists on technological ghounds
between exported and domestic crops. 1§ this Ls s0, an important
implication L& the difficulty of nrevernse Lt in a Sshort ZLdime
perdod, in spite of the fact that from the mid-seventies EMBRAPA
has incheased research investments hor domestic crhops through the
creation of national research centhres.

In the second place, the exchange rate policy gollowed
by Brazil 4is worth mentioning. WLth the maxidevaluation (30 per-
cent) of the chuzeino 4An Februarny, 1983 as well as the mind-
devaluations since then, Lt 44 cleanr that the behavionr of the
exchange nate has favored production forn expornt. 1§ we take into
account Brazil's agreement with the International Monetary Fund
— devaluation equal to the monthly rate of domestic inflation —
up to 1985, as well as the country's urgent need forn a Large
trhade sunplus, zthe conclusion {4 that for the nearn future, Zhe
exchange nate poldicy should continue to be one favviing agricul-
tural exports.

In the thind place, it is necessary to comsdider  the
necent behavion of "pen capdta" income. This L4 s0 because 4Ln




1981 we had the beginning of an economic recessddion and conse-
quantly, the obsenved decline 4Ain income "per capita” contributed

2o a downwand shigt in the Lhte&naﬁ demand for domestic crops.

This funthen favorns exponrt crops via the nesulting increase din
Zhe price-ratio of exportables-domestic crhops. To give a more
precise idea of the imporntance o4 this problem we could mention
Bacha's (1984) estimate of the avernage "standard" of Living 4in
1984, which was 17 percent Lower than 4in 1980. This estimate
assumes zero growth in 1984 (actually it was positive), the de-
tenioration Ln the tenms of trade and the trans fens of hneal
nesounces to foredgnens, Ain addition to the 14.1 pencent decline
An "pen capita" GDP. The magnitude od such a fall indicates zthat
L the next few yeans, even with the beginning o§ economic recov-
eny, Ainternal demand may be a constraint on the expansion of do-
mestic crops.

In fourth place, there is Zhe behavior of international
commodLty prices, at Least those nefevant to Brazil's agricul-
tural exports. 14, An the nean futune, such prices increase grom
the present Low Levels, the effect would be similar to the one
caused by the exchange nrate, that L5, an Lncrease in Zhe relative
exported — domestic crnop price ratio with resultant changes Ain
Zhe crnop mix. With the exception of the second semestern of 1983
and the {§inst one o4 1984, international commodity prices have
been quite Low as compared to the Level o4 1980. For Linstance,
after an average close Lo US$ 300 pen ton 4in the second semestenr
of 1980, the soybean price was nearn US$ 200 in the second semestern
o4 1984, Wonld recession, high real Ainteresil nrates and the over-
~valued dollLar, somewhat nrelated factons, are recognized as nrea-
Aons fon the heavy declines in commodiiy phrices.

Finally, the Last nelfevant variable {45 the future of
Brazil's alcohol program. This future 45 not clearn to us g§rom
Aindications o4 necent governmental atitfudes. The production goal
gorn the crop yean 1985/86 — 10.6 billion Literns — wilf be 4in
Lange part fullfifled, and quite a few new projects have been
§inanced since the "boom" peniod 1979/82. From 1977/84 the sugar-
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cane anea increased at an annual rate of 7.43 pencent, while the
area with domestic and expornted ciopé nemained constant. In this
cdntext, Lt 48 nok po&éibﬂe‘to di&negand the competition for Land
and othen inputs between Augancane; expornted and domestic chops.
We beldieve there are ghounds for reformulating the country's
enengy policy, tnat is, preventding additional expansion of sugar-
cane. Thdis conclusdion Ls based on the high social costs of pro-
ducing alcohol in Brazif {(US$ 79-91 per barrel-equivalent in 1981)
(Hemem de Melo and Pelin, 1984) and the exdstence of cheapen al-
ternatives (domestic oil, coal, natural gas, shale 0lL, conserva-
Xion, Amproved unban and Long-distance ftransportation].

In conclusion, we befieve that one of the most impontant
problems today for Brhazil 44 Lo desdign a compensatory policy for
the expansion of the domestic crop subsectonr in Light of  the
above five factorns. Particularny important for such a policy are
constrnaints due to the technological disequilibrium and the ex-
change hrate policy. The fowmen follLows from the uncertadn and
Long-run nature of reseanch Lnvestments. EMBRAPA has increased
such Anvestments and Lt is verny important that they are not dis-
continued in the future. The second one follows directly grom
Brazil's external debt and the need forn substantial incheases Lin
exponts.
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2. The Nat.ional Agricultural Research System (NARS)

2.1. Querview

In the previous chapter we mentdioned that Ln 1973 there
was an imporant change in the onganization 0f agricultural
neseanch An Brazil, with the creation of EMBRAPA - Brazilian
Company of Agricultunal Research -, a state owned corporation
included in the Minisiny of Agriculture. Togethern with such an
onganizational change it seems that a majon policy change also
took place, in the sense that from that moment to the present,
neseanch activities at the federal Level received a much greaten
support than in previous perdiods, such as that beginning Lin the
early fifties when research activities wenre declining while those
nelated to extensdion were Lncreasing.

Agricultural nresearch in Brazil has typically been
concentrated in the public sector, both federal and state. The
participation of the private secton has been quite small, with
the most impontant exception being madlze nesearch (hybrid seceds),
with national and foredign-owned companies. With respect to the
development of agricultural research at the federal Level, two
periods arne usually distingudished as  nrepresenting different
ohientations aftern Wornkd Warh 11. The finsit one, dating from
beforne Wonld Warn 11 Lasted until 1971 (Schuh and Alves, 1971).
In this finst phase, the neseanch ongandization was in the form
04 a trhaditional public senvice - the National Department o4
Agrnicultunal Research and Experimentation (DNPEA) in the Ministry
0f Agriculture.

In this perniod, besides the Lack of a continuing efgont
by the fedenal government, Ain the sense of providing aghriculture
with appropriate Zechnological innovations, there aflso was
inadequate geographical distribution of research units, as well

as the absence 0§ propen communication between nesearnchens and
farmens. Among the consequences, Schuh and ALves (1971) podinted
out the co-existence of a Large number of hesearch projects wich




-60-

parallel objectives and for pnodact¢ without great imponrtance as
elthen food .tens on as earnens of foreign exchange. In addition,the Level of

salarnies was a Lamiting factor (n keepdng aesearchers as well as fon attrhacting
new ones.
ALso, as pointed out in Zhe previous chapten, the indica

tions (Pastore et al, 1974) are that only a few states, such as
Sao Paulo, Rio Grande do Suf and Minas Geradis, crneated and werne
able to sustain nreseanch Lnstifutions duning the Lasit 100 yeans,
04 which onty Sao Paulo's effornt had great success. OQur hreview
in the previous chapter confirmed this Last point forn the cases
of coffee, cotton, sugarcane, oranges, maize and potatoes in Sao
Paulo. The §irst nesearch centen in the state, Campinas 'Agronomic
ITnstitute, was created in 1887 mainly for coffee research. 1
was gollowed by the Biological TInsiitute, the Divisdion 04
Zootechonology and Animal Nutndition and the Deparnitment o4 loofogy,
inone gf the four with any direct helation o universities. The
state has also fon a Long time supported an agriculiural school
Aim Piracdcaba (ESALQ) within the Univensity of Sao Paulo. Othexr
schools now exist.

The Campinas' Agronomic Institute (IAC), besdides L2s
headquantens 4in Campinas, had a total of 16 experndmental statlons
Apread oven most of the agricultural negionsd in the staie. Fon
an individual state, Sao Paulo's effpont was qudiife {imphressive,
especially when the comparnison L& made to that at the federal
Level. For instance, Lin 1969 Sac Paulo's agricultural hesearch
system had 720 neseanrchens, while the fedenal sysitem (DNPEA) had
§50 4on Brazif as a whole [(Paiva, 1973). This fedehral system
was formed by nine negiovnal research centens, each one with a
network of expenimental stations. Using the numben of researchers
in each centen as an index of effornt, a special gavorable note
could be made fon the nesearch centerns Located in Recife (Pen-
nambuco), Sete Lagoas (Minas Gerais), Rio de Janediro {(the so0-
called Km 47) and Pelotas (Rio Grande do Sul). Each of Zhe nine
negional heseahrch centens of ONPEA supported reseahch Ln crops
impontanit in Ztheir nespective regions which as mentioned above,
involved consdlderable amount of duplicated effornt.
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This pattern of agricultural nresearch onganization was
called "the diffuse model of nreseanrch" by Pastore and Alves
{1984): "the main faciure of this model L4 Lhat each research
undt thies to diversdigy Lts activities, heseanrching many differ-
ent products and attempting to generate a wide anray of technol-
ogies". The criticism of Pastorne and Alves was based on the
expensiveness of such system o4 sresearch ongandizaxtion, since
onky part of the new knowledge generated was effectively ztrhans-
gormed into new technology. The second phase in the development
0f agricultural research in Brazil, dating from 1971 to phesent
days, was an answer to such an inefficient situation. In 1971 a
special committee was appodinted by the federal government  to

evaluate the nesearch situation Lin the counitnry, and 4n 1973

changes wenre formalized through Zhe creation of EMBRAPA, which
stanted L1ty operations on April 26, 1973.

2.2, Instltutional Structure

The cnrneation of EMBRAPA, a major policy and organiz-
ational change Ain Brazilian aghiculture, was a recommendation of
the speclal commitiee appodinted by tne Minister of Agrniculitunre
An 1971, with the objective of evaluating the federnal system o4
agricultural research existent at that time. 128 main conclusdion
was the need 0§ an urgent reform of the nreseanrch system Ln the
country. Next we wilfl be reviewing what were Zhe basic prin-
ciples o4 the nesearch model implemented at Zhai time and
continuing nowadays. In the words of Pastore and Alves, "the
basic tenet of EMBRAPA (4 that applied agricultural hreseanrch
should be guided by the conchete needs of the national society
as expressed Lin government policies and in Zhe concerns 04
farmens, extensdion agents, and industry. Execution of applied
nesearch dinected toward immediate needs L& seen as the prov-
ince o0f the technological nesearch institutes. More fundamental
rhesearch An seen as the province of the universities" (Pastore
and Alves, 19§4).
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In addition to Zhis general principle forn the nefoam
04 the agricultural reseanrch system Ln Brazil, six specific gudl
delines wehre used (Pastonre and Alves, 1984): a) the transfer of
goredignr technology was considered valid but with Limited imporit-
ance Ain many Ansdtances. Traindng abroad and technical assisitance

wehre considered as meontant;'b) reseahch efforts should be con-

centrated on negional projects, due Lo Lthe scarcity of human and
ginancial nesources; c) the private secton should  participate
in the development of mosxt rhesearch projects; d)there should be
administrative fLexibility in Zhe nresearch system in Lteams 04
obtaining extra financial nresounrces and in determining Zhe fLevel
of salanrnies, as well as training needs; e) a close nelaticonshdip
should be established wizth the extension senvice and the Linput
Andustry with the obfectdive of Amprovding the diffusion mechanism
§) knowledge from international institufes and from oZhern foreign
neseanch centens should be adapited and spread throughiovut the cowr
trny. Economics nesearch should also be included in the system.

1§ we recall the deficiencies and Low productivity of
Zthe previous heseanrch system Lin Brazif (DNPEA), we can have an
Ldea o4 the challenge faced by those Linvolved in planning zhe
finst steps o4 the new sysdem. 1t Ls Lmporntant Lo note, agadn
gon ourn comments Later on, that aghicultural heseanrch Lin Brazil,
previous to EMBRAPA's cheation, was almost entinely concentrated
at Campinas' Agronomic Insiitute (IAC), a helatively Large
neseanch centen supponted solely by the state vf Sao Paulo.

1t Looks Lihe Zhe challfenges as well as the difgi-

culties to be faced by Lhe new hesdeanch system wene cleanly
percedived by those, Like Pastorne and AlL.es, directly  involved
on the evafuation preceding EMBRAPA and in the inditial plannding
afgten Lts formal creation. Forn instance, those same two authohrs
emphasdized that "the development of EMBRAPA implies Zhe concen-
thation of relatively Lanrge financial and human hesearch re-
sources on a Limited numben o4 products. The chatlenge that
this model presents A4 that o4 defining priornities and responding
to changing cinrcunstances" (Pastore and Alves, 1984, p.l124).
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Although with quiZe a Large respinsibility in doing
agnicultunal research and obraining useful rnesults to farmens it
L4 meontint o embhabize that from the beginning EMBRAPA was
not supposed Zo he the only research institution to cover
Brazil as a whole. The state nesearch system sLXiLL had an  Aim-
porntant place Lin the Anstitutional model LimplLemented aften 1973
and EMBRAPA's nole was to develop Lt when necessary and/on
support Lit. EMBRAPA had the dinect responsibility hor cheating
and Amplementing commodity — oilented national hresearch centens.
As we mentioned before, just a few states in Brazil wehre able oxn
willing to cheate on maintain agricultural neseanch Ainstitutions,
Sao Paulo being the madin exception. As a nesult, itnds part o4
EMBRAPA's wonrk had to stant practically from scrnatch and was
concenthated on Lthaining reseancherns for the several stafes as
well as providing the hespective state governments with assist-
ance in the organdzation of thedlr own reseanch corporations (Pas-
torne and Alves, 1984).

In facing the problem oy establishing hesearch phrionr-
{ties in Zenms ug products, negions and nesource ateas, EMBRAPA
came to the follLowing decisfons: wheat, sugarcane, maize, edible
beans, soybeans, rice, nubben, Livestock and daihy, Lin ternms o4
products, and "cenrados", semi-andid aghlculturne and humid-L£r0p .
agniculturne in tenms o4 resouhrce areas. National nesearch centerns
were created forn each o4 these products with the exceptions o4
sugarcane and cogpee. As we mentiloned in the previous chapten,
sugarcane reseanch has been, since 1971, undern the nesponsibility
0f PLANALSUCAR, as insztitutdlon belonging to the Mindistry of In-
dus try and Commerce. Sdince this Last research centen was created
in 1971 before the ongandzation of EMBRAPA, we can only speculate
that EMBRAPA may have had, in its beginnding, the goal of incoxr-
porntading sugarcane hesdearch in Lts own system. Even Lf that 4
thue, the fact Ls that such Lincorporation has not vccurred up to

the present. About the coffee reseanch centern, what could be
Leannt from our vAsits fon this nesearch L5 that EMBRAPA of4enred
it 2o the state of Sac Paulo in collaboration with Campinas’
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Agronomic Tnstitute, but that 4t was nrefused by the state gov-
ennment. Nowadays, the £ist of EMBRAPA's national  research
centens includes several others not in the initiak de{&nition'oﬁ
priondities, such as: cotton, éaééava/ﬁnuété, pornk /poultry, palm,
goats, vegetables and agricultural chemicals for plant diseases.
Thein Rocations arne the followding:

a) Cotton: Campina Grande, Paraiba (Nontheast)

b) Rice and Beans: Goiania, Goias (Centen-West)

¢) Goats: Sobral, Ceana {Nontheast)

d) Agnicultural Chemicals: Campinas, Sac Paulo (South-
east)

e) Livestock: Campo Grande, Mato Ghrosso do Sul (Centen-
-West)

4) DaZ&y: Cononel Pacheco, Minas Gernails (Southeast)

g) Vegetables: Brasilia, Federal District (Center-Wesi)

h) Cassava/Frults: Chuz das Almas, Bahia (Northeast)

L) Maize/Sorghum: Sete Lagoas, Minas Genais (Southeasi)

i) Rubber/Palm: Manaus, Amazonas (North)

k) Soybeans: Londrina, Parana (South)

L) Pork/Poultnrny: Conconrdia, Santa Catandina (South)

m) Wheat: Passo Fundo, Rio Grande do Sul (South)

n) Temperate Frudts: Pelotas, Rio Grande do Sul (Scuth)

From this updated List o4 national research centerns Lt
can b2 noted that EMBRAPA's sysiem has experndienced a substantial
expansLon gfrom Lis Anitial List of prnlority products. With the
excensLon of sugarcane (covered by PLANALSUCAR) and coffee, we
cannot think of any majorn product in Brazilian agriculture that
L5 not presently covered by EMBRAPA's neseanch system. Cleanly,
this expansion of the range of EMBRAPA'Ss activities represents a
policy change from the eanlier orientation: "since hresocurces are
scahce, it L5 necessary Lo Limdit the numben of production system
prototypes developed and the number o4 commodities hreseahrched.
Cleanly priorndities must be established, but this means that some
groups of farmens may not nrecedve the benefdlts of neseanch" (Pas-
Lone and Alves, 1984, p.125). A, we will see in the next section




EMBRAPA's budget grew consdiderably oven the peniod 1974/82. 1%
is possible that one way EMBRAPA'S administratons during 1974 /64
found rnesearch nesounrces could be incneased was to increase the
number o4 commodities having a national reseanch centen nathen
than to convince goveanment officials Lo radlse support for a
given numbern of centens. ELiseu Alves, formern  president o4
EMBRAPA, said that "mobildizing the ovenall support of society,
including support by special internest groups is the best way Zo
assunre the continuous allocation of nesources to a given activ-
ity such as agricultural nesearch" (Alves, 1984, p. 181). In a
rathen anticulate discussion about motivating Linvestment 4in
agricultunal neseanch, Alves (pp. 180-84) mentioned the following
steps: a) showing the need £o Lncrease procuctivity; b) onrgan-
izding a public information and education campaign; c) makding
edfonts to ddentify and reach special target groups; d) coonrdi-
nating efforts among various hesearch Lnstitutions; e) usdng
special sRALL groups to increase Lnvesitment 4in agrnicultural nre-
search, and §) trainding research workens in commundicating with
the genenral public.

From the List presented above o4 EMBRAPA's national
reseanch centens, Lt can be noted that some o4 fthem cover  com-
modities 4in the CGIAR system. That Ls the case of CIAT with rnice,
‘edible beans, cassava and pastures, CIMMYT with wheat as well as
madlze, CIP with potatoes (in the national centen for vegetables)
and TRRT with nice. It can also be noted that EMBRAPA does not
have an economics research centen but nrather does research 4An
this area, mainly in relation to agronomic research 4in each
national centern, as well as in its headquartens in Brasilia with
DEP-Depantment of Studies and Researnch - which has a collaboration
with TFPRI.

On the othen hand all zthree hesounce areas intially

stated as priondities — "cennados", semi-anid agriculture  and

humid-trnopic agricuf ture-wenre developed as CPA - Centens foir
Agricultunral Reseanch. They anre Located respectively in Brasilia
(Fedenal Distrnict), Petholina {Pernambuco, Northeast) and Belem




(Para, Nonth). The "cerrados" center has a collaboration wizth
CIAT whife the CPA — semi-arid has one with ICRISAT. In addition,
EMBRAPA created the so-called "special services™: CENARGEN, in
Brasilia, fon genetic nesources and collaborating with  1BPGR;

CTAA, in Rio de Janeirno, for agricultural and food technology;
SNLCS, also 4in Rio de Janedino, for so0il survey and consenvation,
and SPSB, in Brasilia, fon production of basic seeds.

EMBRAPA's neseanrch system L5 completed by two special
senvices and 16 research executdon undts at state on tennditony
Levels. The so0-called special undits are Located in Seropedica
(Rio de Janedlro, Southeast) fon s0iL bdiology, and 4n Curditiba
(Parana, South) fon foresi neseanch. The research execution uniits
are Located in ALtamira (Para, Nonth), Aracaju (Sengipe,Northeast)
Bage (Rio Grande do Sul, South), Bento Gongcalfves (Rio Grande do
Sul, South), Cacenres (Mato Grosso, Centen-West), Cascata ( Rdio
Grande do Suf, South), Corumba (Mato Grosso do Sul, Centen-West),
Dourados (Mato Grosso do Sul, Cenien-West), Manaus (Amazonas ,North)
Pefotas (Rio Grande do Suf, South), Ponto Velho (Rondonia,Nonth),
Rio Branco (Acne, Nonth), Sao Canfos (Sao Paulo, Southeast), Te-
nesina |Piaul, Nontheast), Boa Vista (Roraima, Noath), and Macapa
(Amapa, North).

The above 44 EMBRAPA's neseanch system from the point o4
view of the corporation's sthucture. To complete the national re-
search system we have to mention the state rescarch corporations
as well as other agriculitural reseanrch institutdions. This L8  Lm-
portant because much of EMBRAPA's neseanch L5 planned and executed
in collLaboration with such Local organizations. In othern  words,
EMBRAPA has a national nice reseanrch program, a national soybean
nesearnch progham and s0 on for those commodities already mentdioned
as covened by EMBRAPA's national research centres. The followding
states have agricultural nresearch corporations financially sup-
ported by the nespectives states as welf as by EMBRAPA: a) Noath-
east region: Alagoas, Bahdia, Ceana, Rio Grande do Nornte, Parnaiba,

Maranhao an! Pennambuco; b) Southeast region: Minas Gerais, Rio

de Janeino and Espinito Santo; c) South region: Santa Catarina;
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d) Centen-West region: Goias, Mato Grosso do Sul and Mato Grosso.

A few imponrtant agricultunal states, Auch as Sac Paulo,
Parana and Rio Grande do Suf, do not have nesearch corporations.
Tn two ng.theae cases, Sao Paulo and Rio Grande do Sul, a xe-
search system Lin the state's public adminisitration already existed

and a decision was taken not to thransfoam Lt into a reseanrch cox-

poration. In Sao Paulo, besides the Campinas' Agronomic Indtitute,
thene ane the BioLogical Tnstitute (Sao Paulo), Agricultunral Econ-
omics Institute (Sao Paulo), Food Technology Institute (Campinas)
and the Zootechnology Institute (Nova Odessa). In Rio Grande do
Sul thene ane IPAGRO - Agronomic Reseanch Institute (Pornto Ale-
gnre), the Veteninany Research Tnstitute (Gualba), the Zootecny
Institute (Pornto Alegre), as well as the nice experniment station
o4 IRGA - Rio Grande do Sul's Rice Institute - in Cahoedlrinha.ln
the state of Parana, with no previous reseanch institutions up to
the ecanly seventies, there {5 now Parana's Agronomic Institute -
TAPAR - in Londrnina and organdized as a foundation.

2.3, ALLocated Resounces

In previous sectilons of this papern we Lndicated that,
begore the creation of EMBRAPA, agricultural hreseanch at the fed-
ernal Level in Brazif was quite deficient edlthen quantifiatively on
qualitatively. Imponrntant nesearch results werne not charactenistic
o4 the period before to the sixties. On the contrnany, only  the
state of Saoc Paulo was able to chreate and expand a senies of he-
search centens from Late An the Last centuny, with severnal Am-
portant research nresults, particulary in the case o4 Campinas'
Agronomic Institute. We mentioned the nesearch successes Lncogdfee,
cotton, sugarcane, changes, malize and potatoes, besides the fact
Zthat soybean nesearch actually stanted at Campinas. We also em-
phasized the unbalanced nature of technologlcal innovations in
Brazil, in terms of domesitic vs. exported crops, Lncluding {in oun
evidence the behavior o4 Andividual crop yielfds over different
perdods of time,
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Such a predominance of Sac Paulo's reseanrch Ainstitutions
in the total Brazilian neseanrnch effort was recently congirmed by
" the detaifed analysis o4 Evenson (Evenson, 1984). Working with
the concept of reseanrch unité(]), he was able to show that Sao
Paulo's shane in total Brazil.lan research over time was the fol-

Lowding: 95 penrcent in the thirties, 67 percent in the forties, 68

‘pencent in the fifties, 83 pencent in the sixties, 47 percent
duning 1970/77 and 19 pencent during 1978/80. Such data also hre-
veal the drastic fall in Sao Paulo's share in the seventies,

exactly when EMBRAPA was created and was increasding its budgef.
We will come back to this point Later in the paper., AL this mo-
ment, howeven, Lt 4s nelevant to point out that using Evenson's
concepl of "neseanch undts", Brazilian total annual neseanrch Ain-
creased 384 perncent from 1960/69, immediatelly beforne EMBRAPA, to
1976/ 80, about fLve yeans agten Lts creation. Howeven, in Sao
Paulo, the obsernved ghowth in the same peniod was only 19%.

On a crop basis, the nresults obtained by Evenson tend Zo
congLam ourns: "in general, prlor to the 19408, only cofgee, cotton,
suganrcane and, to a Lessen extent, cdtrus frudlts, were recedving
anything morne than token attention. Durding the 19405 the situaticn
changed £ittle; nesearch on potatoes and vegetables Lincreased. In
the 195048, research on rice began and corn also recedved some
attention. Even at the end of the 19605, however, Brazil's ne-
search system did not exhibit evidence o§ wise plannding §on eco-
nomic growth via Lnvestment Lin new technology. Imporntant crops,
notably peanuts, manioc, many vegetables and even wheat wene given
only token nesearch. Cocoa, rubber and bananas, also Amportant
chops, Likewdse necelved Little attention" (Evenson, 1984,p.250).
We do not befieve it would be an exaggeration to say that Evenson's
nesults congirm our previous conclusion that there was an unbal-
anced pattean o4 technological innovation in Brazilian agricul-
tune, at Least until recently.

{1) Evemson's "neseanch unit" is a double measure. Finst Lt nepresents a
nytandarnd” publication, constructed with different weights for commodities
and genenal neseanch. Second, with the expenditure data Lt can be thans-
dormed into a monetary value for each period.




In Table 6 we try to use Evenson's data to analyze the
changes in agricufiural nesearch an a crop basis, which occurred
from the avenage duning 1960/69, before EMBRAPA, to 1978/80,after
EMBRAPA, Two measunres anre used, both from Evenson's papen. First,
the already mentioned concept of annual "reseanch units", a
wedlghtet sum of publications Ln difperent commodities and areas,
456 an output concept. The second one, "nesearch Antensity”, the
natio of the annual research expenditures to the value of the
commodity, 44 an inpul on effort concept.

In tenms o4 annual research units, we can note that ex-
ronted crops had a much Largen growth between 1960/69 and 1978/
/80 than domestic chops. The observed growth in nreseanrch output
L8 quite impressdve forn cocoa, soybeans and sugarcane. The cocoa
nesult centainly neflects the creation of CEPEC - Centexr fon
Cocoa Reseanch - 4in 1963 in the state o4 Bahia(l)
nesult may be, at Least partially, the consequence of the creation
of PLANALSUCAR in 1971, already mentioned. ALso, coffee, cifrus
(oranges) and cotton showed a good ghowth in research nesults

. The sugarcane

although much Lcwen than that fon the former three crops.

With nespect to domestic crnops, Ampressive growth can be
observed for cassava, malze and to a Lessern extent, for nice and
edible beans, between average 1960/69 and 1978/80. ALthough the
overall grouth forn all domestic crops was about half that observed
for exported crops, Lt L5 Amponrtant Lo emphasize that maize and
nice had forn 1978/80 an annual research ocutput at a Level simi-
Lan to the one fonr coffee and soybeans, the two most Lmportant
Brazifian agricultural exports in value ferms. This Lndicates an
extraondinary improvement in helation to the past patlern of he-
seanrch aneétment(Z) and no doubt neflects the creatlon of EMBRAPA
and the development o4 the Brazilian hresearnch system, Lincluding

(1) (Penna and Monteino, 1976). The estimated rate of neturn for cocoa hre-
seanch with CEPEC was 60-79 pencent.

(2) In Zhe average fon the fL4ties, maize had a number of "research units” 27
percent that of coffee, and rnice, 51 percent (Evenson, 1984, p. 249).




TABLE 6

BRAZILTAN ANNUAL AGRICULTURAL RESEARCH BY COMMODITIES, 1960/69
AND 1978/80

RESEARCH UNITS RESEARCH INTENSITIES
1960/69 1978/80  CHANGE(%) 1960/69  1978/80 CHANGE(%)

COMMODITY

L0015
L0016

1. Expornted Crops: 22.42 254.50 1,035
Cofgee 7.66 32.60 326
1.73 35.30 1,940
Sugarcane 4.23 8§2.40 1,848
Cithus 2.70 13.40 396
4
0

0.0062 313
0.0032 100
L0052 0.0044 -15
.0012 0.0115 §58
.0032 0.0035 9

0

0

0

0

0

Soybeans

Cotton .26 18.90 344
Cocoa .45 50.60 11,144
Tobacco - -
Peanuts .99 2.90 193 .0014 .0070
Caston Beans .40 .60 50 .0022 0021
Rubber .80 - -

.0014 0061 336
.0065 0158 143
L0002 L0002

0
0
0
0
0
0
0
0
0
0

. Domestic Crops: 18,42 .40
Maize .65 .40
Rice .81 .60
Cassava - 0.41 .70
Edible Beans .28 .90
Potatoes .08 .70
Onion/Tomatoes .49 .20
Thopical Frudlts .60 .90

. Impornted Chops:
Wheat 0.92

. Andmal Products: 41.25
Cattle
Suine
Othen

Sounce: Evenson (1984, p. 249 and p. 251).




the national nesearch centens in Goiandia for nice/edible beans

and Sete Lagoas fon maize.

Wheat, stLiLL an Amported chop but having had a poldicy
04 Ampornt substitution forn quite some time, had a Large growth
in nesearch output from 1960/69 to 1978/80. Howeven, its Level 4in
1978/80 was stiLL considerably below that fon most  exported
crops as well as a few domestic ones. Finally, the ghowth in nre-
search output of animal products was nefatively Low. 1t is 4in-
tenesting to note that i. 1978/80 the agregate research output
o animal products was similarn to that for only one single chop,
suganrcane., Probably PLANALSUCAR and the alcohcl proghram made
considerable difference in the sugarcane case.

While this §4inst indicator of Brazilian research, — nre-
seanch undits — through the concept of a "standard" (weighted sum)
publication, also neflects effonts on Lnvestments made Ln perdiods
previous to the fwo considened {1960/69 and 1978/80), the second
indicatorn — neseanch Antensdty — L4 a current input measure, and
as such betten reflects intentions or prioritdles Lin research fon
dif gerent commodities. In examinding the bottom half of Table 6
Lt 44 possible Lo note that, in Zeams of  reseanch Antensdity
growth, madize, nice, cassava and edible beans, all domestic crops
pernformed quite well as compared Lo exponrted crops. For the Latten,
again sugarcane performed best, followed by peanuts and cotton.
1t 44 wornth mentioning that the research intensdity of maize,rice
and edible beans in 197&8/80 wuas highen Zhan Lthat forn coffee,
soybeans and citrus, three extremely important expornit crops, and
clearnly Less only than sugarcane and cocoa. Thus these three do-
mestic food crops can be considerned to have approximately the
same nresearch effort as cotiton, peanuts, wheat, swine and othex

animal products .

The information reviewed s0 farn allows us to say that
considenable progress has been made in Lncreasing overall  ne-
seanch effornt as well as in cornecting the unbalanced pattenrn of
technological innovation. 14 we take the data on research inten-
ity dunding 1978/80 as evidence of nresearch Linput orn effont, and
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considen the propern honizon for a research project, we can opti-

mistically expect o witness a more halanced paitern of Lnnovation
in Zhe future. However, the question of overall neseanch invest-
ment hemadins, since a balanced pattern of innovation may occur
at a Low orn at a high overnall Revel. In Table 7 we present
Evenson's findings for nesearch and extension expenditunes as
penrcentages of total agricultural product. The inchrease in hre-
search from the finst hald of the seventies to 1978/80 is quile
clear and coincides with the §inst few yeans of EMBRAPA. In {fackt,
the budget data given by AlLves (ALves, 1984, pp. 161-73) shows a
considerable increase in EMBRAPA's expenditunres during 1974/80
(in millions of dolLans): 1974, 25.3; 1975, 56.0; 1976, §0.§;
1977, 98.1; 19768; 125.6; 1979, 154.1; 1980, 157.5; 1981, 163.0;
1982, 220.0. Immediately before the creation of EMBRAPA, the fed-
ernal budget for agrnicultural and Livestock was the followdng
(million dollans): 1970, 10.4; 1971, 9.5; 1972, §.8; 1973, 14.0
(ALves, 1984, p.53). Extensdion expenditures also Lncheased from
the finst half§ of the seventies Lc 1978/80 but at a rate Lowen
than the increase for nesearch. Howeven, despite this an Lincrease
in heseanch expenditunres, the data shown by Evenson .(ndicates
that Brazil still ranked Low compared to othen Latin Amendican
countrnies, Leading him to conclude: "The EMBRAPA initiative has
now partially restored this balance, but even now Brazif does not
rank highly as an investor L{n pubfic sectorn agricultural  re-
seanch" (Evenson, 1984, p. 252). As a result, the Brazilian pat-
tean of technological innovation may in the future Lead to mohe
balance among chops but may s14iLL be at a nelatively Low overall
Level compared Zo other countries.

Finally, thexre should be a word about the budget 0§ Sao
Paulo's nesearch institutions. In Table 08 we present the  re-
seanch budget forn all institutions, as wellf as the budgets foxr
extensdion duning 1960/80, both o4 them coming entinely from the
state govennment. We can then note a fairnfu neasonable growth 4An
the neseanch budget for all institutions in the state from the
early sixties to the mid-seventdies, aften which £t Looks Like




TABLE 7

RATIO OF RESEARCH AND EXTENSION EXPENDITURES TO VALUE OF
AGRTICULTURAL PRODUCT IN BRAZIL

YEAR RESEARCH EXTENSTON

1959 .30 .57
1965 . 34 .77
1971 .41 .83
1974 .31 .66
1978/80 .87 13

Sounce: Evenson (1984, p. 252).

overall nesearnch investment nemained constant untif 1960. Prac-
tically the same patitenn can be obsenved fon zhe extensdion
budget, with the distinction that in eveny year this budget was
consdidenably Lanrgen fthan the one for rheseanrch.

One of the possible reasons for the observed no-growth
in Sao Paulo's neseanch investment aften the mid-seventies,could
be thought to be the creation of EMBRAPA and the growth Lin Aits
budget aften 1974. That L5, aften being the Leader Ln agricul-
tunal reseanch 4in Brazil for quite some Zime, with benefits to
Sao Paulo and neighboring szates, the state might have volun-
tarny began to acdopt a policy aimed at benefiting, via external-
Lties, fnom EMBRAPA's .incheasing nesearch investment.

Howevern, doubts andise with nespect to that hypothesdis
when we note that Saoc Paulo's extension budget had practically
the same behavior after the mid-seventies, and that external
benegdits to Sao Paulo gfrom Lanrgern extensdion budgets at the fed-
eral Level (EMBRATER) would be mindimal, Aif exisient at all.

In addition, the participation of EMBRAPA in Sao Pau-
Lo's neseanch budget, Zhrough grants was very smalld — 4.7 percent




TABLE &

il
RESEARCH AND EXTENSION'S BUDGET IN THE STATE OF SAQ PAULO,

1966/80 (1977's Chr$)

YEAR RESEARCH EXTENSTON

1960 : 97
1961 105
1962 . 115,
1963 9§.
1964 94.
1965 109.
1966 12§.
1967 159.
196§ 130.
1969 168.

155.
173.
219.
267.
236.
334.
404.
297.
277.
382.

RN K O O = H NN

387.
402.
569.
653.
747.
607 .
567.
477.
617.
516.

1971 267.
1972 279.
1973 300,
19 74 27%.
1975 257.
1976 266.
1977 246.
1978 347.
1979 311.
19 50 265.

.6
.0
5
1
8
5
7
9
1
]
1970 163.5 354,
6
7
2
]
1
7
1
3
3
9

O U~ N &y o N O

Souwrce: Peixoto da Sikva (1983, p.72).
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during 1978/80 (Evenson, 1984, p.253). We recall that the rne-
search system in Sao Paulo is not a part 05 EMBRAPA's national
system at Least in formal tenms, as Zhe rhesult 65 a decisdon
taken by the sitate govennmeni in the mid-seventies. In any case,
given the importance of Sao Paulo's nesearnch centens, therne 44
reason gor concern about Lhe behaviour of the research budgexts
grom the mid-seventies, especially since the situation seems %o
have deteniornated sdince 1979. For instance, Ln 1983 the budget
o4 Campinas' Agronomdic Institute [IAC) was 58.6 percent of the
one fon 1979; fon the BiolLogical Institute, 59.6 pencent and for
the Zootechnology Tnstitute,59.3 percent (Governo do Estado de Sao
Paulo, 1984, p.31). Such a decline is quifte sernifous, sdince Ped-
xoto da Sifva (1983, p.90) estimated a value of marginal product
04 73-76 from an additional cruzeiro Anvested in nesearch in Sao
Paulo, as compared %o one o4 40 pern additional dollar  in the
United States with a similar methodology.

Evenson (1984, p.254) had already defected such problems (n
Sav Paulo's program:"1€ appeans, howevenr, that Sav Pawlo's exemplary program
has not been the centenpiece of this expansion (EMBRAPA's).Indeed, the TAC
budget has expanded Little since the early 705, and there are reports that (t
has Lost some staff membens...., few experiment stations Ln the
world have produced more benefits ren unit of investment  than
TAC". TIn the next chapter we will go 4in more delall about <the

nelationship EMBRAPA - TAC.

2.4. Stags

One o4 the outstanding achievements of EMBRAPA since
1974 has been the upgrading of Brazilian reseahrch personnel
through gfommal masten and doctonral trhaining. As pointed out by

Pastone and ALues, An the fedenal neseanch system that existed
begore EMBRAPA, "only 10 pencent could be considened precfes-
sLonals with some kind o4 graduate tradining 4Ln reseanrch'" (Pasto-
ne and Alves, 1984, p. 123). In Decemben, 1983, ten yeans agften
EMBRAPA'5 cheatdion, 79 perncent of the reseanch staff had eithen
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the master on the doctoral degree. In Figure 1 we present Zhe
changes oven time 4in Zhe qualificatdions o4 EMBRAPA's nesearchens

in which we can observe the sthong growith <in Zhe proportion of
mastens holders, follLowed by those with doctornal degnrees and the
decline in the proportion of researchens wdith the B.S. Level o4
thainding. In 1983, out o4 1,613 neseanchens, 338 (21 penrcent)
were at the B.S. Level, 990 (61 percent) at the mastens Level
and 285 (18 pencent) at Zhe doctonal Level.

The stag§ structure of the NARS in 1983 (including the
state instiltutions as well as EMBRAPA) was the {following: 4,178
reseanrchens, with 1,891 (45 pencent) at the BS Level, 1,777 (43
percent) at the mastern's Level and 510 (12 percent) at the
doctonr's Level. EMBRAPA, {4 Leading 4in the curnent changes Lin
quald fication. 14§ all EMBRAPA's neseanchens presently  undex
thaining finish thein degrees, the following distribution will
prevadll: 1,613 nesearchers in total with 195 (12 percent) at the
BS Level, 963 (60 pencent) at the mastens Level and 455 (28 penxn-
cent) at the docton's Level. 1§ we apply the same assumption fo
the national research system, the following will nresult; 4,178
nesearchens 4in total with 1,545 (37 pencent) at the BS Level,
1,903 (46 pencent) at zthe masterns Level and 730 (17 percent) at
the docton's Level. \

To achieve such a rapid qualification change in the re-
searnch staff, EMBRAPA has invested a share of 15-30 percent of
the overall budget duning 1974/82. In dollar terms, that means
annual values in the range 7.1 - 36.4 millions in the same
period, including "salarny indirect costs, substitutlion at a cost
equal to salary and indirect costs, plus direct educaiion ex-
penses Like scholanships, fees and thansponrtation" (ALves,1984).
Such an Amprovement in the national sustem's qualdfication
sthuctune L4 an Lndication that monre and betten research rnesults
should be obtained in the futunre. We were not able, howeven, fo
breakdown this structunre by commodity. 1§ the same Lmprovement
can be assumed for domestic and exponrted goods, we could be
sELLL mone optimisitic that a more even pattern of technelogical
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FIGURE 1: The changing qualijications o4 EMBRAPA nescanchens.

Sounce: Afves (1984, p. 173).
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Linnovations will h..e[ii\i,t An the futunre.

The data fon TIAC - Campinas' Agronomic Instifute - 44
not as detailed as that for EMBRAPA. In 1983, IAC had a total
0f 250 nreseanchens, of which 53 had trhalindsg abroad, although
the typé was not ‘Apeciéied. On the negative side, however, 33
rneseanchens Left Zhe {institutdon L{n the fLve yeanrs previous 2o
1983. The Biologdcal Institute in Sao Paulo had 204 nesearchens
in 1983, 44 with Zrainding abroad and a Loss of four rnesearchenrs
in the fLast f§ive years. In the lootechnology Instiftute, zLthenre
wene 105 nesearchens in 1983, of which 13 with trainding abroad
(Govenno do Estado de Sao Paulo, 1984). The total number o4 +xe-
searchens in TAPAR - Panrana's Agronomic Institute - evolved §nrom
34in 1972, 10 in 1973, 36 in 1974, 97 in 1975, 168 in 1976, 16§
Ln 1977, 167 4in 1979, 166 4in 1980, 170 in 1981, 176 4n 1982, 177
in 1983, to 176 Ln septemben 1984. ALro, hesearchens at Zhe
mastens on docton's fLevel evolved from 4 An 1973, 9 in 1974, 11
in 1975, 16 in 1976, 19 in 1977, 32 in 1976, 40 in 1979, 56 4in
1960, 61 in 1981, 70 in 1962, &1 in 1963, and to §§ in Septemben,
1984. Finally, TPAGR0O, An Rio Grande do Sufl, seems Lo be in zhe
worst asdtuation: with a total of 230 nesearchens in 1984,04 which
only one was at the doctor's Level and 20 at the mastenr's.
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3. Impact o4 IARCs on the -NARS

3.1, Inthoduction

. As discussed in the previous chapten, <Lhe Brazilian
aghicultunal neseanch system has undengone quite Ampontant changer
since the finst half of the seventies. Even with a deficient fed-
enal nesearnch system before that time, the country, or more phre-
cisely, a parnt of Lt, had a set of successfull research cases
and results. 1t is Linternesting Lo observe that most of the suc-
cess stondies of rneseanch in Brazil — coffee, cotton, citrhus ,
sugarcane and soybeans — are commodifies not covered by the TARCS
even today. The exceptions are potatoes, because of CIP, and
maize, with CIMMYT, although most of Zhe nesearch in these crops
was completed prior to the creation of these two TARCs.The cases
o4 cotton, maize, potatoes and soybeans {LLustrate the function-
Aing of an informal mechanism fonrn importing new knowledge as well
as varndieties, partilculany from the United States and Eunope, to
be funthern used in crossding. The existence of relevant knowledge
which can be ftransferred (a public good) should make ££ much
easien and Less cositly to develop agrnicultural technology domes-
Xically .

When othen countrnies, particularly the developed ones,
do not have a substantial [and xrelevant) amount of knowledge Zo
be transfenned, research may be much more difgicult as well as
costlien forn Less developed countries. Previously, we mentioned
Zhe unbalanced pattern o4 Zechnological innovation in Brazil
with a bias against some critical domestic food crnops, such as
nice, cassava and edible beans. Mainly 4Ain the cases of cassava
and edible beans, neseanch effort by developed countries has not
been of majorn significance, penrhaps because they are not venry
Lmpontant to Zhem, 4Ln production on Ain consumpiion. The situation
Ls mixed forn nice. ITrnigated hice has had significant tech-
nological developments, Lncluding those resulting from IRRI, but
Zhe same cannot be said for upland nice. As a result, and foxr
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the moment Leaving aside the more necent contnibutions of Zthe
1ARCS for those crops (CIAT and IRRIL, the domestic effort
Ahouldihdve been much greaten, in $pite of beding a mone diééi-
cult one. |

Since EMBRAPA and the national neseanch sysztem were
created and implLemented, research expendditures have been sub-
stantially 4Ancreased, many nresearch hesults have already been
obtained and, as a result of all that, the country may be 4in the
process of getting a more balanced patiern of  technological
change among chops — domestic and exported. In addition, EMBRAPA
and zZhe NARS have consdiderably improved Zhe quality of ztheir
reseanchens, mainly through formal trhaining at the mastens and
docton's Levels. On the negative sdide, howevern, TAC, oun formen
most important hresearch ceniern, has expenienced decline.

Even L4 no changes had also occurred {in  the 4inierna-
tional nreseanch scene, Brazif would stifLL no doubt have realized
gains fhom Anvesting more An aghlcultural reseanch, although
through the "informal" trhans fer mechanism mentioned above, crops
priveleged by research Lin developed countidies would be more bene-
fited by the process of knowledge Zransfer. However, things did
not nemain constant on the Lnternational scene, since the numben
and coverage 04 crops 4in the TARC system Lncreased sdgndfLcantly.
Recalling Zhe cnops with nresearch deficiencies 4in Brazil, a
mention of CIAT, with cassava, ndice and edible beans, and IRRI
with nice should be made, including the hecent greater attention
to upland ndice. In addition, the creatlon of IITA and TCRISAT
was a favorable development, given the prevalence Lin Brazdl of
trhopical and semi-andid agriculture, mainly Ain the pooren negions
0§ the country.

Reasonding somewhat diffenently, Lif those positive changes
on the intennational Ascene had occurned without substantial 4Aim-
“provement An Brazil's national neseanch system, Lthe occurrence
04 future benefits in temwms of research hesults would not be 40
centain. Howeven, as the national system actually improved, par-




ticularly in the area of researncherns' qualifications, we Lhink
the present refationship TARC& - NARS, as well as the futunre
one, L& being/will be conducted much more productively.ln other

words, 4t L& oun opindon that an efficient national neseanch
Aystem in Brazil, as elsewhere, 45 a precondifion gon a pro-
ductive collaboration with the TARCs.

3.2, Reseanch Ongandization

The structure of EMBRAPA, along with that of the nrest
o4 the NARS, has already been detailed in the previous chapten.
We have also descrdibed how the system {5 Lmplemented Zhrough
national nesearch progrnams, especially forn the crops covered by
EMBRAPA (which excludes coffee, sugarcane, and a few minoh chrhops)
Thus, as compared Zo the previous decentralized research sysitem,
whose main Lnstitution was TAC,supported entinely by the state
04 Sao Paulo, it can be seen that in establishing EMBRAPA, the
gjedernal government gained power in Zhe decdsion-making process,
and the state goveanments, at fLeast in Sao Paulo, Lost powen as
well as prestige.

The political complexity o4 implementing and adminds-
tening the NARS's modef Ain Brazil, must be recognized.The people
{involved in EMBRAPA's chreation had a very clearn vision of what
the system should be, and in fact they trnied to implement Lt.The
system before EMBRAPA was Lidentified as "the diffuse model of
neseanch", Lin the sense that "each nesearch unit thries to diver-
sLfy Ais activities, nesearnchding many different products and
attempting to genenate a wide arnay of technologies" (Pastone
and ALves, 1984, pp. 120-21). On the other hand, "the develop-
ment of EMBRAPA Aimplies Zthe concentration of relatively  Laxrge
financial and human reseanch resounrces on a Limited numbern of
products. The challenge that this model presents {48 that of
defining priorities and nesponding %o chahging eircunstances
(Pastonre and Aﬁuea, 1984, p. 124). The definition of priorities
Lnvolved not only the commodities Zo be neseanched but also the
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numben o4 production system prototypes to be developed. We coutd
call this the "concentrated modelf of research”, as opposed to
the previous "diffuse model".

1% secems cleen to us that EMBRAPA'S administratons be-
gan to impLement this new research model/onrganization without
discussing oh debating L4 with all possible parnticipants ,which,

given the alheady established and independent ins..ituldons, was
bound to Lead to conflict. It is 04 counse possible that even
if the concentrated model had been offered for a broad  dis-
cussion with all parties, conglicts would s£iLL have occunrned.

sased on a simple economic  reasoning and  glven
Brazilian agricultural conditions, as well as the Sscarcity of
research nresources, we see menits in EMBRAPA'3 concentrated
model .In the real world, howeven, pensonal and Ainstitutional con-
§icts should be viewed with no sunprise. The cleanrest case 45
that of TAC - Campinas' Agronomic Inatitute. TAC's usefulness
had not been Limited to Sao Paulo. Many Lnnovations with onigin
at TAC, Lincluding varietal innovations, were adopted by farmens
in othern states, particulary the nedighboring ones with similan
ecological conditions. Forn instance, Evenson's result about ex-
tennal effects was that "transferability fgrom Sao Paulo to the
South 44 high [(but Less than one, 0§ counse) and significant”
(Evenson, 19684, pp. 262-63). No transferability, however, was
obsenved to the Nontheast and a Low one to the Centern-West and
Southeast negions of Brazil. In conclusdion, even Lf§ TAC could
not be considered a national neseanrch centen, Lt at Least had a
consdidenable rnegional .ingfluence. ALso, the technical assistance,
pernsonal oh institutional, to othen nresearch centens Lin Brazif,
including the Nontheast (cotton, forn instance) should not be
neglected.

ALthough the collaboration of TAC with the TARCs has
not been of great Aintensdity, Lt neventheless has existed  4in
trainding, genetic matendials, ingormation and publicafions. In
most of the interviews made at TAC L% was felt there was a
nelationship problem between IAC and the TARCS invofving EMBRAPA




in the middLe. This problem appeans to exist most intensdively 4in

the activities of training and genetic materials. The complaint

from TAC L4 that, although iits researchens can dirnectly seek
the collaboration from difgernent TARCs, any final decision de-
pends on EMBRAPA. This, acconrding to Campinas' nreseanchens ,limits
the Ainstitution's Lnit&ative; places it 4in subordination 2o
EMBRAPA and, in some clurcunstances, is quite humiliating. This
Last preblem andises when the researchen An TAC feels he L4 pro-
fessionally supenior to the EMBRAPA analyst iwn a specdfic sdltu-
ation. Glven the past quality of TAC's staff and research accom-
plishments, this may happen in some circunstances. For instance,
quite a strong bias against EMBRAPA was found Lin TAC's edible
bean sector, while there was none Lin the rice sector. Both rice
nesearchens interviewed made the podint that they have had  no
problems with EMBRAPA .in terms of access to the nice geamoplasm
bank of that institution. The bean bhreeden interviewed, on Zthe
othen hand, was highly critical of EMBRAPA: {inst, because of
the poor quality of the beans' neseanch stagf in CNPAF-Golania;
second, because of the difflcultdies in doing research supported
by EMBRAPA; and thind,regatding the collaboration with the TARCs,
because of EMBRAPA'S centraldizaiion of all decisions for the
senvices provided. As a nesult, that bean breeder L4 not part
04 the national bean research program. He considens the particd-
pation aules fon an {independent neseanch centen Like TAC too
restndictive, mainly in terms of “esearch procedures and Limd-
tations on the use, by TAC, o4 the results obtained An heseanrch.

The administration of TAPAR-Parana's Adronomic Institute
- An Londnina, would preper Lo have, forn all senvices, a dinrect
nelationship with the T1ARCs, nrathen than go through EMBRAPA.They
think TAPAR would gain with such a change, mainly in the case of
thaining, sdince Lts planning fon the future would be Limproved.In
IPAGRO - Rio Grande do Suf's Agronomic Institute -, most nela-
tions with the TARCs also have to go through EMBRAPA. One of
IPAGRO's nesearchens stated the need fon dinect collaboration
IPAGRO - CIMMYT, that is, without EMBRAPA's {nteamediation.
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IPAGRO would gain from such a change since currently EMBRAPA's
centhalization sLows the receipt of genetic matenials. In IRGA -
Rice (Cachoeindinha, RLio Grande do Sul) on the othen hand, thene
L8 a dinect nelation of {its nresearchens with CIAT's, a mechanism
which {5 thought to best express needs to the TARCs.

From Zhis evdidence, we could conclude that independent
nesearch institutions in Brazil would prefen to have a dinrect
nelationship with the TARCs. The present system, however, L35 one
whenre EMBRAPA's stafgf coorndinates most aspects of the relationship
and that is thought to be highty necessary. ALthough the "cen-
thalized" nelationship with the TARCs may be more efficient in
the short-run than the previocus "diffuse” one, Lin the sense o4
getting a hdghen shornt-run return for an invested cruzethro, L%t
may block neseanrcherns and Anstituitions initiative and, as a
nesult, ydeld smallen returns in the Long-hun. Crnitical to so0l-
ving this problLem, we believe, would be the establLishment 04
channels in the national commodity nesearch phograms whenre such
problems could be openly discussed.

3.3. Senvdices provided

As stated above, the provision o4 genetic matenials and
trhaining arne undoubtdely fthe most impontant services provdided by
the TARCs o the NARS. The opindion was o4ten heand
that  the  training at the TARCs was more Amportant Ln
the past than Ain the present, and that now the provision o4
genetic matendials 44 ithe most important service. In our view,
what explains such hanking today (s the substantial improvement
alnready obtained in Zhe qualification of EMBRAPA's rneseanch
stags, and to a Lessen extent, An the entine national hresearch
system. Evdidence o4 such Lmprovement was presented in the pre-
vious chapten.

14 that is Zrue, the predominance of genetdic materials
in the nelationship TARCs-Brazil will tend Zo be accentuated in
the futunre since qualification Lmprovement, through dormatl
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master and doctoral programs, £8.a process still underway in
EMBRAPA and at the NARS. Without a highly Znrained nreseanch
stafg, rnesearch nelated to breeding and vanietal LMpnouament
should not be expected. Now, the human nesource base has Aim-
proved substantially, altening the nature of the nelationship
between the NARS and zthe TARCs. This nelationship can be ex-
pect to continue changing in the futunre.

The head of the Human Resounrces Development of EMBRAPA
expressed the opinion that the counses presently offered by the
IARCs anre not of gheat intenest to EMBRAPA's people. Herne we
may have Iwo possibilities: finst, the TARCS have alhready com-
pleted thein nole in the type of training provided by the pro-
ghams offerned in the eanliern yeanws of EMBRAPA and the national
system, and may shigt thein emphasdis to othern countries.Second,
the traditional Zrainding should be only the finst stage 4in a
two or mohe stage tradining program. Given the present highenr
qualdfication of the researnch stagf in Brazil, the program should
evolve to more dpecifdLc areas on Lo discussdion of specific pro-
blems identfified by the hrespective national commodL{ty reseanrch
programs . As a nresult, the contribution of the TARCs Ln Lerms
0f "neseanch approaches cr methodologles" would be a betten one.
It seems Lo me that presently, thenre L& no mechandism for this
type of evolutionary change in the nelationship TARCs-NARS to
ocut,

14 is Amportant to observe Zthat in the opindion of Zthose
people interviewed, the formal training that Brazildian hresearchenrs
have had abroad, in American and European universdities, L4 con-
sidened as a complement hather than a substitute forn TARC thain-
ing. As a hesult, we beldieve the second possiblity — a change 4in
the TARC's tradining proghams for Brazilian researchens — should
be pursued in the futune.

In the followding, specifdic comments made in oun Linten-
views will be Listed with fhe ondgdin indicated, but  with no

attempt to 4Anteghrate them orn to avodd overlapping.




i
)

EMBRAPA'4 headquantenrs: cournses should considen
well-defined areas and themes because of the in-

cneasing qualdification of EMBRAPA's nesearch staff:
a betten specificatlion 4 the trainees' pre-nrequdi-
s4ites; more advance notice Lnprogramming counrses 1o
alfow EMBRAPA to do its own planning.

CNPAF - Godlania: the TARCs should give more atten-
tion to "sclentific" trnaining; decisdions about which
Brazilian hesearchens should be trained and Lin what
subjects should Lie with EMBRAPA.

IPAGRO - Rio Grande do Sul: Xtraining was ranked as
the mosi important aspect of the‘coﬁﬂabakation(l).
Since TPAGRO L4 having serious funding difflculties
gon gormal and Long-Ztime Lraining, L{£ suggested shont
courses as a possible "second best" solution.

CPAC - Cerrados - Brasilia: thadining was the most
Aimportant aspect in the beginning o4 the collaboration

in 1978, but with the ensuing .ncrease in the quali-
gfication of CPAC's stafd, today the most importanit
aspect L4 germoplasm matenial and neseanch approaches
/methodologies .

e] TAPAR - Londraina: Zhere 45 a need for more thraindng

o4 Longer duration 4Ln breeding.

With nrespect to the provision of genetic matenials, we
have a few comments before Listing them. Finst, we have used
information provided in the inteviews made Ln each hesearch cen-
ten, as well as in published matenial. Second, not all research
centens provided us with a List of TARC's contaibutions to vaxr-
Letal developments. As a nesulit, ourn List may be incomplete
Lastly, ithere L4 almost no information about which areas are
utilizing these new varietdies. The crops given priority 4Ain oun

(1) We recall grom the previous chaptern that TPAGRO, with 230 neseanchenrs
had only one doctor and 20 mastens.




§ield survey wenre rice, edible DHean, malze and cassava.

RICE:

a)

d)

BR-2: upland nice, culiivan nresulting from Lineage
IR 442-2-58, with origin 4in Zhe chossding IR 95-31-4/
/Leb Mue Nahng. 1t was 4introduced in 1976 in Piaul
(Nontheast) by UEPAE-Tenezina and  CNPAF- Godlandia,
through the International Rice Tesiting Program of
IRRI. Chanactenistics: nesitance to blLast, "mancha
parda”, "escaldura" and to Lodging; totlenant
to dny pendiods in necommended areas (pants of Piaud).

BR-TRGA-409: cultivan 0§ {irrnigated nice, developed
in 1978 by EMBRAPA through UEPAE-Pelotas, the Fed-
ernal Univensdity of Pelotas, and IRGA through Ca-
choeindinha's expeniment station, grom Lineage P 790
of CIAT, nesulting from the crossing of Lineages IR
930-2 and IR 665-31-2-4 o4 IRRI., Intenrmediate heac-
tion to blast, moderatly nesdstant to "helmintosporliosd'
and resdistant to Lodgding. Recommended for the

state o4 RLo Grande do Sul, excepting the southenn
coastal anrea. Acconding to IRGA's people in Cachoedi-
ninha, this cultivarn occupied 350 thousand hectares
Ln 1983 (50 percent of the state's tozal).

EMPASC 103: cultivar of Lrrndigafed nice develfoped Lin
1980 by EMPASC - Santa Catarina's Agricultunal Re-

seanch Conporation - from Lineage P 791 - -B,-14 and
crnossding IR 930-2/1F 665-31-5-8. Resistant to
Lodging and o blasit in Laboratory conditions.

CNA-4: innigated nice, Antrnoduced from Indonesia by
CNPAF 4in 1978 and cornesponds to Lineage B 54 1b-Pn-
-58-5-3-1, orniginating from the chossing PELITA 1-1/
/IR 1082, Shont size and recommended for Lirnndgated
areas o4 Ceana, Peanambuco and Paraiba (Nontheast
states).




CNA 7: Ainthoduced An Brazil in 1978 with the identd-

f§ication TET 28681, originating <in Inddia and re-

sulting from the crossing T 141/1R 665-1-175-3,Shoxt
s4ze innigated nice, moderatly nesistant to blasit

and necommended for innigated areas of Ceara, Pexn-

nambuco and Parailba (Nontheast states).

CNA 1051: fon humid Lowland nice anreas, oniginating
grrom the crossing BG 90-2/4440/Colkombia 1, made Ln
CIAT and introduced Ain Brazif by CNPAF in 1981.Shoat
s4ze plant, nesistant to blast and "escaldadura"; ree-
ommemded for Centen-West, Nonth and Northeast regions.

BR-IRGA 410: nesultding grom joinit research EMBRAPA-
-IRGA (Cachoedlnrinnal, introduced in 1981,0riginating
in CIAT's matenial IR 930-53/IR 665-31-2-4,Lirnnigated
nice, Lndicated for the coolen regions of Rio Grande
do Sul; 4in 1983 it occupied 100 thousand hectares Lin
the state (15 pencent o4 the totul).

TAC 1278: inndgated rice coming grom progeny P-1278
Ain "hwomozdigose", grom CIAT 4Ain 1976 and tested ex-

penimentally gon pive years by Campinas' Agronomic

Institute: commercially available in June, 1982.

TAC 4440: TAC's denomination forn the introduction of
CICA §, nesdistant Lo blast.

IR 665 and IR §41: 4in Campinas' Agronomic Institute.

CICA 8§ and CICA 9, aftern 1977 Ain the state of RLo
Grande do Suf, the formen with Low acceptance and
the Latter not working well,

EDIBLE BEANS:

a) CAUPI BEAN-MANAUS: fineage from TITA and developed
by UEPAE/Manaus and CNPAF; nresdistant to "carvao”" and

"cencospora”, and moderatly resistant to "mosaico";
necommended for the state of Amazonas (Nornth).




b) CAPIXABA PRECOCE: edible beans, onriginating Ln CIAT
(BAT 304) and nresullting from the crossing Pornrillo

Sintetico (EL Sulvador)/Compuesto Chimaltenango (Gua-
temala). Selected by EMCAPA-Espindito Santo's Agri-
cultural Researnch Conporation-in 1981/82 and com-
mencially available in the state of Espinito Santo
in 1983; nesdistant to "ferrnugem" and tolenant - to
"antracnose", "bactendlose" and "mancha angulan".

EMPASC 201-CHAPECD: ediblfe bean (black),introduced
in 1976 by TIPAGRO-R{i¢ Ghrande do Sul, as LINEA 38
grom 1CA- Colombia Agaicultural Institute. In 1977
it was inthoduced in Santa Catarndina by EMPASC; finst

recommendation for plLanting in Santa Catarina  4in
1983. Resdstant fo "gerhugem" (Unromyces phaseoldi)and
moderatly resistant to "antracnose" (ColletotrichLum
Lindemuthianum), to "mancha angular" (Isarniopsds
ghiseola) and Zo "bacterdlose" (Xanthomonas campestris
pv phaseoldi).

TAPAR §-RI0 NEGR(O: obtained .in IAPAR-Londrina, bLack
edible bean, gfrom the choss.ing RI0O TIBAGI with seg-

regating population originating grom CIAT (FF 1322);
hesdstant to "antracnose", "mosadlco" and "gerrugem”

and nrecommended jon pants of Parana state.

VITORIA: cultivar ondiginating gfrom CIAT (BAT 179)and
nesulting from the crnossing 51052 (Turndlalba 4)/Bewuvie
D Paulinat; selected by EMCAPA in 1981/82 and made
commercdLally available in 1983; tolernant to
"anthacnose" and "bacteriose", but sensible to "fen-
nugem" and "mancha angulan"; necomnended for all Zhe
state of Espindito Santo (Southeast).

EMGOPA 201: coming from CIAT (A-295), developed by
EMGOPA - Goias' Agrnicubturnal Research Corporation -;
in 1984 was distributed to farmerns.




g) BR-1 POTY: caupd beans [Northeast), nesulting grom
the cnossing of cultivar PITIUBA and TVu 410 (Texas
Purple HullL 49), this Last one from IITA. Tt  was
obtained by CNPAF- Goiania and UEPAE-Tenezina (Piaul);
nesistant rno deveral "virus"; used for human con-
sumption as well as for animals.

h) BR-3 - SERRANO: caup{ bean obtained by CNPAF-Goiania
and EMPARN - Rio Grande do Noate's Agriculitural Re-
searnch Coaporation - An 1983, origdinating from the
chossing of PITIUBA and TVu-590 (IITA, Nigenia);itofl-
ehant to the main diseases and recommended for parts

0§ the state o4 Rio Grande do Norte.

L) CNC 0434: cultivan vy caupi bean ondiginated in the
selection made by CNPAF-Goiandia, with material coming
from TITA Ain 1978; nesdistant to "mosadico'" and made
avalfable Lin the state of Maranhao (Noatheast).

MATZE:

a) BR-5101: culifvar developed Ain 1978 by CPA-Humdid
Thopic (EMBRAPA, Belem) through selection in an onig-
inal population synthesized at School of Agricultunre
- USP, Piracicaba, with maize coming mainly grom
nace TUXPENO. When consulting Piracdicaba's matendial,
negerence was made to Lts coming from CIMMYT. Rec-
ommended for the Amazon hegion.

b) BR-5102: cultivan developed in 1978 by CPA-Humid
Thopic in Belem and CNPMS-National Reseanch Centenr
fon Maize and Sorghum - in Sete Lagoas, Minas Ge-
nais, both of EMBRAPA, {rom population 28 in CIMMIT's
geamplasm bank; moderatly nesdistant to Lodging
and necommended for Low-Land anreas of the  Amazon

region.

c) CENTRALMEX NORDESTE: cultivar developed in 19°97 by

EMBRAPA's Semid-Anid Rescarch Centrne {CPATSA, Petnro-
Lina, Pernambuco), §rom germplasm TUXPENO through
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the cnrossding PIRAMEX/Amenica Cenztral made at Pira-
cLeaba's School of Agricultune; Lt was not selected
to be resdstant Zo dry perniods and jodinZ cultilvation,
but 44 necommevided forn the Nontheast negdion.

d} BR 105: cultivar developed in the early eighties by
CNPMS-Sete Lagoas (EMBRAPA) from a synthetic vanriety
obtadined gfrom geamplasm oniginated in the Canibbean,
and Aelected in Thailand, by CIMMYT for nesis Ltance
to "mildio"; Tolenant to "helminthosponlose” and
"fernugem", with planting recommendations fon the
states o4 Minas Geraisd, Sao Paulo, Goias, Parnana and
Mato Grosso do Sud.

e) BR 10§: white cultivar developed in the eanly
elghities by CNPMS-Sete Lagoas (EMBRAPA), frcm a
synthetic variety obtadined from a versdLon of short-
-sLze quantitative o4 germplLasm TUXPENO of Central
Amenica, originating An CIMMYT. 1% (i3 a vardlety in-
dicated forn + ' viug with wheat f{Lour 4in the food
industry; tolenant to "helminthosporiose" and "fen-
rugem" but with sensitivity to "mildio'; necommended
fo/c the central region of Brazil, panticulany for
the states of Minas Gerais, Sao Paulo, Nonth of Pa-
rana and Mato Grosso do Sul.

§) BR 126: cultivarn developed Ain the eanly eighties by
CNPMS-Sete Lagoas [EMBRAPA), from a synthetic vanr-
iety obtained with genmplasm originating mainly 4in
the nrace TUXPENO; moderatly resistant Zo Lodging
yellow, type and indlcated fon grain production
as well as for gheen matenial. Tolenrant to
"heldminthosporiose" and "fenrugem”, but with sensd-
tivdty te "mildio" disease; recommended fox the
states o4 Minas Gerais, Sac Paulo, Goias, Panrana,
Esplrito Santo and Mato Grosso do Sul.

g) BR 300: an intenvarietal hybrid developed in 1963
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and orndiginating grom crossing two shont-s4ze
poligenic vandieties with CIMMYT's basic mdtaua!_,
obtained in CNPNS-Sete Lagoas {EMBRAPA); yellow
type, nesistant to Lodging and tolenant to
"helminthosporiose", "mcldio" and "fernrugem" dis-
seases ; necommended for the states of Minas Geradls,
Sao Paulo, Goias and Paranda.

BR 301: an L{ntervardietal hybrid developed in 1983
by CNPMS - Sete Lagoas (EMBRAPA), ondginating grom
two shornt-sLze selected vanrieties based on poligendies,
wAth basic material ghom CIMMYT. Vel Low-orange colox,
nesistant to Lodging and  tolerant Zo
"helminthosporiose”, "m{Ldio"” and "{§errugem" dis-
eases . Recommended for the states of Sao Paulo, ML~
nas Gerais and Parana.

BR 302: a "Zop-crnoss” hybrid ondginating from ernoss-
Aing a shont -sdze poligendc vandety with a high-yield
sdimple hybrid, obtained by CNPMS-Sete Lagoas (EMBRAPA)
An 1983 with CIMMYT's material. Yellow-orange color,
nesistant to  Lodgding and tolenrant Lo  the
same diseases as BR-300 and BR-301. Recommended f§ox
the states o4 Minas Geradis, Sao Paulo, Goias and
Nonth of Parana.

EMPASC 151 - CONDA: a cultivarn oniginating from Zhe
population Amariflo def Bajio x Templados, coming

grnom CIMMYT through EMBRAPA, and developed in 1983
by EMPASC - Santa Catarina's Agricultural Research
Conponation - for conditions of average so4il fer-

tility. YelLLow-onange color, with good rcsdstance
to the main pests and diseases. Recommended madinly
don the western pant of the sfate o4 Santa Catarina
(Souht).

EMPASC 152-0ESTE: a cultdivar originating from Zhe
population SUWAN DMR [Caxribbean region), Lmproved
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in Thailand and CIMMYT, and coming to Brazil, via
EMBRAPA, to CMPASC-Santa Catarina. 1t has shown re-
sistance to "miLdio" (Sctenobpanaiéonghi) and  is
recommended forn the western parnts of the state of
Santa Catardina.

£2) PIRANAQ: obtained in the Late sixties by the School
of Agriculture-PLracicaba, Sao Paulo, with onigin
in the crnossing of PIRAMEX T11 and TUXPENO BRAQUITI-
CO, from CIMMYT. Short-size plant with high nesis-
tance to Lodging and good yields,

In genenral, all new varietdies mentioned forn rice,beans
and madize are presented as having good yields as companred to
olden ones, but we were not able to have a reliable basis for an
adequate comparison in teams of actual production conditions. On
Zhe othern hand, no negistry of vardietal Lmprovement was found for
cassava, which was congirmed when visiting CNPMF - Nationafl Re-
searnch Centehn fon Cassava and Troplcal Frudts - An Cruz das  AL-
mas, Bahia. With nespect to pastures, it seems that CIAT's cok-
Labonration with CPAC - "Cernados" Reseanch Centre - in Brasilia,
has Led to the development of: a) Andropogon goyanos (cv PLanal-
tina) 4n 1979/80; b) Stylosantes gulanensis [(cv Bandedlrante) 4in

1984; c) Stylosantes machocephala (cv PLoneiho) in  1984; d)
Brachiaria brizanta lcv Marandu) 4Ln 1963.

While wheat was not included in our priorities gor
gield intenvdiews, we wene able to identify the following devel-
opments: a) ALONDRA 4546, culitivar obtained Late in the seventies
grom the crossing D 6301-Nal 60 x wq—RM/Cnoz-Chn, with CIMMYT's
materdial and having the nu.bern CM 11683, with good nesdistance to

diseases; Lt 4is necommended fon pants of Parana, Mato Grosso do
Sul, Sao Paulo and the centhal part of Brazif; b) MONCHO  BSB:
cultivar obtained Late Ain the Aeventdies nesulting from a Lineage
selected by CIMMYT; recommended 4on the central part of Brazil;
c) BR 10-FORMOSA: cultivar obtained early 4in the eighties from
neselecting Alondra Sib, 4in CPAC - "Cernados" Reseanch Centre
in Brasilia, with yields 15 penrcent highen than ALONDRA 4546; d)
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BR 11: foint work of CIMMYT, CNPT-N;tLonaﬂ ReAea@ch Cénter for
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Wheat -, Passo Fundo, and necommended for the state of Mato Gros-
s0 do Sul. |
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4. Research Impacts on Agriculitural Production

4.1. Imporntant Innovations from Non-TARC Sources

In the previous chapter we Listed, fon rice, edible
beans, maize, pastures and wheat, the varnieties developed in the
NARS with the contaibution of the TARCs. For cassava no develop-
ment was Ldentified. Howevern, we must nemembern that the TARCs do
not cover many cummodities in Brazilian agriculiture and that
some 0§ the heseanch wonk Leading to the development o4 new van-
leties 44 Andependent of thein senvices. Also, othen dintenna-
tional neseanch Ainstitutions may have contributed to the process
0f technological change Ain Brazil. In this pant of the papen we
will neview the rew vardeties of several agricultural commodities
developed independently of the TARCs, mainly from the second half
og the seventies, but with Less individual detalls than in £Lhe
previocus chapter,

RICE:

a) CNA 704: from crossing 1AC 47 and SR 2041 - 50-1
(with hesistance to blast, South Korea) necommended
for the state of Mato Grosso (upland rdice), with
moderate hesistance to blast disease.

CNA 108: developed with the objective o4 being re-
sistant £o blast, from crhossing TAC 47 and TOS 257§/
/7-4-2-3-B2 (4ntrnoduced from Nigenda). High rnesdis-
tance to blast, yield 15-20 penrcent higher than TAC-
-47, upland nice.

CNA 790954: with genetic matenial gfrom TRAT-Insti-
tute de Recherches Agronomiques Tropicales - in
1979; from crhossing DOURADO PRECOCE and IRAT 13;
shont cycle and hdighen nesistance %o Lodging

and being mostly cultivated in the states of Goids

and Maranhao.




d) CNA 791048: upland rice's cultivar selected by

CNPAF - Goiania, from crossing, 4n 1979, DOURADO
PRECOCE and TAC 5544, with the vbjective of com-
bining chanractenistics of grain quality and shonrnt-
~cycle 04 the f4inst one with high yields o4 the
second. Recommended gor states/ternitonies of Ro-
naima, Amapa {North) and Piauil (Northeast).

CNA 796019: cuftivar Ainthoduced An 1979 by CNPAF-
-Godiandia, with zthe identification 1ET 4094. it re-
sulted grom crnossing BNT/CR 115 made in India. Rec-
ommended §on the state of Piaul (Noatheast).

IAPAR 9: cultivar o4 uplind rice developed in TAPAR
- Londrnina, from chossing BATATAIS and Lineage IAC
F-3-7; necommended for the state of Parana.

EDIBLE BEANS:

a)

IPA - 1: culiivan developed by Pernambuco's Corponr-
ation of Agriculitural Research (IPA), from chossding

COSTA RICA and L3-0-50.

IPA - 2: cultivarn deveilvped by Peranambuco's Coapor-
ation o4 Agricultural Reseanch (IPA}, from chossing
COSTA RICA and L3—0-50; with nesdstance Lo "ferru-
gem" but with sensitivity to "antracnose. Recom-
mended fcn warm areas and Low rnelative humidity.

IPA-74-19: cult.ivar develcped by Pernambuco's Con-

poration of Agadlculturct Reseanch (IPA), from chross-
ing COSTA RICA and L3-0-50; nesistant to "fernugem"
but with sensitivity to othen diseases.Recommended
forn warm anreas and Low relative humidity.

GUATETAN 6662: cultivar o4 blach beans, introduced
by the joint program DNPEA-TPAGRO (Rio Grande do
Sul), oniginally selected by I1I1AC - Interamerdican

Institute of Agrarian Sciences - o4 Costa Rica.Rec-

ommended fon bean areas of the state of Rio Grande
do Sul.




e) TURRTALBA 4: cultivar o4 black beans, pune Line
selected grom and indigenous population in Guatema-
2a by 11AC; intrnoduced in Brazilf by IPAGRO - Rio
Grande do Sul in 1969.

MATZE:

a) SAVE 347: cultivan 0§ double hybrid developed by
TPAGRO - Rio Grande do Sul. Yetlow colorn, indicated
fon feed as well as fon gLour. Recommended fon the
state 0§ Rio Grande do Suf.

SAVE 345: cuftivar of doubte hybrid developed by
IPAGRO - Ri0o Grande od Sul. YelLlow colorn,.indicated
for feed as well as for fLoun; shont-cycle and rec-
ommended fon the state of Rio Grarvide do Sul.

EMGOPA 501: cultivar obtained by EMGOPA - Godias'
Conporation-of Agricultural Reseanch, grom popu-
Lation COMPOSTO DENTADO, synthesized in the Genetic's
Department, School of Agricultunre, Piracicaba, Sac
Paulo; nesistant to "miLdio" and "helminthosporniose".

SINTETICO: cultivar obteined by PESAGRO - Rio de Ja-
neiro's Conporation of Aghlcultural Resdeanch, from
the oniginal matenial SINTETICO IPEACS 111. IPEACS
was, before EMBRAPA, the neseanch centen fon the
Centen-South region. Recommended for the northean
part of Rio de Janeiro's state.

BR 125: cultivarn developed in CNPMS - Sexte Lagoas,
§rom a synthetic variety obtained grom germplasm
ondiginating in breeding proghrams of Brazil, ColLom-
bia and Mexdico. Low nresdistance to Lodging,
tolenant to "helminthosponriose" and "ferrugem”, and
with sensitivity to "milLdio".

BR 126: cultivar developed in CNPMS - Sete Lagoas,
grom a synthetic vardiety obtained from  geamplasm
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ondiginating in the nace TUXPENO. Moderatly nresistant
to Lodging , tolenrant to "fennrugem" and "helmin-
thosponivse" and with Aenéiiivity to "mildio". Rec-
ommended forn states o4 Minas Geradls, Sao Paulo,
Goias, Parana, Espinito Santo and Mato Grosso  do
Sul.

BR 427: cultivar of sweet coan developed by CNPMS -
Sete Lagoas, from a synthetdic variety obtained 4in
germplasm grom Haway. Tolerant Lo "fernugem” and
"helminthosporiose", but with  sensitivity to
"mi{Ldio". Recommended for the states o4 Sao Paulo,
Minas Genradis, Rio de Janeirno, Mato Grosso do Sul,
and south of Goias.

POTATOES:

a)

b)

c)

d)

BR - 1: cultivanrn hesulting from crossing BNTIE (The

Nethentands) and BARONESA, and developed by UEPAE -
Cascata, Rio Grande do Sul. Resdistant Lo "esvenrdea-
mento" and recommended fon the states of Rio Grande
do Sul and Santa Catanrina.

CHIQUITA: cultivanrn developed by EPAMIG - Minas Ge-
nais' Conporation of Agrhiculitural Reseanch - and
EMBRAPA, {rom "clone" 0010 nesulting grom crossing
DELTA and PAMIR 94w 1971); ydield was 29 percent
highen than those cf Lmported cultivar..xkecommended
fon the Centern-South negion of Braz.il.

MANTTIQUEIRA: cultivarn developed by EPAMIG - Mdinas
Genais - and EMBRAPA, {rom '"clone'" 0113 resuliting
from crossdng COSTNA and HYDRA (4in 1971); yield was
34 penrcent highen than those of imported cultLlvans.
Recommended for the Centen-South region of Brazil.

MINEIRA: cultivan developed by EPAMIG - Minas Ge-
hais - and EMBRAPA, from "clone" 0196 nesulting
grom crossing COSIMA and TONDRA (4in 1971). Yield was



-99 -

26 percent highen than impoated cultivans and rec-
ommended fon the Centen-South region of Brazil.

(WHEAT :

a)

b)

c)

e

BR - 1: cultivarn devedloped by the joint  program
CNPT - Passo Fundo (EMBRAPA) - and Federnal Univern-
sity of Pelotas (Rio Grande do Sul), dernived from
crnossing TAS 20 and TAS 50, 4in the Late seventies;
resdstant to the majonity of "fernrugem”'s races and
to "crestamento". Shont-cycle and recommended fon
the westenn parts of Parana's state.

BR 2: cultdivar developed by the foint progham CNPT-
Passo Fundo (EMBRAPA} - and the Federal Univensdity
of Pelotas (Rio Grande do Sul), derived from crossing
TAS-50/4/1AS-46/3/VILELA SOL 4/EGYPT NA 101/TIMSTEIN,
in the Late seventies. Shont-cycle, tall srize, hrec-
ommended for the westean part of Parana's state.

BR 3: cufiivarn developed in zthe Late seventiecs by
DNPEA-PelLotas [(before EMBRAPA), CNPT - Passo Fundo
(EMBRAPA) - and the Federal Universdity o4 Pelotas
(Rio Grande do Sul), grom crossing I1AS 50/4/TAS 46/
/3/VILELA SOL 4/EGYPT 101/TIMSTEIN; average cycle,
tall size, hecommended forn the state of Rio Grande
do Sut.

BR 4: cultivarn developed in the Late seventies by
CNPT - Passo Fundo (EMBRAPA) - and zthe  Fedenal

University of Pelotas (Rio Grande do Sul), grom

chossding TAS 20*3/SINVALOCHO GAMA. Average cycle,
tall size, necommended fon the state of Rio Grande
do Sul.

ACEGUA: cultivar developed Ln the Latce seventies by
1PAGRO - Rio Grande do Sul, 4rom chrossing TAS 50
and B §&; average cycle, tall size, recommended fon
the anreas o4 Bage and Henval in R{o Grande do Sul.
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BR 5: cultivar developed Lin the Late seventies by
ONPT - Passo Furdo (EMBRAPA), f§rom crossing IAS 59/
JTAS 52/GASTA; shont cycle, tall size and  necom-
mended fon the wheat nreglons of Zhe state of RLo
Grande do Sul.

BR 6: cultivar developed by DNPEA - Pelotas (befonre
EMBRAPA), CNPT - Passo Fundo (EMBRAPA) and the Fed-
enal Undvernsity of Pelotas (RLo Grande do Sul) 4n

the Late seventies, from crossding TAS-20-TASSUL/
/TOROPI. Long cycle, tall size and recommended fon
all wheat negions o4 Rio Grande do Sul.

TIFTON: cultivar developed by TPAGRO - Rio Grande
do Suf, by selection from the same Lineage existent
in Geongia, United States; highly  nresdistant  zo
"oldio", average cycle, short sdize and recommended
don all wheat negions o4 Rio Grande do Sul and scuth-
exn Parana.

BR 7: cuftivan developed 4in the early eighties by
CNPT - Passo Fundo (EMBRAPA) {from crossing TAS 20-
-TASSUL and TOROPI; average cycle, tall size, hre-
sdlstant £o all naces of "gennugem" (Puccdina ghaminis
trnitied) and necommended fon pants of Parana's state.

TAPAR 3-ARACATU: cultivarn developed in the earnty
edlghties by TAPAR - Londrdina, unknown crossding,shornt

to avenage cycle, avehage to tall size,recommended
dorn the nregion of Dourados, Mato Grosso do Sul.

BR §: cultivarn developed 4in the earnly edighities by
DNPEA - Pelotas (before EMBRAPA) and CNPT - Passc
Fundo (EMBRAPA), farom crossing IAS 20/TOROPI/PF
70100; shont-cycle, tall sdize, nesdistant o "fernru-
gem” and recommended for Rio Grande do Sul, Minas

Genais, Goias and the Fedenal District.

BR 9 - CERRADOS: cultivan developed in the eanly
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edghties by CPAC - Brasifia (EMBRAPA, cenrados) and
nesulting from cnossing BH 1146 and IRN 595-71.Rec-
ommended for upland cultivation in the central re-
gion o4 Brazil.

CANDETAS: introduced in Brazif by OCEPAR - Organdz-
ation of Parana's Cooperatives - as Lineage E 75166
0f Dekalb Seed Co. (Argentina), nesuliting - from
crnossing CARDENOL x SONORA 64-KLEIN RENDIDOR, and
evaluated by the national reseanrch system of EMBRAPA
shont-cycle, Low size and recommended forn Minas Ge-
rails, Goias, Mato Grosso and the Federal Distnict.

MINUANO 87: cultivar ordiginating Lin the  chrossing

571 x S 473, A3A2 made <{n FECOTRIGO's experimental

centrne. FECOTRIGO L4 Fedenation of wheat Coopen-

atives 4n Rio Grande do Suf. Recommended for s04LLs
wLth more than 5 perncent o4 aluminum saturation 4An
the states 0§ Rio Grande do Sul and Parana.

RS 1 - FENIX: cultivar developed by 1PAGRO - Rio
Grande do Sul - in the eanly eighties, from  the
crossing PF 70100/F 115157-69, short cycle and rec-
ommended for all the state of Riv Grande do Sul.

RS 2 - SANTA MARIA: cultivax developed by IPAGRO -
Rio Grande do Sul - 4n the early eighities from the
crnossing S45/KAVKAZ, shont-cycle and recommended
gon all Rio Grande do Sul.

RS 3 - PALMEIRA: cultivan developed by IPAGRO - Rio
Grande do Sul - Ln the early edghties, from  the
cnossing S45/KAVKAZ (made £n 1972), short-cycle and
necommended forn all Rio Grande do Sul.

RS 4 - UBIRATARAS: cultivar developed by TPAGRO -
Rio Grande do Sul - 4rom the chossing MARINGA/S 76.
Recommended fon all Rio Grande do Sul, except re-

gions o4 Bage and Sao Gabndiel.




COTTON:

a) BR 1: cultivar developed Late 4in the seventdies by
the CNP - Campina Grande, Parailba (EMBRAPA), ne-
sulting from the crossing ALLEN 333/57 x ALBURN 56;

- nesdstant to "muncha" of Venticillium, short-cycle,
necommended for parts o4 Pernambuco, Alagoas, Sen-
gipe, Minas Gernais and Goias.

TAPAR 4-PARANA 1: cultivar developed by TAPAR-Lon-
drnina in the Late seventies, with selection in Afri-
can variety REBA B-50 (beginning Lin 1973). Shornt-

s4ze, good nesistance to drny periods, tolerant o
"bacteniose" and "namulose" and recommended donr
parts of Parana and southenn Ceara (Nontheast).

CNPA 2 H: cultivar developed by CNPA - Campina Graw
de, Paraiba (EMBRAPA) in the early edighties, hesudt-
ing from individual selection in the African van-
Lety REBA B-50. Tolerant to "bacterniose" and recom-
mended for states of Ceara and Bahdia (Norntheast).

CNPA 2 M: cultivan developed by CNPA - Campina Ghran-
de, Paraiba (EMBRAPA) in the carly edghties; Lt 44
a compound with genotypes of VELUDO C 71, C 74 and
PB 117-20-8, with sensitivity to "bacteniose”" and
"fusaniose” and necommended for the states o4 Piaud,
Ceara, Rio Grande do Noate, Paralba and Peanambuco.

SOYBEANS :

a) BR - 4: cultivar developed in Zhe Late seventies by
CNPS-Londnina (EMBRAPA) and CNPT - Passo Fundo
(EMBRAPA), nesulting from cnossing HILL and HOOD.
Yields were 10 pencent highen than BRAGG's and 15
percent higher than DAVIS's [(see Table 1). Recom-
mended for all areas o4 Rio Grande do Sul.

DOKKO: cultivar developed jointlLy by TAC - CampdLnas.




d)

e)

§)

c) IVAT: cultivan developed in the fLate seventies by
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TAPAR - Londrina and CNPS - Londrina (EMBRA?A),
from population RB 72-1, in the Late seventies.
Viebds wene 5-15 pencent highen than that of UFV-1
and 19 percent higher than that of TAC-2 [see Table
1. Recommended for the states of Minas Genais,Go-
Las, Mato Grosso and the Fedenral District, - the
central parnt of Brazil.

IPAGRO - Rio Grande do Sul - from the crossding
MAJOS x HOOD (in 1967). Yields wene 9 penrncent highen
than those o4 BOSSTER and HARDEE and 3 percent
highen than that o4 BRAGG. Resdistant to diseases and
necommended for Rio Grande do Sul.

BR 05: cultivar developed in the early eighties by
CNPS - Londnina (EMBRAPA) and made available by
UEPAE - Dounados, Mato Grosso do Sul, resulting grom
crossing HILL and HOOD (4in 1946). 1% has the same
yield as BRAGG and DAVIS but 4is supenion in ZLenrms
o4 pLant helght and insention of the finst pods.
Recommended for s0ils o4 high fertiliily 4n the
southenn part of Mato Grosso do Sul.

EMGOPA 3071: cultivar developed in the earnly edlgh-
ties by EMGOPA - Goias' Agriculitural Reseanrch Conr-
poration -, from the crossing IAC 4 and JUPTER (dn
1973/74). Recommended for the southern part o4

Goias, between 16% - 199 patitude, 4in 404ils g§rom
Low to avernage fentility (parntially on totally 4Lm-
proved "cernrados').

DOURADOS: cultivar developed Ln the early edighties
by UEPAE - Dounrados, Mato Grosso do Sul (EMBRAPA],
nesulting grom selection in culitivarn ANDREWS (4in
1973), selection made by OCEPAR - Ongandization of
Parana's Cooperatives. Yields were 9 percent highenr
than SANTA ROSA's and 5 percent highen than VICOJAS,




Recommended for the southern part of Mato Grosso do
Sufl.

NUMBATRA: cufltivar developed in the early edlghities
as a nesult of the work of several institutions:IAC
- Campinas, TAPAR - Londrina, CNPS -~ Llondrdina
(EMBRAPA), CPAC - Brasifia, cenrados (EMBRAPA) ,
EMGOPA - Goias' Agrnicultural Reseanch Corpornation-,
EPAMIG - Minas Genrais' Agriculturnal Research -Cor-
poration - and UNESP - Sao Paulo's State University
- in ILha Soltedira., Yields wenrne 6 pencent highen
than UFV-1 and 19 percent highern than TAC-2 [see
Table 1). Recommended for Goias, Mato Grosso, Minas
Gerails and the Federnal Distnict, all in central
Brazil.,

TROPICAL: cultivar developed in the early edighties
with the contribution of several Linstitutions: TAC-
Campinas, TAPAR - londrina, EMBRAPA (UEPAE - Tenre-
zina, Piaul; UEPAT - Pornto VelLho, Rondonia; CPAC-
Brasilia, cernados; CNPS - Londrdina), EMAPA - Mara-
nhao's Agricultunral Research Conporation-, EMGOPA -
Golas' Agnicultunral Researnch Corporation-,and EPABA
- Bahdia's Agriculturnal Reseanrch Corporation. 1t is
a progeny selected from the crossing HAMPTON and
E 70-51 (4in 1969/70), and 4t was the §Linst soybean
vardiety available for planting Lin Latitudes below
159 which includes the Amazon and the Norntheast.
Recommended for Maranhao, PLaul, Rio Grande do Nor-
te, Amazonas, north of Goias, noith of Bahia  and
tennitony of Rondinia.

4] BR é: culzivar made available in 1981 by CNPS -Lon-
dnina (EMBRAPA), sefected as a progeny F from  the
crnossing BRAGG (3) and SANTA ROSA. Resdlstant 2o sev-
enal diseases and recommended for the state of Pa-

rana.
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TTIARAJU: cultivar developed 4in the early  edghties
by 1PAGRO - Rio Grande do Sul, from the cnoééing'A
INDUSTRIAL x ASOMUSUME. 1t was tested by UEPAE-
DOURADOS, Mato Grosso do Suf (EMBRAPA) and At A4
necommended fon the negion of Dounados 4in Mato Gros-
s0 do Sul. ‘

BR § - PELOTAS: cultdivar made avcilable 4in 1983 by
UEPAE - Pefotas, Rio Grande od Suf (EMBRAPA), re-
sulting grom a selection made in 1975 An generation
Fg o4 crossing BIENVILLE x HAMPTON. Resdistant %o

several diseases and nrecommended 4or the wheat nre-

gions of Cruz AlLta, Colonial de Santa Rosa and La-
goa dos Patos Ln R{o Grande do Sul.

BR 9 - SAVANA: cultivar developed 4in the eanly
eighties by CPAC - Brasilia, cernados (EMBRAPA) -,
wLth contributions from several Ansiitutions: CNPS-
Londrina (EMBRAPA), TAC - Campinas, EPAMIG - Minas
Genais, EMGOPA - Goias and EMPAER - Mato Grosso do
Sul's Agricultunal Reseanch Conporation. 1t nesulied

from an Andividual selection Lin the population
("bulk") LoB 74-2 4in Fye The crossings involved
DAVIS x SANTA ROSA and Lineages TAC 73-48&1, TAC 73-
-1075 and F67-5221. Recommended for the "cennrados'
negdlon o Brazdl, mostly Located Lin the central
part of Zthe counitnry.

BR 10 - TERESINA: cultivarn made available in 1983
by CNPS - Londrina (EMBRAPA); Lt 44 a progeny F,
from the crossding UdFV 1 x TAC 73-2736-10. 1% L4
necommended for regions North and Northeast 04
Brazil with Latitudes bellow 15%. 1t has a cycle 10
days Longen than TROPICAL which allows a betten
distrnibution of planting and harvesting.

BR 11 - CARAJAS: culitivar made availablo in 1983 b




-106-

the crossing UFV x TAC 73-2736-10, being nesdistant
to some diseases. 1L L4 rhecommended for planting Lin
rnegions Nonth and Norntheast, below 15 fatitude.

o) CEP 10: cultivar made available in the eanly
eighties by FECOTRIGO - Federation of Wheat Coopen-
atives in Ric Grande do Sul -, nresulting gfrom the
chossing TAS 2 x D 70-3185 (4in 1974). Yields wene
7 percent hdighen than those o4 BOSSIER, BR 3 and
1VAT.

4.2. Producition Effects

Brazil has, whithout doubt, substantially Limproved Lis
agricultunal research system sdince Lhe finst half o4 the seventies.
Finst, EMBRAPA's overall budgeft has consdiderably Lincrneased. Sec-
ond, the quality of Brazilian hesearchers has been sdigndificantly
upgraded. Thirnd, at the end o4 the seventies a more balanced pat-
tenn of research Lnvestment emenged between domestic and exported
chops . Founth, the contrnibution of the TARCA has been relevant and
the L8t 0§ new varieties resulting from such a collaboration, as
given 4An chapten 3, L4 an impressdve one. Fifthly, also imphessive
{5 the Rist of new crop varletdes developed in the NARS - Brazil,
without the dinect coltaboration of the TARCs.

Therne sX{LL nemain some relevant questions. The f§inst
one L5 whethern on not Brazil A4 4Anvesting the proper — in economic
tenms — amount in agrdlcultunal reseanrch Ln the aggregate and in
impontant segments. The second one 4s whether or not the unbal-
anced pattean of technological innovations — domestic vh.exported
chops — 48 actually being cornected. We already noted  that 4n
terms of effort (Linvesitment) a change towards a more balanced pat-
tenn could be detected during 1978/80. Was that translated 4into
actual results, that {5, increasing the rate of <zLechnolfogical

change for domestic crnops relative to exported ones, Ancluding the




in the remadindern of this section we will make some attempts %o
discuss the production effects of technological change. The ginst
question will not be dealt with gunthen here.

In neviewding the new varndieties developed in the NARS,
with and without the collLaboration of the TARCs, the finst Aim-
" pression is that the bafance A4 Annovation among chops 4Ls good.
While we centainly cannot go very deep in analysing this problem
using as the only evidence the List of new varieties, when con-
sddening the nespective numbens and geoghaphical distribution of
new varileties, fon each crop Lt Looks Like rice, edible beans and
maize {among the demestic crops)and soybeans and cotton | among
the exponted ones), as well as wheat, had a good perngormance. 04
course, we must recall that several exported chops, such as cof-
fee, ohranges, sugarcane, peanuts and tobacco, were not included
in ourn survey sdnce they are not parnt of EMBRAPA's hesearch
system. On the othen hand, cassava, among the domestic crops,was
the negative part of the review, since not a single new vardiety
was identified as being developed in the hrecent past. As for
soybeans a proper evaluation of the impact of all the varieties
previously Listed would nequine much more time and effort <Lhan
we were able fo give to the present hresearch.

To make some proghess in answeadng the basic question
as to whethen on not Brazil now has a more balanced pattern of
varietal (yield improving) innovations among crhops, we will use
a different methodology. Consdstent with ourn analysis Lin Table 2,
we will Look at the annual nates of ydeld growih fon several crops,
domestdic and exported, 4in the sztates of Brazil's Centen-South nre-
gion for the perniod 1977/83. Following that, we will examine Zthe
annual rates of acreage growth fon the same chops and states, for
the period 1977/84.

I1£ 48 not necessany torepeat the economdic nreadonding sup-
porting such a procedure, since that was a good part of chapter 1.

The main point was that a pattenn of innovations favonring exported



Zthrough substitution in production, could bring acheage declines

for domestic crops. In Table 9 we present the annual rates o4
yield growzh and in Table 10 the annual rates of acreage growth

both for domestic and exported crops 4in Brazil' Centen-South nre-
gion. We must make L% clean that ourn test is only a girnst attempt
to tackle the problem and that perhaps only a rough pattean 4in
both tables could be éxpected.

Finst, Let us compare Table 9 with Table 1, in terms
04 number of events — defined as individual crop yield growth
above 7 pencent per year — duning 1960/69, 1967/76 (both An Table
1) and 1977/83 (in Table 9) and in the same group o4 states.Since
thene ane 8 events duning 1960/69, 16 during 1967/76 and 24 during
1977/83, it Looks Like yleld-imprhoving technological change has
been increasing. This agrees with the obsenved increase in 4in-
vestment for agriculitural nesearch since the establishment of
EMBRAPA in 1974.

Looking at the distnibution of these events among do-
mestic, exponted crhops and wheat, forn the same crops and states
in both Tables, in the thnree periods, we note that boih groups of
crhops expenienced expansion in the number of events at about the
same nate between the finst and thind perndiods. Howevern, the ex-
pansion was Largern {for exported crops when only the second  and
thind peniods anre compared. In addition, 4in Table 9 four cases of
negative yield growth gon domesidic crops can be noted, two for
beans (Parana and Mato Grosso), one for cassava (Minas Gerais)and
one fon potatoes (Rio Grande do Sul), while there are none fon ex-
ported crops.

ALso, an Ampontant change Lin the mix of technologdcal
innovations for domesitic crops occurred durnding 1977/83 as com-
pared to 1967/76 (Table 1): in this earliern period, 0§ ediqght
events, one was for rdice, three were for potfatoes and foun for
maize. Durning 1977/83, 4in nine events, ftwo wenre for nice, only
one gon pdtatoeé and 84x for maize. In addition, in two states




TABLE 9

ANNUAL GROWTH RATES IN YIELDS, SELECTED CROPS AND
STATES, BRAZIL, 1977/83(a) (3)

CROPS MT GO

1. DOMESTICS:
Rice
Beans
Maize
Cassava

Potatoes

. EXPORTED:
Cotton
Peanuts
Cogfpee
Soybeans
Oranges
Sugancane

Tobbaco

3. WHEAT: 3.427

Sounrce: Basic data, FIBGE.

(a) Three-yearn moving average. The Letters forn the states mean: SP,
Sao Pawlo; PR,Parana; RGS, Ric Grande do Sul; MT, Mato Gnrosso
do Sul and Mato Grosso (togethen); GO, Goias; MG, Minas Gerais.
Signigicance test at 5 percent Level, the same as 4in Table Z.
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TABLE 10

ANNUAL GROWTH RATES IN CULTIVATED ACREAGE,
SELECTED CROPS AND STATES, BRAZIL, 1977/84 (%l(a)

CROPS SP PR RGS MT GO MG

1. DOMESTICS:

Rice zZeno ~-14.25 3.70 -§.02 zeno zeno
Beans 4.71 zZero zZenro zeno zenrno zeno
Maize 2.97 2.63 1.61 §.41 zeno -2.20
Cassava zeno zeno -9.75 -6.71 zeno -4.44
Potatoes - - 4.75 -5.32 - - zeno

2. EXPORTED:

Cotton zZeho 4.13 - -4.,70 zZeno zeho
Peanuts zeho -16.14 - -33.62 - -
Coffee zeno - §.31 - - - 6.64
Soybeans zZeno zZeno zeno 19.16 28.72 17.51
Oranges 7.81 - -3.13 - - 5.11
Suganrcane 11.24 16.29 zZenro 29.60 19.11 5.25
Tobbacco - - zZehro - - -11.89
3. WHEAT: - - 7.59 -11.81 19.19 - -
Sowrce: Basic data, FIBGE. -

(a) The Letters fon the states mean: SP, Sao Paulo; PR, Parana; RGS,
Rio Grande do Sul; MT, Mato Grosso and Mato Grosso do Sul (toge-

ﬁ?eﬁif GO, Goias; MG, Minas Gerais.Significance test at 5 percent
evel.




Mato Grosso), in spite of being below the 2 pencent dividing
rate. The mix of technological change in 1977/83 — mohre concen-
thated on maize and rnice — should bring more benefits  to pro-
ducens and consdumenrns, especially since potatoes has only a minon
impontance for edther group.

Anothen point giving ghreaten confidence to these ne-
sults, 44 the spread of positive nrates of ydleld growth oven the
Centen-South nregion of Brazil. Madlze is the best example, with
very Ampressive rates forn all s4ix states consddered. Durning 1967/
[76 (Table 1) maize had rates above 2 percent in four states.In-
cluding rates which wene positive but below 2 percent, ndice
showed increases in four states of Brazil's Centen-South regdion
duning 1977/83 (Table 9'. Fon exported crops, cotton had foun
events out of a possible five duning 1977/83, soybeans had gour
out of s4x, oranges two out o4 three, and sugarcane, three out of
fLve. Finally, in Zerms of aggregate national yield .ncreases we
can also note considenable proghess during 1977/83 (Table 9) as
compared Lo 1967/76 (Table 1). Only potatoes and soybeans did
not show Amprovement in yilelds.

Our test indicates that Brazil had monre technical
change dunding 1977/83 than in previous pendods. Howeven, the
questions st4LLL nemadins of an balanced distrnibution between crops
— 0§ such technical change. Finst, in the aggregate, exported
ones st4LL had a highen nate than domestic ones, mainly because
rnates fon edible beans and cassava wenre negative. However,in the
southean hegdon, domestic chops gained nelatively oven exported
crnops, 4An teams of ydLeld growth, especdally madize and nice, as
compared to soybeans and cotton. Fon this negdlon, at Least, the
bias favoring exponrtables in the crop mix durding 1967/76 was not
nepeated durding 1977/83. The opposdite result occunned in Brazil's
central negion, whenre exported crops gained rnelatively oven do-

meAtic ones, An spite of the fact that ydeld growth rates in

those states, for madze and nice 4in parnticular, were posditive.As

a rnesult, Brazil's central negion may now be nepeating the pat-
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anced pattenn 0§ technical change, which could Lead to unbalanced
agricultunal growth as between domestic and exported cropas.

In Table 10, giving the annual rates of acreage growth
during 1977/83 forn the same crops and states, the follLowing can
be noted. Finst, in the Southean region soybean acneage'did not
ghow; we necall zthat the extraordinary expansion of this crop
beginning in mid-sixties was a majon nreason for changes Ln crop
mix againsit domestic products. ALso, we note a consistent  area
growth of madize in the three Southenn states and that of ALrri-
gated nice 4in Rio Grande do Sul. Hene the case is not that o4
nice-soybeans competition, but should be intesapreted ast a favonr-
able impact of the development of new rice varndieties as earlien
neviewed (mainly BR-TRGA 409 and 410). CoZXton acheage Lincheased
only in Parana.

In second place, when tuaning ocur attention Lo zthe
three central states, an opposite pattern of agricultunral growth
was observed durning 1977/83. Soybean acreage grew substantially
in these three states — more than two miflion hectares between
1977 and 1984 — while rice area declined in Mato Grosso and stag-
nated in Godias and Minas Gerais. For maize, thene was high ahrea
growth in Mato Grosso, stagnation in Godas and decline in Minas
Gerais. Fon beans, there was stagnation and fon cassava,declines
in two states and stagnation in one. For madize and ndice,at Least,
we had indications of Lechnical innovations in the central  nre-
gion, as well as posditive rates of yield grewth durnding 1977/83.
Oun explanation is that soybean Linnovation L5 dominating that 4in
nice and, to a Lessen extent 4in madlze, s4ince all three are sub-
stitute cnops in production. Thus, Lt seems that the development
0f soybean vardeties for the central negion of Brazif,includding
its "cennados" anea and that with Latitudes below 15°S,.is having
a sthong Limpact on the composdliion of agrlcultunal growth Lin zthat
part of the country. Finally, the sthong growth of the sugarcane
acreage, 4Ln practically all states Ain the Centen-South hegdion,

should be interpreted more as a result of the aleohol  progham
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5. Conclusions

With the Ainformation provided in this study, 4Lt can
be concluded that today the TARCs are collaborating with a much
betten neseanch system in Brazil than previouslfy. The countnry,
however, Rost quite some time before deciding to invest in agni-
cultunal nesearch. The major policy change occurnred in the §inst
hald§ of the seventies with the creation of EMBRAPA. By all nrea-
donable cnitenia of pernformance, the achievements of EMBRAPA and
more bro..dly the NARS, can be considered as close o extraondinany.
A few reasons will fustify such an evaluation.

Finst, Brazdl could not be consdidered as having, up
to the §inst half of the seventies, a national research system
with the mindimal conditions of size and quality %o senve ALts
difgerent negions, crops and producerns. In fact, up Lo that time,
a favorable word could be said only about Sao Paulo's agricul-
turnal neseanrch system, which developed several ydield-improvding
varieties. TAC - Campinas' Agronomic Institute -, the  best
example, made important Linnovations in coffee, cotton, oranges,
suganrcane, soybeans, maize and potatoes.

A consequence o4 that situation, in which reseanrch was
very poorn at the federal Level, was an underinvesiment in agri-
cultunal research, which was particularly senious when analyzed
on a chop by crop basis. The underinvestment was greatest for
centain cnitical food commodities. In consequence, the country
expendenced the developemnt of a segmented agriculiurnal system
with one sectorn open to extennal transactions and competitive An
the intinnational market, and anothen without regularn competd-
tiveness in that market because of unfavorable domesitic cos
conditions.

In tenms of production peiformance, things became much
more complicated aften the mid-sixties, with technological ALnno-
vations fonr soybeans, high international prices and a betlern ex-

nanagoe q1o no/t A _dwn 4 s % A m 2 ¥ 4 0 %
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gavon o4 exponted commodities and "pern capita" production of do-
mestic foods declined significantly. EMBRAPA and the NARS wexe
crneated and the collaboration with the TARCs was intensified 4in
the middle of this process. In addition, in 1973/74, Brazil,like
many othen countries, was facing the extremely adversre effects of
the f4irnst ol "shock", in its external accounts. .In Light o4
these three developments, Lt Ais possible to undernstand the social
"demands" as well as EMBRAPA's nesponsibilities in the mid-seven-
ties.

ALso, from that sdtuation and the difflculities nelated
to human and financial resounces, Lt is possible to undernstand
EMBRAPA's preoccupation in defining research priorities,including
crhops to be emphasized in the nreseanch program. That will Zake
us to the second reason gor our extremelly good evaluation 04
EMBRAPA, the nresources Linvested in the nesearch program. Overnall
EMBRAPA's budget grew by a mulitiple of Lten in dollLarn teams fgrom
1974 tu 1982 and total reseanch expendituhre as a proportion of .
the value of agricultural product almost doubled between 1974 '
and average 1978/80. The peniod's negative podlnt, however, was
the detenioration observed Ln 1AC - Campinas, formerly our prin-
cipal neseanch Ainstitution, a high quality one even by Anternational
standands.

In addition to its gheater budgets EMBRAPA was able
to make substantial Ainvestments in human resourcesd. From an
indtial sdituation whene the minonity of hesearcherns was really
qualified, ten yeans Laten EMBRAPA had succeeded 4An a major qual-
Lty change Lin Lts neseanrch staff, with a Large majority at the
masten's on docton's Level of thaining. In this period, also Lm-
portant forn the quality of Brazilian researcherns, was the train-
ing offened by the TARCs. However, with the quality Limprovement
expendienced by the reseanch staff, <t Looks Like presently the
type o0f thaining provdded by zthe TARCs will have to change.

The thind neason to jusiify our good evaluation of
EMBRAPA-NARS (s nelated ~o fthe problem 0§ a previous unbafanced
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pattenn of technological innovation. The evidence we were able
to gathen indicated that a change had already occurned by the
end o4 the seventies towards a more balanced patteﬁn of re-
searnch Lnvestment befween domestic and exporited crops. Centadin-
LLy, that was an indication of effort and not practical nesults.
Howeven, At Ls Amportant Lo obsenve that in this effont the
TARCs had much to give, since CIMMYT, TRRI and CIAT, were con-
cenned with exactly those domestic crhops forn which Brazil had a
problem, maize, nice, edible beans and cassava, and 1ITA and
ICRISAT wene nelevant to Brazil's aghro-climatic condditions.

Evaluating research results obtained sdince the -cre-
ation of EMBRAPA-NARS, (% was noted that the contribution of zthe
TARCs has been nefevant, mainly Ain the provision of genetdc ma-
tendals to Brazdil. The List o4 new varietdies nresulting from such
a collaboration, given in chapten 3, 4is Ampressive, mainly 4in
the cases of maize, nice, ediblfe beans and wheat. ALso impressive
445 the List of new crop vardeties developed by EMBRAPA-NARS with-
out the direct collaboration of the TARCs. By the cadlteria  we
developed in this study to measure the amount of technological
change occurnnding oven time, we concluded that an Ainchrease  did
take place from 1960/69, 1967/76 and 1977/83. This L4 4in agree-
ment with the overall ncrease in Lnvesiment for agriculturnal re-
seanch aften the implementation of EMBRAPA in 1974. When considen-
ing domestic and expornted crnops, Lt was noted that the amount o4
technological change increased s.imilarly fon both groups from
the §inst to the thind perdiod, although the Lincrease was Lahrgen
forn exported chops when companring the second and third periods.
Within domestic crops, the mix of technological change 4is now
more concentrated in maize-ndlce as againsdt malze-potatoes, with
the present mix being more important for producens and consumers.

When considering the question of technological change
in negdonal terms, we noted that domestic crops made relatdve
gains overn exported crops Lin the Southenn region, with yield
grhowth as indicaton, dunding 1977/83, especially maize and rice,

as compared to soybeans and cotton. Howeven, the opposite hap-
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pened in Brazil's central negion, whene exported crops made nre-

Lative gaihé overn domestic ones. In this negdon now, as £t was

in the Southenn nregion duning part of the sixties and the seven-
ties, soybeans Ls in the 5&&51 place, with several new varieties
dorn the area of "cenrnados" as well as those forn Low Latitudes.

With all that in mind, it seems Limportant to me that
the collaboration EMBRAPA-NARS-TARCA should be maintained on
even Lncreased. The TARCs work with the "right" crops with nre-
spect to Brazil's needs. In terms of priornities, we would say
that an increased collaboration would be necessary for cassava,
edible beans and upland nice. Such a collaboration, howeven,
should take into account that presently the quality of Brazilian
reseanchens L4 much highen than Lt was ten yeahs ago. As a re-
sult, the basis for a continuing successful collaboration,be it

in trhaining, genetic matenials, research approaches or methodol-

ogies, etce., does exdst Zoday in Brazdl and, probably, Ln betftfen
tenms than in mid-seventies. The favorable effects to be s2iLl
obtained in the future, related fo gains in Lincome, welfare and

nutnition, justify the continuation of the Linterchange Brazil -
TARCs.
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