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Brazil

Eniseu R, A. ALves, A. R. TExera Fieao, H. TowLing

INTRGDUCTION

The Brazilian economy has bewn expanding at a reasonably high rate for
a fairly long period (Takle 1), It had oae of the higher rates of growth in hc
world in the period 1950-74, during which the gross domestic product cxpands

at an average rate of 7.1 percent.®

TABLE 1. Avezace of Frve YEAr RATFs of CHANGE (%)
(Gross Domestic Product) .

Sector 185054 1955-59 1960-64 1955-69 197G-74*%
Agriculture 3.9 4.4 . 4.1 4.1 . 6.0
Industry 8.2 10.3 6.7 7.2 12.0

ToTaL 5.8 6.3 . 5:9 6.2 10.4

rFor 1970-74, the data are preliminary estimates.
Source: IBRIE, Funlacio Getddio Vargas.

The ccoromy lost its impetus for growth in the carly 1960°s, and in 1963 the
growth in gross demestic product per capita was actually negative* In that
year Brazil expericnced the biphest rate of inflation in its history (an annual
rate of 92 perceny).

The post-1964 government chose a gradualistic approach to controlling

A anmber of interpretations of this stagaation have been made. Ter a recent summazzy,
see Bicr and Manesehn®

M Generat b..\, zround ea the Brazilian ¢eonomy can be oltained in Baci® and Sehuh
A C(\lh,t.tmn of essays which contain a more penctrating analysis of spesiie sipects of m
Brazilian economy may be found in Ellis?t and Langom 1=




A4 FOOD EHOUCHE R STARVATION FOR MILLIONS

infiation in order to avoid o serions depression, However, the 1564-66 perind,
which was cliaracterized by rather severe “containment” policies, was still
difficult, particularly for the industtial sector. The economy did, however,
_expericice a slight growth in this pericd, largely duc to the high rates of growth
ubtaired by agriculturs, This sector benefited to some extent from the ceongmic
policics designed to reduce interventions in the market, The prices of agricui-
tural products were freed, and as a consequence, agricuttural production spriried
“ahead.

Since 1966 the economy bas recovered it impetus for growth. In the perisd
196274, the growih ralcs were cven higher than in the 1950's and atlained
fevels in the range of 9.3-114 ) )

An important aspect of the Brazilizn cconomy in the post-World War 1
pesiod was the sustained drive toward industrialization. This tendency gous
back to the 1930's, but gained momentum after World War 13 when foreed
draft import substituting industrialization policies were vigorously pursued. In
this pericd the agricultural sector also cxpanded, but at a lower rate than the
industrial scctor (Table 1), However, agriculture has performed reasenably
well in this period, and has supplicd substantial quantities of capita! and a
sizabls 8ow of labour for the industriaiization of the country. o

¥t has bosn argued that the growth: rates of agriculture would have bzen
hizgher ware it not for the set of cconomic policies adopted at the end of Woild
War I and raursued up to 1964, These policies at Gest neglected the agricuniural
sector, and at worst discriminated heavily against it?

The economic policics which Stimulazed industrialization, at the sarase titne

discriminating azaiast the egricultural ssctor, reinforced the natural tendency
for a re-zllecation of labour from the farmi to the non-fanm scotor. The cesult
was & very rapid rate of urbanization, particularly during the 1950°s and 163507
with the result that the urban population became larger than the ruml nogs
tion in about 1985 (Table 2). :

iy S,

TABLE 2. UaBan-Rural PorULATION TRENDS ™ BRAZWM

{in miltigns}

Urlcn population Rueral popailation

Year . o Totat

Nuzrber FPercentape Number BrCCRIGTe rgher

of row! : of total

1940 12.8 3.2 8.4 65.8 41.2
1950 128 36.2 1.1 63.5 519
1540 3:.0 45.1 39.0 - 54.9 71.0
1970 52.1 55.9 41 .1 24,1 93.2

Sormes: Data for 1940 and 1950: United Notions.e?
Dats for 1862: United Motione, !9
Preliminary estimates for 1870 weree provided by the 1BGE

*For un evaluntion of the role of these gencral development policics on the earicuiieral
sector, witl: special reference to Brazil, sce Schuh.3?
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Dne of the charesicriztics of the cconoinic "t,“"!f)p:n.v.'m'which resulled during
the d:c:-:':c of tha 1950, was the very Iow wte of prowih in emnluyinent n
the indnstriad sector. Adthough ndusirind ouaput vaas expanding at mies greaer
than ning percsnt per year, indusinind empioyment was prowing at a rate only
shphiy preater than twn g pereent e year, The result was that a ratier frge
flow of rufal urban migra ﬂ%ﬂ was chanuclied Into the low productiviiy service

sector, or eccumulated as viban uneinploycd.

THE LABGUD MARKET
The Brozilian cconoimy has historically had a rather moebile labour force.
Even with su chitity, ever, sizabde diffzrentials in both wag
E th such high mehility, however, s
rates and labour productivity pcr‘-‘li These dilferentials exist ur‘.ong
cconminic scotors within (e sume region, and geographically within the saine
ccostoiuin sestor,
Tata on theie phenemeun [rom an earfior ¢ are presented in Tabie 3.
Bata on these shenom [roan ana ear criod aic sented in Tabie 3
These dala uwre average wages for non-skiied labour working | the rursl
i 'hc_«' ocument the large geographic
They document I g

arcas of ssiceied s"*{'.-.., in Brazi
Fapentinls which exist in Botli g and cen-agricultural wa
the samc steie. Wa*r* raies within lhe agriculiurel seglor tend to

s williin

AoNTaey Wagos or Unernittzo Rumarn
CTED STATHN, [959

Typr afeng .,_,ru fut4

States
alioral Novi-agriczulture!

Miuranhao 1.00 6.5%
Ceacl 1.61 2.92
Pezrnanmbuco 2.03 15,38
Bahia 2.06 7.83
Minas Gerails 2.10 ) 2418
Rio de Janeiro 2.85 19,40
S3o Paula 3.8% . 67,82
Parand 3.68 13.14
Sant: Cutarina 3.63 17.70
Rin Grarde do Sul 4.30 18.20
Mato Grosso 3.21 2.70
Goins 3.30 2.13

Sounce; Anuario Estatistico do Brazidd?

Variations jn wages in the non-agricultural surl employment sector are

mich grogier Gan those in agriculture. In addition, they de ol have ihe

same systemintic Norfh-South pattern.
Additionut L‘”"L on the substantial geographic dispeesion of wage rates
within the nericultirnl goclor ave presented fn Table 4 Thesa data, which are
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taken from the suvvey made by the Getilic Vargas Toundation, indicate that
“in addition to the large dilferoacey’ in wage rates among stales, there ate also

sizable variations among pienicipics (counties) within the same siatc,

TABLE 4. VaaiaTION OF THE Wanz Ratss of Himep Lanour i AGRICULTURE
(Based on munivipiz AVErages, 1963-04.)

Deaily average

States Cwege rede” Stanlard Coefficient of Nao. of musicipios
(Cr3) deviation} vuriationt in the saospie
Minas Gerais 43 L1140 . 27.0 33
Sin Paulo .49 13717 2.0 151
Fspirito Sanio .23 L0633 258.8 24
Santa Catlarina .34 0315 24.0 44
Rio Crasde do Sul it .0405 13.7 44
Pernamibuco ' 24 0892 30.9 42
Ceurd 33 1040 30.6 4%
Seven Siates .39 1641 42.2 191

*Daily averge whge Tale was & teutated for cach minnicipio from the sample daid.
The averaze for thr State is a shapls Sveragt of the predleipia av2ragzes,

$The municipit AvaTagal wie used to calsulate the stagdard deviations and ceofiicionss
varintion for the siates. The musizipie avetages are used in caloulating the varme stalistics ey
the seveo-stet ge.

Seuncz: Feadagio Gatdlio Yargas, Suryey, 1963-54.

-

The data ca wags retes and average productivity tead 10 ingdicats
labour merket, in spiis of the ingh rates of migration, is ned per
equilibrati ! 2 is restricled to wage rate and
productivity, however, there is Little that onc can sy systematicably.
is a presumpiion, howsaver, thot averegs preductivities and wago rales would
converge. If this convergence does not take place, it may be duc to oig 20 2

ination of three reasoms:™ )

1. As the ceoncmy expands, cconomic incentives are such that investiuents
are inducad in ke capital-alensive secior. This could happes, for exampl,
if the govermmuent were stimulaticg the growih of the industziar sector and if
the capilal-labour price ratio were different in the industrial sector. In esseacs,
the capital stock cutiuns the flow of migrants.

2. Canital-labour substitution possibilitics are limited in the expandiny
sector. :

3. The rats of technizal ckangs in the cxpanding sector is more radrid thun
in the irailing sector. In tlos case lubour productivity in the oading S00.01
may outrun the trailing scetor, even though migration is taking place at &
rapid rate.

To gain morz insights on the performance ef the Jabour marhol we A
going to draw heavily on noteit studies which indicatz some ¢f tae foiees ot
work in the intersectoral lahour narket.

v oy o more deiniled discussion see Schuli ¥a
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Whitaker®! attemnpted to explain why lubour absorption declined 5o
drastically in Drazilian industry in the 1950's. It appeared that during this
period lahour becate increasingly seaied off [rom employment in the industrial
scetor, where rapidly risiog retums to labour were observed (relative to

other sectars), -

An esonometric inodel was formulated to explain the major determinants
ol Jdemund for and supply of labour in the industrial sceter. The modcl was
estitnated with cross-sectional date from 1950, for Brazil, the North and Scuth
vegions, and for medern, traditional, and total manufacturing industry, State
awraﬂus were used as observations. The statistical results were better [or the
medel for Brazxil as a whole.

One of the interesting Gndings of this study was that the agricultural labour
market is linked to the industrial labour market, with a stronger link found
with the traditiona] sector than with modzm mduslry. This suggests that failure
of empleymeant opportuaities to grow in the industrial scetor can affect the
well-boing ﬁf tural people.

The staiistical evidence of the influcnce of education in this study was nct
strong. [Towever, the resulis suggest that sn Increase in education increases both
the demane 1f or znd the supply of labour to indusiry. The implication for ilm
agricuitural Jabour market [s that an increase in education will possibly deciea
the suppiy cf labour to agricuiture,

Increaszs in t chnelogy and capital stock both have a strong positive bupact
an empinyment. I the product market effect is considered, the ¢ffect iz much
less, but stil] ﬂoclmc, unless the demand for the product is inelastic. Meresver,
increases in the price of labeur should lead to substitution of capitai for labour,
as evidenced Ly the relatively farees wage-clasticity of cereand. This is mora
true in tradiviounsl than i medain industry, whicli i3 coasistﬂnt with the anaiysis
of labour abserption in the manufacturing sector.

In a recent study Savior®® estimated o two-equation model for the faboor
market of the state of §is Faule. The data cover the period 1945-70. The
study uses the model developed by Schuh to examine the supply and demond
for labour in the siate of S3o Pauio. The supply and demand functions ure
simuitaneousty s timated using two siage least squares. The wage elasticity of
demand is loss than ons in LoLh the short aad long run, but the wage clasiicity
of supply is cs.tmalcd to bx 3.0, Important shifi varizbles in the demand fnoe-
tion were prices received by farnrers relative to prices paid, increzss in land
productivity, and a rural legislation dummy varable (the minimum wags
tegistation was approved at the end of 1963 but its enforcemeni, o a significant
degree, sturted only at the end of 1564). In the supply function, an imn 1.~rahon
variable and a time trend variable weee important shift variables. An oft-fam:
income variable was also statistically significant but had an vacxpectsd sign.

The estimuated coeflicient for the minhinum-wage variable indicates an asnnal
reduction of employment of the erder of magnitude of 190,006 workers when
the supply clasticity is three. :

Saylor suspects that this is an upper Iimit. But even i€ the reduction is half
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of that—50,000 workers-—the opaat is still substantial, On the other hand, the
estinated coefMicients suggest an mmmi increase betwezn ten pereent and
25 pereont for the agriceliural real wage. Putting the eriployment reduction and
wage increuse together, the conclusing is that 1f the minimum wage brought
about an inereass of 25 percent in the real wage it was at the expease of a
substantial decresse in employment between 153,000 workers (9.6 percent of
the rura! laboir force in 1953) and 345,(4X) workers (21.6 percent of the rure!
labour force in 1963) in the short amd lo; g, re spectively,

An increasc in the productivity of land 15 in line with greater utilization of
labeur, Thic response, 1;o‘=.'cm is inclastic both in the short and in the iong
run, .10 and .20, ‘respectively, The estimated coeflicients are in Table 5

TABLE 5. Smucruuu Surery anp Devano EguaTions, Regrissiow  CULFRICIENTS,
STanoatd Erpor oF BsToeatss, Duanm-\Warson Statismics (DLW, State oF Sko
Pauio 1)&3 70

(Model cstimatedt in log fonn)

Variaiies Supply equaiion Demand equalion
* Constant —.0%4 827
Real Ruaral Wags 168 — 424
: (.11%) (151}
Pricas Rosceived/Prices Paid. — L2533
{.06%)
Productivity {miex ! —_ 105
{.055)
Trend — 041 -
(.013)
Labour Forcs (lagged one yeary 938 .529
{.108) (.126})
Of-farn Income 187 —
(.08}
Jmaisrsation 029 —
{017
Dummy Va"w (Miaigwm Wage) — - .0315
(1948-62 w= 0; 3 W=1) ’ (.o00)

D.vY. 1.754 1.947

Source: Saylor.!

Savier gives an Diferesting ioierpretation of this result. Given a produciion
function like the following:

= F{AKr, 1Y, G (K, L)}

where

. Ki == Capital asscciated with laad (T)

K; = Capitzl assceinted with labour (L)

There is a high rate of substitution batween Krand T and K and L. But
the rate of subsiitution between Krand L is fow. Altliough the preseat coono-
metric model doss not direetly measure the rate of subsiituiion briween A4
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and /1., z'hc low cocflicinng of productivity fndex indicates that the rate of subs -
tuiion botween K and £ is low. A recent work of Sanders®® measures he
clasticity of subslituiion between K and L. He {ound it equal to 15 for
Brazit and 1.1 for Sis Paulo, which is consisient witl a biph rate of substitation
beiween Ky and .

Immigratien contrihuted significantly to the agriculural labour {oige, As

was shown before, the state of Sio Paulo has been a nct gainer of populinon
for a long period. In the petiod coversd by the study, part of the popuiation
that migraled to SZo Paulo was incorporated first into the agriccitural labour
force and later moved to the citics.

The coeflicient of adjustnent In the supply cquutmn is very small, upproxi-
mately equal to 008, In a differcnt context, Huffman®? showed thut this
cocilicient is positively infiuenced by the level of educatmn amocunt of mlorma-
tion, and other variables not so closzly related to the Iabour force. Tiis flnd.ngs
secrn also 1o apply to the supply of labour, since, ag it will be shown, the evel
of education of the agricultural labour force is very low and ualil recenty
-very little information was provided to the workers about the conditicos of
the agrsultunal bour market '

To the best of our knowladge Savior is the first te succesd in estimating 2
two-zquation medel for the sgucuitural labour iparket, bui his resulis canaot
be gancralized for Brazii 25 & whole, The agriculture of Sde Paulo and iHs
industrial and services siructure ars quits different from the rest of tbe country
on a number of counts. Further, Saylor uses a corcept of (lotal agriculinrad
labour force. He does not separnie the hired labour force from the ether
compeneats: family and operator labour. In a state wherse the hiired libour is a
high proporiion of the total agncum, al labour foree, as scems to by e cax
iz Sio Paulo, his specifieation of the supply equation is acceplable. Dut if what
is not the case, (25 in a majority of the Brazilian sizies), it is necessary {0
specify diffzrent funcitons for the supply of hired fabour and family labotr.
Alvest has shown that the varizhles of the demand equation entor nto (62
supply eguation i the case of family labour, In esscucs, they messurs the
incoiie available for hiring lubour and family use. It is only alter knowing this
that the head of the [zmily can decids how much labour will be effered to the
farm enterprise. This is nothing mcre than to recognize that in the case of
faroily labour, the decisions on how uch labour to offer to preductive
activities nre intertwinged with decisions on bow muchk labour to utibize on the
furin and to offer to non-farm activitios,

Alvest dividzd the Libour market into two sectors: the substsicuce gootor
and the commercial sector. In the Brst sector are the farmers that do not hire
labour. For the first seetor, only an employient equaiion is estimaied. For the
second secter a three-cquation model of the marret s specified: one demand
equation and 1w swwp;) 2quations (family and hired fabour).

Ceuceptual modely {or the sebsisicnee sector are based on the idez that the
head of the family ailocates his and the family’s thne fo work dnd Ieisare within
the constraints of the reseurces he comumaads and the {echanlagy used. The

Gt
'
13
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conceprial inodels Lov the commercial seetor are hased on the theory of demand
for a factor of production and the theory cf cupply of labour to an inqussy.
They also teke ndo consideration the fact that the decision on how much

k P
HER M

famity labour o olfer to productive activities is itertined with decisiv
how mu<h labour to wtilize en the farm and to offer to non-fanm activities, The
data used to cstimate. the model are from a crogs-sectinpel sample. amd Yo 50t
permit the disentangank of the shori-run and the loag-run clasticities.  The

paadets were estimatad with data of four groups of states: Sroup 1-—Pernamiacs
and Ceard; Group 2-—-hinas Gerals apd Espirito Santo, Greup 3—Sio Paulo:
and Group: 4—Santa Catasina and Ric Grande do Sul. The sample inciuled
V771 Cestabslecimentos” and 391 “puarcivies.”” For the purpose of the siudy
it is ohviousty a very smali cample. The estimated cocfiicicnts for the subsislence
sector are in Table 0,

TAELE 6. SraTwsticat REsuLTS FOR THE SUBIISTENCE SECTOR

. Group uf Sueiistical rosudis
L, & . .
Varisties siates {Regressivn coefficicnis and 2%
Physiotegicel (L) Group 1 .68*
Possibie Maximum Group 2 .29
of Family Labour Group 3 Ht
- Group 4 97
Eduention () Graup 1 —.06
Group 2 - 13
Group 3 200
Group & (Gite
luventory Yalse (V) Group 1 6
Group 2 it
Group 3 .01
Group & G0

R Group .58
Group 93

Group
Greup

VTR g
NG
P o)

® Giptistically slanifvent at the 134 tevel

++ Siatistically sigmificant at the 824 leval

L The numbar of wocking days in the year multiplied by the number of man-eguivalents
in the family predocss the cstinate of L.

£ The schael prade of the head of the Cornily, mazsurad in the following way: [thterarz==1
incomplete clemeniary school=2; slém=ntary schwol=3; high-school=1; technica! sehwo
‘=5 B3 G )

vV The sum of the valee {in Cr3) of laxd, permancat crops, buildings, aninls, farm
machitery aud equigiment. Dobls were sot discoumed. For further detaiis see: Aluest

'
'
i

In the subsistence sector, there are indications that family lnbour iz ueed
1o the linut of its cepacily in all groups of siates excepi Group 4. This impiics

\Bat there s little roowm for improving the come of the subsisisnce farmar by
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programmes with the goal of an inurease in production throupgh more jnicnsive
wse of family fabous, Fducation apnears to effect the fevel of lahour used in the
iz, although in somez regions it has a positive etfect and in athers a negaiive
offect. Tu the MNotthount and Bast, an increase in education decreases crupa,

nieat oa the facm, olior thiops being equad, while jn Sio Pauw and the Souih

it increases winpovinent, The differonce In respense Lo this voriaile waay be
celniedd in part to the difference in the seonciic environment amcag reyicns.
For example, the cochicient for cducation wes not significantly differeit from
sere i the Pernaminico and Ceard (MNertheast) group. This may renect the fact
(il cilneation atiginment is very low in that region, and consueuantly, there
was nol cnough variance in (e variabic to identify a significant relationzip.

Fowever, if the nezative cozflicient for that region is accepted as the prohable
direction of influence for that vaciable, there is some consistency with (o
results for the Jast (Minos Gerais and Espirito Santo). Both [Rpions are
chiaracterized by an excess of agriculiural kabour, and have expericnemd sizable
out-migrations during most of the post-World War 11 period. i ihis ot
migeation is viewed es a desirable goaly then the statistical resulis indicute
that un increase in education can contribule to attaiuing that goal

Thie pusitive cocflicient for Sio Pzulo and the Souih {Rie Grande do Sul
and Santa Catarinz) indicates that ihe effect of an increase in education i5 0
inercese agricultural cmployment. This suggests that education may raiss the
productivity of Iabour in farsr activities. Cneo factor that makes this fnding
plausible is that there is more new preduction tachnalogy available for adopics
in the southern part of the coustry. If education of the labour force is
complamentary to the generation and adoption of new produciicn teshnclozy.

il

then it snight well increase the level of employment, particularly i that new
rechinology invelves (he adoption of new varigties and imoroved culturat

practices as in the case of 3xnta Catarina and Rio Grande do Sul.

The inveatory sssel was used as a proxy for each on hand in tir {hicgreiical
miadel. Tt was believad to be the only proxy that would be swituble atross a
wide range of form types and farm sizes. The statistical support for the varinbls
is sot strong. The costficient does have the expected sign that was posiuiated
in the coneaptual medel, aillough in at least (wo of ths four ragious the
relationship is rather weak,

Finally, (he siadstical resuits provide some support for Johnson's Hxed
assct theory. The ability of the included variebles to explain the lovel of
cmpleyment within agricullure suggesis diat famiily labour is treated a3 4
fixcd assel. This is at least supportive evidence for the existence of sizalte
imnerfections in the lnbour market, a basic postulete of the Folinson work

Policies such as educnation, which open a wider ranze of oppottunitics to
the labour force, would be one passibiz measuse to eope with the labaur
market imperfecticn, as well as subsidies o fueflitute migration and chunges
in cmployment. If part of (he toperection & a resuli of resiriciions o eatry
in off-fart emplovimeat, these should also be ceducad and climinaied.

The stalistical rvesults for the models of the commercal sector were
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reacscaably good for Perpunbuco and Ceard (Group 1) and Santa Catarion
and Qio Grande do Sul (Groug 4y, Thay woit vory wealk for Minus Gerals
and Esyirito Santa (Group 2). Tor Sao Panlo (Group 3) the statinsical resulia

el

auly reasonabiy good for the supyly of family jubour. From tie acalysis

of !'e: apunereinl seetnr the folfowing resulis weie separated:
1. One of the interesting results oit ained was the larpe clasticities obt

ned

aits

for agrisultnral wage fi e rand equation when the paramesers of this

cyration Wete [m).‘.- rly identifiud, Thees impl tications ol this Gnging stand out:

(a) Muasures & igned o shift the sup oy curve of labour to the o0t in
grder to ralse incume are geiag o have a rclatively farge cfled

employment and i reiatively S smalier cifect on wage ratos
{hy Tolicy reasurss which rajse the agricultural wage by adiministruiive

]
rry

decree (minimum wagss, [or X mpley are tikely 10 have & very lons
erapioyment cifect.

(¢} Policies whizh aifoct ke labout-capital price 7ali0 MOTC gencrudly wouid
alro appear to bave a large em ployment cffsct, since the res alty indicai
that capitat and lzbour arc Jm,.mhmd for C‘uCh oll. fairly casil: in

iL ren fmagoriant

[ 9]

productiop. This hus imporiy

po‘.?cv irc"umcm for agricuiff:;a‘l devzlo] is the exiensicn of

he deprind

redii at bt D“ 133 S\,.l.,u

- : e -y} H - “u I ity
- obtained. thess policies prebably have negativd emMOy e

: i3 strony L“iiGCIEC" ’El?_‘: al incrsase in ad il D"( A nceases g agoinaed

for labour by

1A sigmﬁ&,au izat f F-duca‘i-"'a is found only in Region 4, Sants
o and  The elesticity in that region iz famly nsge

cia
fing that \,dacum.n hu a fzirly larze eifect on the dar .md {or ingour.
4. The coeficieat of the labour intcasiy v“rwblc (or produst imiersiiy

i

variabiz) indicates that an increase in labour intensity of the produet mix docs

L

iereuse the demand for L abooe. Moreover, ihe rc.aponzc is greater ihan ony
in cvery case for which satisfucto y resulis wers obtained. These rosuits sugost
that a shift in the labour mb..mt f the produci mix is one jueans of merzising
2 rate in "mu,ulfuc

cinplovmm‘ and wog

§. The eupected non-famm wage was Onc df the stroagest variobles in the
supply of In }'wur cijeation (m'm‘. Ia bo r}. The results suggast that ag inCcass
in cxpe red nou-farm jucome reduces the guandty of lnbour suppiud
agriculiu te. However, the elasticity tzuds to be less than oae, which inpdicaies
that ibe cffeet is not fargs. In an; case, the resulis suggest thai increasing the

i b, othd

expactad non-farm wage can reduce employment in agriculture, which
things beting cqual, will assist @ raising the wage rate in agrcuiture.
6. ‘The study of the structure of the lanoue market indicates that thae foroos

[a)
=1
] ¥

seting in the libour market have induced the Brazilian popuiativn to migrail,
searching for new regions where salarizs are higher. This fact inducad the

preseut stody to ook isto tha iaternal meizgration fiows in the couatey.
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POPULATION

With itz 82 millicn square Kilomaters and iis populalion, mewsured in 1970,
of shout 98 million people, r;mul shwuld not Be a countey with a very serinus
11977”'2'1!“"1'! probiom. However, it ieeds to he considered that wm«, s average
population deasity overestimates the man/arse rxtin in the Breniiian maron,
it dngy pot show al all the prablems faced by people living in places ke
Sio Paulo, onc of the fargest urban ceotres of Latin Anwerica, nr even the
cverall situation fazed by poople bving in the Draztlian Northeus!,

In the Rifties the Brazitian posulation caperionced 1ts highast rate of grouth
up fo that pemi. The overal averaze was aboeat 2.5 pereent per year, In
regional torms thiy rate of growth varied from a low of 1.93 percsiit in the
[esteva region up to a high of 371 wercent in the Middle West

Irc the sixties the growth rates weore siiff higher. The overall rate of growth
reached 2.9 percent 2 year, on an average. Around ikis average, the extremes
had the same iecations. The Eostern states had the lowest rate of pepulation
change, about 1.5 or 2.0 pereant and the Middle Western stafes the hlighest
with a rate of population growth of 5.6 percent a year.

Yith such o paitera of population change, ene would expect to Lave some

action toward popaintion growth orientation, or at lesst some guide to

g
Tl .,t.; : mover: oits,

138 in Brazil can De seen as a by-nroduct
ple move around, the hicth and deaih
tom year '@ year ag a consequence of polk
tleast to the develnpmient of other razouress.
3 trate this stalemont, In butlding Bolo Horizonie,
-is'aziiim urbun cenires, Contaoom, a sateliite town in its
aused to be its industrial area. In their development
izonic aud th': Sei drew from the state’s inicrior Lirge
. These two fowns, especiatly Centagem, are among the

“ oo e
P
ti

rinbers of rnigm.;

fastest growing ceatres in the country.
The wa ing of Beic Horizonte also greatly influenced the neighbouring
agriculinre, Schuliz* The sceond example of the same nature is ¢f Sin Paulo

and Qsasco

The third and, in terms of the size of migration fows, the most imporiant
i Brazilian popuiating hntor; the migratory movemant that was initiated
towards the state of Parand in the forties and Oftics. This was induczd by the
settiercnt of that stais, a land development plocess pulling in the migratory

fiows. The flow into Purana §s stifl very lively. Parand is among the states

with the highest ropuiation guing from the migration process.

A moere familiar exampie is the tremeadous po atation pull orininated with
the building of BGrasiia. Here one can see n t just the constiuciion of the
city, but the whole iden of land rescurces Jde *’on'n-:nl antd the enlonizaiion
of the countey’s Western lands. The developnent of the Broviiian Midwest
is widely kpown. T terms of its population cifects it can be sccn a3 a trond
towards re-directing the migratory fows,
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“The population incroe ¢F that region draws many peophe from the Borth-
cast and {rom the Southeant {mainiy Minas Gerais, a slate cloneby), The mawer

B

offects of thess movements have been lhc releasing or aveicing the inlondd
caiion of the den ‘,I:JY}hEC pIessurs Upsn Iarge cifies such as Rin de Janeirs:

aﬂ

Hawest ox "“”1

u
ihe averall situation, the rate of p(;-pui:-tiou rrowth, 2o
¢ seem 1o be a mjor prontem. Te e

un oug ol netes the refutive poj
a censiderable respotsiveness to the fo.n:cs thia
As Tor ape distribeticn, one secs & copcenten

£,
':J b

inactive age groeps, Tatle 7, The ng:
q
al

siween §5 and 49 yonrs adds fo at

2N COMICUTION OF THE PorUiation

Total Yeof  Urtan S5 of
Are pruen popiiation gronp  popilatizs Age
Lranp
O- 4 13,80 14.8 6,1 13.G
-9 13,460 4.4 6,959 133
10-ig 14,539 i2.7 6,377 i2.2
1519 19,253 1.6 ‘5,761 111
-4 8,230 8.9 4,240 9.3 4
25-29 6,504 7.0 1,520 7.3 HE- 6.5
3024 5,603 6.1 3,408 6.5 2,255 5.5
35-3% 3,03% 5.5 3,075 5.9 2,013 4.8
40--14 4,533 5.9 2,754 53 1,721 4.3
45-49 3,548 .8 C213R 4.1 1,a07 3.4
50-34 2940 3.2 1,745 34 1,193 2.9
55-53 2188 2.4 1,385 2.7 903 2.2 R
G0-G4 1,791 [.9 1,079 2.1 711 b7 Gi
6370 1,216 1.1 759 J.i 456 1.1 &
QOver 70 1,708 1.8 1,051 1.0 6541 1.6 7
Age ignored 184 0.2 118 0.2 73 0.2

-
hund
p=]
LA
i
—
=
e
[
e

Torat 93,139 [y 52035 100

Sovace: Fundaglo IRGEYS

force, it mikos up about 23 7
fifion o cover males io thelr Gl
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the Jabanr force coines to about 24,2360 peopls, represculing abeud
26 pereent of the Lotal ponuiation. '

romn these figures ons sees that sbout a fourth of the popuiation hes to
work for the whole nopulaticn. This exaggerates the nos-working component
of the population, since women and men-over 60 and undar 13, are also
part of the febour {orce. Wonien represent about 20 pereent of the Brazilian
Jabour foree, and people under 13 and above 60 add up to about 7.5 pereen

(Tabic 8).

ey

TABLE B, Ace Comeotition 0F TH
Latoun Foase {1940 and 1970 census)

Partivipatiza i
{he fmbour
Aye grotp  Z— S ——

160 1970
10-14 1.98 2.37
o

v 1047 11.88
20-24 14,86 15.81
2529 14.21 IR

Ser Male 81.22 19.52
_78 20.43

roups (up to 23) that make up i
atica, The others bave decreased.
sentlation, the combination of data in Tables 7
@t about 33 perceat of the population (agzd 15 to 60) hold

a-active compenents of the populaten
weich very heavily in the population comgosition,

- - - S
Another special charas

It shovld be noted that thes yousger
v { t

heir

leristic of the Brezihen population w

<
the countty's eovernment, is ]

ucajional structure, especin

G el

W3 L 3 VN

970, about 30 percent of the labour force was illiterats. Ouver ball

;i) bad only oo elementary education. Only aboui 15 poreent had
tedisd beyond primary schooll Cemparison of the 1880 figures witht thees
of 1970 indicates some change in the right diveciisn, aliheugh o lo! of Lupoave-

ot i



16 1007 EROLCTT 08 STARVATION S0t LINLLIONR

TABLY 9 Epuecarizessy SiRUCTITL O
TisE Lawoun Jonct

Leve! of la e foice conniition
riucation - 1067 1o
39.0; 26.7%
5171 54.47

5.18 RO
2.67 5.24
i 2,51

Sovnci: Langonif®s

ment is required yet. This is undoubicdly a seriovs problem faced by thz

Drazilian povermaent. A more specific picture can b oficred by the
differentiatisn of the rural and urbzn lebour foreos (Telie N1

TABIE IC. LpucaTion LEVILS OF Ta0 RURAL AND
Uspew Lezous Fonovs (19790 Census)

Prvorntion fevel HRural sector el ractar
Hliezats 53,35 1369
Bizmeniary Schinol 45 55 0.4t
Ir. Hinki Schisod 9.7% 12.67
Sr. Iiigh Schogl 0.1% 8.6}
Coliegs 0.i0 4.12

Sotmei: Langonitéh

The wrban compenent of the lebour foree is in a betier educational situzuen,

especially regarding the poreentazs of 11.,Lcr“=cs.

Historiceliv, the rural pepaiation of Brazil has bezn moving fo the urban
secior, With the kind of education that the rura p pulziien has alwavs Liad,
those migrating (o the urban sector were not prepared to be absarbed hy the

industrial szctor of the cconomy. As o conseque c . the lovel of unomiplowsacnt
in the urban sccior increased considerably, forcing the absorption of part of
the uncmployed by the service scctor, a process well-deseribed by Schub and
Alves, %brelating to the situndion of the fifues.

The impeoriance of cd""" ticn in such a siluntion can hardly be over-
cmphasi"cd Espezialiv for the rural sceior, cducation PIogramiicy would
prepare tic out-rmizrating componcert of the populatiun to enter the industrisi
markel. Those wha slav) °.- the rural sector would bLe better equipped Jor the
technolosical innovations which might be adopted

The recent emnhinsds on literacy programimes and other kinds of adult educa-
fion shows the pevernmenl's sensitivity to this basie problem. Tie healib
care and hymicse progcrammes can be seen as @ way 10 increase the hiv
cxpectancy of the Drazilian population, thus increasing the averaze age of the
country’s labour foree.
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eryt Gattihad deoriptive study of the nternal migration process in Pl
anseciation with the country’s growth and davclopment has been made
23 The study covers the peniod 1872-1970.- Atwention here wili be
cancentrated on theed parts of the study which show the patters of converpence
i 7 groups of slaies, over the perwd 194068,

by fwa g1oaps, The l'j‘p" grovin {Cioup 23
voper capita income, They bdong to the Cendred

TALLE 11 Mrzsuns of THE DIFurecs DeTwseN THE THEOME AND POFULATION Sitanes®

1540 1950 1962 1968

v I sfa . - . .
Growp of stures Sum of ghsalize Swnof visolne Sumof abrolure
differences dificreaces tifforenes

Al Sintes §5.72 §7.%0 50,98
Hoelween Uprerand Lowsr

46,49 45.85 41.09 40,52

Treated bonzrately A 67 i7.19 16.8% 1628

¥ First the r" fierence belween the share of the state in toizl populition and total inconme
iscziralaizd. The swin of the gifivrences, i s, wvrighice! by each stois’s dhare of e
Clalf nonalation ix o mEC T of refative income: inequality percapia. Ses Grajinm 15

e eeasswith

T ConsUaCh

Fo Graham and Fiino ! Table 1V-1, Ponubnoﬂ duta are from deriozrey
1958 population duts Lased oo interpoiation batweon 1960 and §1570 do HeVhE

West. Southeast and South regions. The }m er group (Group D—the low
income f‘-‘c\up, Icludes the states of the Northeast and the Nosth, Tu‘u}c it
Sumsas part of ihe data jor the pcrioq IQum—uu. Those numbeis indicate

S0, there was increasing divergence in incoms per
I Brazil, associzizd wilh a strong diversent growth
: hic high-income states.
2. ihe decade 1950-60 and the poriod 1960-68 showed = sii il convergense
i income per capiia among staies. and also o marked com ergent growth
between the high-inceme and mw-i";romc groups of stales

Thess i toit pattern that deserves investicaiion.
ez 1 the original stedy. 1 ds important

L Al=0 Sf=jthy 0y
ngoinihe doie &R end of
neof the mteseonial neriad.
e h"gin!-il”‘ St inercen
hor of native-born oz
nerind who were Hving ar the by
Drchicn angd Fitd h

the be
A in In" sty
"""‘d. e fog c‘*tu pLrs (..,n..i...u. by (v
ithe eod of the 1
G- I"L: nrare (I;-z.*.él;
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an within staics ww the canes
wr, Lol setams o the orleinul
mmw* of the census i!:‘:crv;-.-"‘s.

din 1‘”0 aroups an bofes e,

)CNDRIHHWW fronn ong oo

1200 :
noopie, B pereent of fhe 1950 ,m'vulrfmn‘.
peenie, 9.0 poreest of the }")60 pe gula!m..). The
1(’- is IC‘..x i I\ 3

cimaunt r I cenfirms the

obrrvation that t

2. The low.inco drcun r_;.t' .'x‘c,s, mn H';c: U370 of'u]d ¢, continued iG b

a net exporier of plation, with the exceptions of Pard and Rio Grande

do Norte.

erais cantinued fo ]c;-c it popist
mnde

. - - ST U PO R -
sarowhat higher rate l}mu W piovices

ien o Parang and Gcsas contimved o1 oo hicl

 Mato Grosss end Marenhie lso contnued in

4. The dafa alge show the large-scale push into the f{roaticr are
Farznd and faver, Gojas, *Meto Grosso and Paré., 2nd 5 sl ‘wdfw'n of
migration fron; the Neriheast, especially in the decade 1960270, In the
of thz Nerihoast, Goias, Mato Grosse and Paré, the Ja rge-seale i
of the federal governmien!, espicialiy in the |
mnportan sole in slowing down ihe rale of 1'-:-.{5511 (i': th

of daia, chemcterirss an
Y

copomoiric examinaiion of e overal) rag sration in Brezil, usine dals
from the 3970 cenous,
A perusal of the Mizrasure relnted i n leads to the difTorooid

of three basic nppmnciacs o tixe prevlom of exphining why peopie niziaic,
In a hi«:[ori""l }:crspcmivc onc finds {E!-: “laws of migration™ proposed by
Ravensicin, when be characierizes the push and pull faciors which
busically ¢ '! > 1 the structure of the agriculivral process, cand the lure of

cdy fife, resneciively
Snaen Kusieis™™ with his works on population angd economic growth of the
Uniierd .‘.!n:c": has .!:';3 the so-called “Marvurd Scheal”™ approach s }l o pUopie T
e 5; a8 the arammeat of seleccGvity thut exphing why wome

=
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cory of investinent, 1t s
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emphasis on devslophag couning.,, was studicd with o more accure deliniion
of ths ncome v.:n;-.t:!u. The expreted income of the mgrant way supj
1o he mfluenced by the income of the wwemployed, The Jeading witer hers

is Michned Tedbso?

"_u'?*u"* ot what eoull be con‘c"'~--r"l the throietical batk;

round of the
1
1

HpNC ould wion flows could he dndnced by thie
folinn Slos -.';a%z. disizier, cducation, w-hanizniion

tigsr provess have also tried to reluic migraiion

U'E i]".r migrenls,

o i is siraed o assecimie the migratary flowe wilhin

Cpions '.'.-'iih some of the abave variables. An alten:pi is made 10

o ones with boiter chances of cxpisinmg Brazilian migritory

TINVOLNL.

ion mizration model is used. A power function, iuicar in logs,
ovt-micrating az the dependeat varinble

js—memsured by the average incomse. of the rursl and urben

& 1 e e - - - 4 Te . P 3
enocs—measured by por copita income growil in the [erioc
e T el an ol 1 _ . e [ P
ulion measursd 1y {7ii {the bizger, the prore uacven) INGEX

. T 1 Py
avoraged in ihz ruval and uTohon sCCI0TS

Educution— measursd by the '"cc;ilﬂcc of Literates aged five or more, 10
:

sopulation living in clides

iiometer.
ratio of

op as the number of
Cut: the dependeni variabi
anigrants 0 the (ol },n,ﬂ.ﬂnuo] in {te region.
The data comie from severa! sources, thouzh, basically, from the 1970

f obsorvation is a region. Por migration studies Zirazil bas
Ji() e e ':i ons. Iraan cach region we considore
= other nine. There are, then, 90 observations. In

A

’ Gie cquation, the same explantory varjables were

Pomilaiio

1. .-
o2, WIS

A

l ﬂl(ﬁ out-

114

as al iho dastnahion.

vted copiicients and the

[ie o;;gm ponlon as wel
$ien i

LMl er)

indicaed that the explanaiony

aken :1: [he oricig were :h: more haporiant ones. Aflier a fow

variablcs

rens the
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TARLE 13, Jaroionsecian Msonateesn 1970
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TABLE 14. PoPurLaTion CHANGES IN BRAZIL

(1950-70 Censuses)
1950 - - -1970 - Total -- - Reteofchange
%, per year
Rural population 33,162 41,604 25.4 1.2
Urban popuiation 18,783 52,904 181.7 9.0
TorAL 51,945 94,508 . 81.9 4.4

If one assumes the rate of growth for the total population to be the same
for both the rural and urban sectors, the following situation would be expected
for 1970, if no migration had taken place:

Rural population—60,334;

Urban population—34,174.

These two values, compared with the figures found in the 1970 census, show
e migration flow from the ruvral to the urbz2n sector equivalent to about
18 million people.

In fact, such an exercise gives a figure above the number registered in the
last census, which shows a number of rural-urban migrants smaller than eight
mitlion people. The main reason for such a difference is that the census shows
o~y the last move that people made. It is likely that in the span of 20 yzars
some migrants change places more than once. Another very important reason
is the appearance of new towns in places previously considered rural areas.
Finally, it is only fair to assume the same rate of growtiz to apply to the rural
as well as to the urban sector.

In terms of intra-regional migration, the exits from the rural sector, net of
the entries, show the following situation (Table 15).

TABLE 15, RURAL-URBAN MIGRATION, THE INTRA-REGIONAL MOVEMENTS, BRAZIL
{1970 Census)

- : Exits minus

, . Percentcge
‘Rrgum Stares rzf;?i:cmr rural pop :ﬁ'a ’?{n
1 Amazonas, Pard, Rondonia, Acre
Roraima 46,957 2.4
II Marankio, Praui 20,792 0.6
III . Ceard, Rio Grande do Norte, Paraiba,
. Permambuco, Alagoas 446,437 5.5
' Sergipe, Bahia 77,252 1.6
v Minae Gerais, Eenirita Santo 467,162 7.4
Vi Rio de Janeiro, Guanabara 234,844 21.5
v Sdp Paulo 651,759 18.6
VI Parani 202,620 4.6
X Santa Catarina, Rio Grande do Sul 360,313 7.5
x Mato Grosso, Goiis, Distrito Federal 61,392 2.3
TOTAL 2,569,528 6.3

Source: Tabulagoes Especiais do Censo Demogrdfico de 1970. FIBGE/IBI.
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The total shown on Table 15 is considcrably smaller than the number of
rural-urban migrations in the country. The intra-regional movements are just
a portion of the total rural-urban flow of population,

It is important to consider the intra-rcgional movements of people. The
stepwise process, which has been shown to be the one adopted by migrants
from the rural to the urban sector,® 2 4 Jeaves an important role to be played
by intra-regional migration.

Abave all, the first step of the migration process is the one in which the
effects of the movements are {zlt in the agricultural labour force. This
characteristic makes the intra-regional movements of spccial interest,

Considering these elements, an attempt was made to determine the variables
interfering with intra-regional migration. The information of Table 15 was
then associated with data concerning the following variables, by a simple
Tegression equation:

Transportation availability measured by:

Total roads available in the region;

Total roads available in the region as a percentage of the total roads in
the country;

Roads available in the region per square kilometer;

Income levels meacured by per capita income in the rural sector;

Per capita income in the urban sector;

Income distribution measured by
{a) Gint coefficient for the urban scctor
(b) Gini coefficient for the rural sector

Of the equations fitted, the foll'- v7ing were selzcted:

M = —0241 + 0.631 x,

thy = 3.140 R* = 055
M = —3.534 + 1940 x.

th, = 1.86% R? = 0.30
M = -7.143 + 3.113 x,

th, = 3.773 R* = 0.64
M = =301 + 5804 x;

thy = 3.156 R* = (.35
Xy = road extension per square kilometer
X, = per capita income in the rural sector
X, per capita income in the urban secior
X income distribution—Gini index (the bigger the more uneven) for

the rural section

M = migraticn, exits from rural areas, net of entries.

Among all the misgivings about the use of single explanatory variable models,
the possibility of having an independent variable associated with other effects
is an importani cne in the present situation. When miodels with more cxplanaiory
va_riab]es were tried, x, (road cxtension), lost its apparent imporiance as a
migration inducer.
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The level of income in the rural as well as in the urban sector was positively
_associated with migration. From the urbam sector viewpoint it is natural
that the higher the levels of income the more people will be attracted to it.
Concerning the rural sector, one could -reason that a <ertain income level. is
required before people will migrate. The nced to cover the migration costs
could explain the positive association between rural income level and
rural-urban migration.

Income distribution was also positively associated with migration. The
way it is measured, the larger its values, the more unevenly the income is
distributed. All that the estimated coefficient implies is that people migrate
out as the rural income distribution worsens. This result is consistent with
the similar one noted earlier.

An additional statistical exploration of the data was also tried. The reduced
number of degrees of freedom would impose severe limitations on the number
of explanatory variables in the estimated cquations. Due to this, variables
combining informaticn from the origin and from the destination were propo:ad.
The definition of the dependent variable, “Exits net of Entries,” contains
the same type of combination.

From the estimated modzls, the following was selected:

M = 0500 + 2571 x;, — 5.500 x4

tee = 1.927 1, = —3.719 R* = 0.70
xs;, = urban/rural income ratio
x;e = urban/rural income distribution ratio.

Again, the present findings are consistent with the eatlier ones. The higher
the ratio of urban to rural incomes, the more people will migrate,

The cffect of the income distribution ratio on migration is negative. Taking
one element of the ratio at a time, other things being equal, one can see that
the riore uneven the income distribution in the urban sector (urban/rural
ratio larger), the fewer people migrate. The more uneven the income
distribution in the reral areas, the smaller the ratio and the smaller the
negative effect on migration. People tend- to migrate from places where the
tncome distribution is uneven. They migrate in the hope of having a more
equalitarian income distribution.

FOOD-NUTRITION:. THE PERFORMANCE OF THE AGRICULTURAL
SECTOR - - FUTURE PROSPECTS

Food Demand

With the rates of growth of income and population in Brazil, pressure is to
be expected on the agricultural sector. In poverly areas it is known that
malnutrition prevails in many parts of the country.

Food demand in Brazil grew at the rate of 4.0 to 4.2 per cent a year in the
fiflies, Delfin Netto.' In the following decade this rate rose to about 4.6 percent
a year. With the assumption of fixed-produce price ratios, fixed distribution
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patterns and fixed consumers’ preferences, considering P = the rate of
population growth; N = the income clasticity of the food demand; R = the
per capita income growth
The total growth in demand, D, could be defined as:
D=P+ NR -
Making the proportion of the rural population in the total population, -one -
could write
D = hDr + (1 — h) Du; Dr = growth of demand of rural population;
Du = growth of demand of urban popuiation.
Using data from the 1960 and 1970 census for population, Langoni's** data
for income and income elasticities from Vargas Foundation studies, one can
see components of the growth of internal demand for food in Brazi in Table 16.

TABLE 16. ANNUAL RATE oF GROWTH oF Foob DeManD, 1960-70

. Rural sector Urban sector Total
Region A P R N Dr| Uk P R N Du demand
North 0.55 2.1 0.2 044 2.0|045 5.3 2.2 0.62 &.7 4.1
North-

east 0.58 1.3 1.1 0.44 181042 46 19 0D.62 5.8 3.5
‘South-

cast 0.27 -1.8 2.4 0.38 -0.9]0.73 5.1 4.4 056 7.6 5.3
M= 0.55 22 0.5 016 241045 52 39 050 7.1 4.5
My 0.52 3.1 02 0.40 3.0{048 9.0 2,2 0.58 10.3 6.5
Braz 0.44 0.7 1.4 040 1.3{05 5.2° 3.7 0.55 7.2 4.6

Without making any attempt to evaluate the quality of information used,
“one could call attention to the following:

Total demand for food grew in the sixties at rates which differ from region
to region. ]

Income elasticities for food in the urban areas are higher than in the rurai
sector. Another component of the growth of deman< is to be expected irom
the migration of people from the rural to the urban sector. This is an indication
that the rates shown are an underestimation of the demand growth rate.

The breakdown of the growth of demand for food into population and
income components is seen in Table 17.

TABLE 17. PoPULATION AND INCOME COMPONENTS OF
THE GROWTH IN DEMAND FOR Foob

Region FPopulation ¥ income %,
North 86 14
Mortheast 78 22
Southeast 6l 35
South 78 22
Midwest 9 9

BraZIL 70 30
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The major component of the increase in the demand for food is the rate of
population growth. In perspective, the ratc of growth in demand is expected
to be influenced by both the population and the income components.

With the same procedure, and assuming a rate of growth of per capita income
of 7.5 percent a year, the same income elasticities and the same population
growth, the following rates of growth of the demand for the specific food
commodities can be seen in Table 18.

TABLE 18. AnnuaL RATE OF GROWTH OF Dosistic Demann for Sx Foop
CoMMODITIES

Per Regions
Commuodities capiia
income North North- South- South Mid- Brazil
growth east east west
Rice 4.5 6.0 4.3 4.9 . 4.3 7.0 4.5
7.5 6.0 5.4 5.8 4.8 7.5 5.3
Potato 4.5 7.0 6.8 6.8 5.4 7.7 5.7
7.5 9.5 9.6 8.9 6.6 3.2 7.3
Bean 4.5 3.9 3.1 3.9 js 6.5 3.7
2.5 4.2 3.2 4.0 3.6 6.6 1.8
Wheat 4.5 7.5 7.6 1.7 5.0 8.4 5.7
7.5 10.7 11.0 10.5 5.9 9.7 7.2
C.m 4.5 4.7 3.8 2.4 3.5 4.2 12
3.5 5.4 4.5 1.6 3.4 5.5 3.0
Manioc 4.5 4.8 4.7 6.0 4.7 7.4 5.0
(Cassava) 1.5 5.6 5.1 1.6 5.4 8.1 6.1

Departing from the rates of growth of Table 18 and considering the quantities
of the commodiiies consumed in 1970 (a centred mean of the years 1965-71),
the quantitics demaaded of tire commodities can be projected, as in Table 19.

TABLE 1%5. ProiecTions of QUANTMES DeqAnpED oF Six Foob CoMMODITIES
IN BraziL

Per Regions
Commodities capita -
income North North- South- South Mid- Brazil
growth east eas! west
Rice 4.5 122 1.459 5.140 1.293 791 8.£55
1.5 189 1.616 5.578 7 1.352 825 9560
Polato 4.5 kY 171 1.208 528 48 1.987
7.5 40 222 1.457 593 55 2.3717
Bean 4.5 48 786 1.186 425 210 2,655
7.5 49 796 1.202 425 212 2,684
Wheat 4.5 127 1.148 3.680 1.145 139 6,239
1.5 180 1.644 5.012 1.319 166 §.321
Corn 4.5 566 4.361 4,843 4,646 2.009 16.425
1.5 603 4.646 4.464 4.610 2.274 16.397
Manioc 4.5 1.930 14.524 6.719 9.094 3.110 15,505
(Cassava) 1.5 1.977 14.724 6.863 - 9,492 3113 36.169
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The South and Southeast regions would use over two-thirds of all the six
commodities considered. The situation with cassava could change considerably
if the extraction of alcohol from cassava should increase.

Comparing projections of production with demand, we can examine how
the projections tend to match.

The Vargas Foundation has recently published a preliminary version of -a
group of supply and demand projections of agricultural goods.*® To project
production a simple and straightforward one-equation model was used, taking
time as the one independent variable. This means extrapolation production
patterns observed over time.

The projections for the country as a whole are in Table 20.

TABLE 20. Prosecnions oF PRODUCTION anm: DEMAND oF Sox Foop Crors
(1000 tons)

Commodities Quantity produced. Quaniity demanded*
Rice - 12,254 ) 9,560
Potato 2,380 2,377
Bean 3,883 2,684
Corn 23,947 16,597
Manioc 50,144 36,169
Wheat na 8321

*Proposed rate of income change =7.5% a year.

If the trends prevail, there should not be major problems in meeting demand.
Regarding quantities, production will outrun domestic demand.

Nutritional Needs

The Vargas Foundation published a thorough study of the nutritional
situation of Brazilian familics in 1970.* The study used data from a survey
of 8,600 households. it shows that about 38 percent of Brazil's population
had a daily intake of less than 2,450 calories. Over half of the country’s urban
population and cver a third of its rural people had a caloric intake of lcss
than 2,450. Over 7 percent of the urban population and almost & percent
of the rural population fell below the daily reference standard of 55 grams
of protein and 40 grams of fat.

The comments in the present section will come basically from the Vargas
Foundation study. Regional or local studies based on more recent surveys
are available. They tend to confirm the results of the Foundations survev.
For example, a study done at Montes Claros,** a county in the Minas Gerais
in the Eastern region, showed an average caloric intake. of 2,774. The

T b

Foundation's study showed for the whole Eastern Region a caloric intake
of 2,575. Between the two numbers the difference is smaller than 8 percent
of the lower value.

Table 21 gives a more detailed picture of the regional differences, and
associated caloric intake with income classification. The country’s average
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caloric intake is 2,565 with a high of 2,771 in the South and a low of 2,207
in the Northeast. The minimum caloric intake is 2,450 calories.

The protein intake situation is shown in Tablec 22. Beyond the regionai
and rura] urban differentiation the source of protein is also pointed out by
V (Vegetable), A (Animal) and T (Total). Groups with a protein intake of
less than the recommended minimum of 55 grams are found only at the
lower-income levels.

For protein consumption, the country’s daily per capita average is 77 grams,
A regional low, found in the East and the Northeast, was 73 grams daily. The
high level was 83 grams, found in the South. Despite the favourable averages,
it is known that considerable sections of the population suffer from pretein
shortage, especially in the Northcast.

TABLE 23. Dany PEr CarPiTA FAT INTAKE OF BRAZILIAN POPULATION

Annual Family Northeast East South Brazil
Income vV R T v R T v R T ¥ R 7
1 21 22 2 28 30 2% k1 IH ¢l 3 30 32
n 5 28 2 35 47 41 46 62 54 39 45 41
ni 37 35 37 48 50 49 52 61 57 46 49 46
v 4 31 386 52 59 56 57 63 59 52 57 351
v 47 48 49 57 &4 60 67 77 75 56 64 60
vl 62 43 49 68 69 69 72 78 75 72 64 65
Vi i W0 7 % 1M 4 85 5% 90 Bi 94 88
VIl 110 64 81 94 84 90 93 124 108 9 91 89
X 131 56 82| 107 107 102§ L0 140 133 | 114 112 113
ToTAL 46 38 41;- 63 65 67 77 75 63 60 63

Source: Adapted from Fundacdo Getillio Vargas.1+

The average national consumption of fats (Tzble 23) wns 63 grams daily,
per capita. The lowest consumption was again in the Northeast, with 41 grams,
the highest in the South with 75 grams. Again, the averages seem to be
satisfactory. In the groups below average, one will find several groups with
shortage of fats in their diets.

Cereals furnish about half the average daily caloric intake per person in
the country. Rice, beans and bread supply two-thirds of the caloric intake
from cereals.*p When cornmeal is added as the fourth commodity,
one takes account of 77 percent of the cereal caloric intake in the South.
88 percent in East and 92 percent in the Northeast.

Fats and oils form the second important calorie group.

Sugar-cane is responsible for about 12 percent of the nation’s caloric iniake
and the meat commodity group ranged from 10 to seven percent of the
caloric mtake.

In all three tables, the Northeast is the region with greatest nutritional deficits.
In all the regions of the country the urban sector also shows higher deficiencies.
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The Performance of the Agricultural Sector—Food Supply

Several studies have independently argued and shown that the agricultural
sector of Brazil has played its role quite satisfactorily. Schuh®® makes a
general argument in favour of the primary sector.of the Brazilian economy.
Pastore®® has studied the price elasticity of the supply of agricultural products.
Mendonga Barros?* has examined the peneration of foreign reserves from trade
of agricultural products, Fishlow*? analyzed the capital transfer from agricuiture
via the exchange mechanism. In all these studics the conclusions indicate that
the agricultural sector has performed reasonably well

It has also been argued and it can be shown that the performance of the
sector is not to be measured by increases of the land productivity levels. Pastore
et al.* have considered this particular characteristic in a historical perspective.
Their conclusion is that even this characteristic was guided by rational actions
which tended to use the abundant factor first, land in this case.

A definition to promote yield increase, at the same time that new land is
brought into the production process, has been made by the Brazilian
Government. Investments in research, technical and financial assistance are
the means to be used to promote the technological changes that will raise
the productivity levels in agriculture.

Even without considering any special action to raise the productivity levels
of the resources used in agriculture, the projections in Table 20 were shown to
outrun the domestic demand expansion. That was the first evidence that as
long as the solution of the Brazilian food problem depends upon guantities
produced, the agricultural sector of the economy will solve it.

An exercise was periormed in extrapolating both the land area and the
land productivity trend, to obtain estimates of production of the six
commodities considered earlier on a regional basis. Table 24 shows
the conclusions:

TABLE 24. SuprLy ProjfeCTIONS OF Six Foop CommoDITIES, 1979

(1000 tons)
. Regions
Commodities North North-  South- South Mid- Brazil
east east ) wesr

Rice 156 1953 1843 2997 4218 11167
Potato — 4] 590 719 2 1352
Beans 14 1108 436 1297 o 3165
Wheat — —_ 22 2579 1 2608
Comn 88 ’ 2396 5648 9200 1931 19263
Manioc 1980 145907 6297 11648 2529 37361

For the country as a whole, potatoes and wheat prO]ectcd a deficit at the
end of the present decade.

Comparing the values in Table 24 with those ol' Table 19 will show the
regional projected balances (Table 25).
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The approach for Table 25 was simple. The supply side is very conservative.
Specifically for wheat, the supply projection docs not reflect the decision that
was made by the Brazilian Government to reach- self-sufficiency as carly
as 1977.

"TABLE 25. -BALANCE OF SUPFLY AND DEMAND PROJECTIONS, 1979

(1000 tons)
Regional Balance
Commodities North Norih- Sonth- South Mid- Brazit
east edst west

Rice —13 337 —3735 1645 3397 1607
Paotato —40 —181 —877 126 -—51 —1025
Bean 35 312 —766 872 98 481
Wheat —180 1644 —4990 1260 159 —5713
Corn —515 2250 1884 4590 —343 2666
Cessava 3 183 —566 2156 —584 1192

Demand projections assumed an income growth at the rate of 7.5%4 per ycar.

In terms of regional figures, the outcomes for the North are not unexpected.
The country has decided to colonize the region, but not 'within a five-vear
period. In this light, the deficit shown for the North is not a major problem.

The Souiheast is the other region with a consistent deficit for ail six
commodities. It is a region in which technological changes will have to be
made if its food commodities are not to be imported. Cassava and beans
are the two commodities which may easily change the balance. This region
has been settled and almost all of its tillable lands have been incorporaicd
into the production process. Whatever is left is more likely to be converied
into pasture land. The cerrado area remains, which probably will not be
“tamed” before the end of the present decade.

A closer look into the supply side can be taken with a different approach.
Dividing agricultural products into industrial raw material, export goods, and
food, one sees the {ollowing situation over the period 1950-68 (Table 26).

In Table 26, attcntion is called to the two extreme groups of commcdities.
The food group is the one with the smallest growth in vields; the fasiest-
growing yields are of the export crops. The rates of growth would be even
greater in this group if the table were to show the six crop vears after 1968.
The soybean boom came in the seventies.

What Table 26 shows is the trend of the export goods that had already
started to grow in the early sixties. Apart from the differences in the rates
of growth, it can be seen that all three groups of commedities show increasing
yields. With the new policies that government has decided to implement
for the agricultural sector, yvields can be expected to increase more rapidly.

Yield growth is just onc component of the total production changes. Total
production growth can be broken down into the following components:
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TABLE 26. AVERAGE RATES OF GROWTIl IN YLD

{(kg/ha)

Time period I"‘:’:;;;ﬁé"f“' Export goods t Food producisty
194045 —3.72 —{0.89 1.34
1945-50 1.72 0.31 G.97
1950-55 4.48 =2.37 —0.45
1955-60 1.32 5.0 2.07
1960-65 4.05 1.1 1.32
1965-68 0.44 8.9%4 1.08

*cotlon, peamuts, sugarcane, tobacco, soybeans, wheat.

tcocoa, castor beans, agave, cofiee.

tirice, sweet potatoes, onions, bzans. manioc, corn, bananas, oranges,
pineapples, coconuts, tomatoes, potatocs, grapes.

Sousce: Mendonga Barros.2®

AP _A(PIA) | A(A/N) | AN

P = PiA AN TN

This decomposition was proposed by DelfimNetto,’® later by Pastore, and
Alves and Rizzieri** have also used it. Griliches?® and Havami and
Ruttan® point out that it allows identification of the source of production
growth, Table 27 shows cach of the components {or Brazil of agricultural
production, for the same period 1940-68.

Since 1955, though vield increase has been an important component of
the growth in agricultural production, it is not the most important one. Increase
in the rural labour force has also played an important role in the total growth
of agricultural production, _

In the vears to come, increase in production per area will definitely plav a
major role. The investments in production of new technology will guarantee
better yields for the land. The rural/urban migration process will decrease the
riral labour force and. as a consequence, increase the land/man ratio.

TABLE 27. CoMPONENTS OF THE RATE OF GROWTH OF AGRICULTURAL PRODUCTION,
1940-68

Components 19403 1945-50 1950-35 195560 196065 1965-68

Increase in production per . -

area (%) . APIA 0.58 0.48 0.18 2.99 2.14 2.36
PiA

Increase in the land-man

Ratio (%4) AAIN 0.59 1.46 0.80 0.46 2.48 .79
AN

Increase in the rural labour

Force (%) ANIN 1.55 1.55 3.5 3.53 1.36 1.36

Production growth {50}

rate APIP 3.1 3.4% 4.5] 6.98 5.98 4.51

Source: Pastore, Alves and Rizzieri,
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With the emphasis that is being put on research and technical assistance,
increases in productivity and.in the total production can be expected.

Historically, the decisive agricultural policies have been adopted under the
critical pressures of the demand for food, mainly imposéd by the_large
~ industrial " centres, Sio Pavlo and Rio de Janeiro, Smith.** The situation
is not different today. The pressure from the large urban centres apart from
Sdo Paulo and Rio de Janciro is considerable but these two centres exert
today a stronger pressure than ever before.

Brazil is developing a tradition as exporter of a few agricultural foods.
This new venture is another strong source of demand pressure. The need for
foreign currency and the problems of the balance of payments both require
larger surpluses to be exported. The country has realized that with a strong
agricultural sector it will be able to cope with these pressures, and it has been
decided to make the sector as strong as possible. Brazilians know that their
country will be of the size of ils agriculture.

Future Prospects—Towards a More Aggressive Agricultural Policy

The data examined in the last section contain just the initial effects of the
new policies for the agricultural sector. The changes in policies were quite
important and will be considered here. More recent data were not available.

With a modecl based on import substitution industrialization, low food
prices, redurtion of the utilization of capital in the agricultural sector, an
implicit intensification of the use of the abundant factors, land and labour,
the agricultural sector of Brazil would not be able to respond to the iniense
demand pressures excrted on it since the mid-sixties. The high rates of growth
regained by the ecconomy and the clear option to fight for externai markets
for agricultural products, began to require increases of the supply of agricul-
tural products beyond what could be obtained from the expansion of the
agricultural frontier.

The Brazilian Government soon understood that the strategy of agricultural
policy nad to be changed. The new orientation should favour the incorporation
of nmew lands, but at the same time technological modernization would be
necessary. The new agricultural policies have now two objectives: expansion
of the agricultural frontier and increase in the productivities of land and labour.

The food demand crises continue to play an important role in the reformula-
tion of the country's agricultural policies.

. Some specific aspects of the new pohcv are “discussed at this point. The
major guidelines are:

1. The central objective is to promote production.

2. The increase in production on the necded scale cannot be cbtained only
in function of the use of more land. It is necessary to have a self-sustained
increase in productivity.

3. The modernization of agriculture associated with improvements of the
labour and capita) markets will bring about better standards of livi ing for the
rural population without having to depend upon fundamental reforms.
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4. Productivity increases can be obtained through the use of instruments
such as minimum prices, rural credit, and research and technical assistance
programmes. '

" 5. In regions where the land tenure structure would impsde modernization,
a limited agrarian reform would be established, with the central objective
of increasing productivity.

The instruments to be used are:

(1) The incorporation of the Amazon and of the cerrado area. Two specific
programmes were defined bhere: the Polamazonia and the Poloceniro. The
programmes seek to expand the agricultural frontier in the direction of the
abundant fertile lands of the iwo regions. They intend also to stimulatc
a migratory flow northeast to these two regions.

The main points of the agricultural side of the programmes are, for the
Polamazonia:® agricultural and livestock research, technical assistance,
regularization of the Jand tenure process and colonization, marketing, natural
enewable resources, fisheries. Dther components of the programme that are
related to the agricultural seccior are: construction of the transportation
infrastructure, construction of the electrical energy infrastructure, development
of the mining industry, health care programmes, educational programmes.
About 295 million dollars have been allocated to the Polamazonia programme.
to be used from 1975 to 1979.

For the Polocentro® the major lines of action are: agricultural and live-
stock research {to be promoted through EMBRAPA’s units and the stale
research organization, universities, and other organizations in the area);
promotion of agricultural extension; stimulus to forestation and re-forestation
with the help of fiscal incentives; road construction (estradas vicinais): rural’
clectrification; implementation of a system to process, store and transport
agricultural products: stimulate the regional production and marketing of
lime and other inputs; regularization of the land process. About 250 million
dolars have been allocated 1o be used in the Poloceniro in the 1975-77 penied.
With other possible resources allocated to the region, it is believed that about
onc billion additional dollars may be added to the programme budget for the
same period.*

Stmilar regional programmes have been devised and are in the process of
implementation. Among these, is the Pantanal Programme of Mato Grosso,
and the programme for the geo-economic region of Brasilia. For the latter
about USS 185 million have been allocated to be used from 1975 to 1977.7
The Polonordeste programme will apply 850 million dollars in the period
1975-79.#

(2) Minimum price policy. The objectives of this policy are manifold.
Traditionally it has been used in other countries as a means to stabilizing
farmers’ product prices and farmers' incomes. In the Brazilian case it would
also have the objective of accelerating the growth of production.

It would also induce increases in the production of those commodities with
favourable markets while it discriminates against thosc with an unfavourable
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market situation.

It also serves the purpose of channelling more production nto the markets.
Subsistence crops have a substantial part, copsumed within the producing unit.

As a risk-reducing device, minimum pricg policy should pave the way to
modernization of agriculture. It should also induce the expansion of land
utilization. '

Considerable amounts of money have been used to support the minimum
price programme (Table 28). About 25 commodities are covercd by it
Corn, cotton, soybean, rice, bean and groundnut are some of the most
important,

TABLE 28, AmounTs OF MoXEY PUT
INTO THE PRICE SUPPORT PRUGRAMME
(US$, Equivalent)

Year USss (1000}
1970 91897
1971 98,754
1972 174,52¢
1973 141,853
1974 423,958

(3) Agricultural credit and technical assistance. The credit market, left
to itself, has tended to discriminate against the agriculural sector. 1f nothing
else, the industrialization mood would Jead to such discrimination. Agricultural
subsidized credit is seen as a correction to such imperfection. It facilitates
the better use of land and agricultural fabour, contributing to0 the use of more
land, a basic objective of the whole set of policies. At the same time. credit
subsidies lower prices of modern inputs, making them more attractive to [armers.
Once farmers have learned to use them they continue to do so even if th?
subsidy is cut off; Smith'' has found evidence of this in Brazil with fertilizers.
In this case another objective of the credit programme is lo facilitate the
modernization of agriculiure.

Three factors were mentioned by Smith that would influence the success
of the credit policy: the demand elasticity of the subsidized input: the excess
of the social marginal productivity over the social cost: the size of the demand
shift caused by the knowledge acquired and the experience accumulated by
the farmers. In this way agricultural credit will facilitate the modernization
of agriculture.

Another component of the problem here is that a great majority of farmers
do not know of miodern inputs, or cannot use them correctly. Technical
assistance js required. -

The Brazilian experiment has consisted of combining, in a single programmv,
agricuftural credit and technical assistance. This experiment has been working
in Brazil since the late forties. Of the scveral adaptations it has gone through.
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the one made in the name of the new policy has been implemented since 1964.

- With the emphasis on production as the main focus of the agricultural policy.
the extension system, together with the Central Bank, decided to assist the
big farmers in an aticmpt to obtain fasier and more sizable responses.

This programme has been responsible for the-accelerated use of fertilizers.
From 1967 to 1972 the fertilizer application in the country rose from
445,000 tons 1o 1,746,000 tons. About 70 percent of these fertilizers are
imported.

Table 29 shows the amounts of moncy in the agricultural credit programmes
after 1970. The figures are in US dollars at the November 1975 exchange rate.

TABLE 29. AMOUNTS OF AGRICULTURAL CREDIT

Year Amoumt {(USS I0) i Year Amountt (USSR 1000)

1970 2,140 1972 3,333
1971 2,615 19373 4,908
1974 7,824

i

Source: Banco Centrald

(4} Reformulation of the federal institution {or agricultural and livestock
rescarch. Historically, the agricultural rescarch capacity of the . federal
government has been deficient both quantitatively and qualitatively. With
the overall change in agricultural policy it has been possible to make the
reform that created EMERAPA (The Brazilian Company for Agricultural
and Livestock Research). It is attached to the Ministry of Agriculture and
yct enjoys the flexibility of private companies. .

The main characteristics of EMBRAPA are;*®

Major decisions of resource allocation with a commodity orientation,

Conceniration of research resources in the problems related to fewer
products.

Selection of priority problems with the usc of the systems approach,

Resource allocation ariented by well-defined programming process.

Ageressive human resource policy. Here one finds at least three distinet
lines of action:

1. Gradualte training of the research staff Jeading to formal degrees (MS
and PhD)

2. On-the-job training programmes {or some research workers, but basically
for supporiing personncl

3. An aggressive wage policy that has converted the rescarch job option
into on¢ which competes for the researcher’s talent in the job market

Foreign technology transfer is also adopted in th: EMBRAPA's model.
Three basic methods are exercised here:

1. Training researchers abroad
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2. Importing a few equipment items and other materials which embody
new technologics '
3. Hiring rescarch workers in the internaticnal market.

The private sector acts as a source of problems to be researched angd
also as demander and consumer of the research results.

The agriculiural research system works well, articulated with the Nationul
Systems for Science and Technology.

The agricultural and livestock research system is well connected with the
agricultural extension institutions.

Administrative flexibility allows searching for financial resources in ditferemt
directions. The management of the financial resources of EMBRAPA cun
be made according {o its own pricrity definitions.

EMBRAPA was created in.1972. Tt has been in charge of agricultural
rescarch in Brazil since 1974. Table 30 gives an idea of the kind of budgetar.
impact the organization has had on resources allocated 10 Tesearch.

TABLE 30. Feperat RESOURCES ALLOCATED T0 AGRICULTURAL AND
Livestock RESEARCH

Year Uss 1000) ¢ Year US55 (1000)
1970 10.600 1973 14,000
1971 9.500 1974 26.470
1972 8.800 L1975t £0.000

l 19764 91.294

*EMBRAPA started lo respond for the agricultural rescarch in the
country,
{Proposed budget.

(5) Export corridor. This programme covers the majority of states in the
centre-south region. It intends to:
1. Build and equip harbours to lower the cost of ecmbarking agricujtural
goods
2. Build roads for transporting agricultural produce
3, Build silos and other storage faciiities
4. Provide technical assistznce 1o stimulateé production of specific cori
modities such as corn, cotton, beci, wood and cassava. |

Since the centre-south region has better conditions for competing in the inte
national market it has been the main focus of the policies. The muo
allocated to this programume is disiribuled among others already meniened
On the consumer's side. government policies related to agricultural producis
deal basically with the marketing process.

CIBRAZEM, the Brazilian Company {or Grain Storage, and COBAL,
Brazilian Company for Feood Supply, enier the marketing process 1 avend
oscillation in food quaniities available to the population, Agriculiini
producers also benefit from their activities.
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SUNAB, the National Superintendency of Food Supply, as an overall
supervisor of commodity prices, also watches prices of agricultural products,
both at the wholesale and retail levels,

These are the benchmarks of the new agricultural policy of Brazil. The
authors refriin from adding other items to-the Jist. .

The main focus is on promolion of production through enlargmn the
agricultural frontier with increases in productivity. It is foreseeable that
considerable demand for labour should be created in the rural sector. Capital
is also subsidized with negative interest rates.

The policy certainly will not be distributionally neutral on its benefits. Larger
farmers will benefit from the majority of the incentives. Meanwhile social
sccurity and other programmes are being conceived and implemented to
favour agricultural workers.

Summary

From 1950 to 1974, the Brazilian economy has had one of the highest
growlh rates in the world. Despite the perverse cffects of some economic
policies adopted during this period, it averaged a growth rate of 7.1 percent
per year.

The Brazilian labour force has been mobile; in spite of this, sizable wage and
productivity differences persist; both interregionally for the same sector and
intersectorally for the same region.

A specific labour market study has suggested a strong link between the
industrial and the agriculiural labour markets. This link explains the inter-
action betwecn the two sectors which reflects in the well-being of rural people,
the failures of the industrial cmployment process.

Educational effects tend to sugaest that education will tend to lower the
supply of labour to the agricultural sector {an ambiguous result).

Minimum wage policy has been responsible for the reduction of cmplovment
(in the state of Sio Paulo). There is high sabstitution abilitv batween fabour
and capital because of the high wage clasticity in the demand equarion.

In the subsistence sector of the agriculwral labour market, familv labour
is used to the limit of its capacity. There seems 1o be little room for improve-
ment of the income of subsistence farmers through programmes with the
goal of increasing production through moare intensive use of family labour.

The Bruzilian popuiation v.as, in 1970, near one hundred million. lts rate
of growth was high in the #ffties, higher in ‘the sixties, reaching about
3.0 parcent per year.

The popuiation is not evenly distributed but there is considerable mobility
inierrcgionally.

Despite its fast-growing trend and its concentration in regions such as the
Northeast not adequately arrayed for the population it holds, the real popula-
tion problem faced by the government is related to two other characterisiics:
the age compesition of the population and its level of education. These wo
characteristics of the population are carried to. the labour force and have
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their adverse effects on the performance of the whole economy. Fifty-three
percent of the population, aged 15 to 60, make up 92 percent of the labour
force. About 30 percent of the labour force is illiterate. This group and those
with clementary schooling add up to about 55 percent of the labour force,
Only 2.5 percent of the workers have colicge education. For the rural sector
the situation is even worse. Ninety-nine percent of the rural labour force
is illiterate or has only elementary school education.

Rural-urban migration is intensive. With the kind of education the rural
population has, urban unemployment increases.

The population problems in Brazil are tackled indirectly through hygiene,
health care and education programmes.

The Brazilian population is rather mobile; convergence analyses of the trend
of the population movement show the poor slates losing population. Two
rich states (Minas Gerais and Rio Grande do Sul} are net exporters of
population.

Parand, Goids, Mato Grosso and Maranhdo are the net importers. The
Northeastern states are the ones that Josc most population. About ten percent
of the population migrates within a decade. With migration, it seems that
the income differences between the population of the state tend to diminish.
This seems to be true when all the states are taken together, when the
high- and the Jow-income states are taken as separate groups, and-also when
one looks at each group separately,

An cconometric analysis of the migration process indicated that people
tend to migrate, or not 1o migrate, in rtesponse to their own region’s
characteristics.

High-income levels and urbanization of a region tend to prevent people
from emigration. Inequality of income distribution and education tend to be
positively associated with out-migration from a region. Income growth and
demographic density at the origin favour migration as do high-income levels
at the destination. Concerning rural-urban migration, the distinguishing fact
is that the 1970 <cnsus has shown the rural sector of the country with less
than half of its poputation.

By meuns of regression equations, efforls were made 1o explain the rural-
urban migration process. .

Within the simple regression models, the variables showing significant effect
on migration were: road extension per km,? per capita income in the rural
seclor, per capita income in the urban sector and income inequality in the
rural sector. -

The nature and the effects of the explaratory variables prevailed when
a miuitiple regression mode! was used. The most important directional effact
indicated that the higher the rural-urban income ratio, the more people will
migrate from the rural sector.

Income and population growth will necessarily represent demand pressure
upon the food-producing sector, Between the two, the population componant
would be responsible for about two-thirds or three-quarters of the increase
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in the demand for food. The policy changes in the agricultural sector have
made Brazil an cxporier of commotfities produced by ils primary sector.,

Extrapolation of the country’s production capacily shows that the country
wili continue to build up its exportable surpluses. The mere extrapolation
of the production capacity is a rather conservative outlook. The country’s
potential as an agricultural producer will allow for more than just the historical
growth path that it has shown.

As far as the nutritional situation is concerned, the country is reported
to have serious deficiencies in specified sectors of its population. The most
notorious deficits concern the caloric miake. Over a third of the country’s
population is reporied to have daily calorie intake of less than 2,450 calories.

In terms of the computed averages, the country is reported to have more
than the required minimum of per capita consumption of protcin and fats.
Partially obscured by the averages, -however, is the fact that for significant
parts of the population. protein and fat intakes are below the required
mintmum. The cereals are the major group of foodstuffs to furnish the
Brazilian population with calories. '

Projections lcave the country in a rather comfortable situation as far as
cereal production is concerned, but wheat is the exception. But wheat is
also a crop in which increases in production i the future should be faster
than the historical trend. To change the historical pattern of production. the
Brazilian government has decided 1o implement policies that will change the
picture drastically. Agricultural research and technical assistance will be two
very important tools in this process. '

Agricultural credit will also be highly subsidized. Marketing infrastructure”
will also be improved considerably. More than just satisfying its domestic
demand, Brazil has reali-2d iis poiential as an exporter of food commodities.
The country is now preparing to explore its potential.
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Import Substitution and Implicit Taxation
of Agriculture in Brazil

Eliseu Roberto de Andrade Alves and Affonso Celso Pastore

The industrialization that Brazil experienced
prior to World War II was not induced by the
government. It had its origin in the relative
profitability of the agricultural and industrial
sectors, which favored a shift in resources to
the industnial sector. During the period from
the end of World War Il untl the early sixties,
a deliberate import-substitution policy was
pursued. The factors that gave rise to that
policy were the difficulty that the country en-
counterad in foreign trade during the Depres-
sion and the two world wars, the influence of
the Prebish thesis, and the dominance of two-
sector models (Rannis and Fei, and Jorgen-
son) as the basis for development policies.

Brazilian industnialization policy was based
upon three pranciples: protection against
international competition, easy access to capi-
tal, and stable wages. This constituted a policy
to transfer resources generated in agriculture
to industry, thus penalizing the primary sec-
tor.

The penod after World War'Il witnessed an
industrial growth never before seen in Brazil-
ian history. Industnalization generated strong
pressures for urbanization., with the result
that, by 1970, 56% of the population was ur-
ban. This created pressures on the supply of
food and fibers.

This paper attempts to review some effects
of industnialization on agriculture. It concen-
trates on economic and trade policies that re-
sulted in the implicit or explicit taxation of
agriculture.

Brazilian Trade Polices, 1946-77

This section draws heavily upon studies by
Martin, Melo. and Veiga. where a detailed de-
scription of the varous trade policics may be
found. The import policies were designed to

Eliscu Roberto de Andrade Alves is director of the Empresa
Brasiicira de Pesquisa Agropecunna, and Affonso Ceiso Pastore is
director of the Fundacao Centro de Estudos do Comercio Ex-
terior.

stimulate industrialization by protecting the
industrial sector against foreign competition
and by reducing the cost of capitai, These
policies also aimed at controlling imports to
solve the problem of recurrent trade deficits.

Export policy was based on an “"exportable
surplus”™ model (Leff). Trade policy in the
period that extended from the end of World
War [I to 1964 was characterized by a strong
bias against exports, thereby discriminating
heavily against agriculture. After 1964 most
export controls were eliminated and discrimi-
nation agatnst exports was reduced substan-
tially in respect to industrial products. In 1968
export promotion policies were established to
stimulate the exports of industrial products.
The benefits of such policies for agricultural
products were small. Moreover, in the case of
some agricultural products, outright export
prohibition continued when government au-
thorities believed agricultural prices were ris-
ing “‘too rapidly” and/or that ‘‘scarcity”
could occur in the domestic market.

Trade policies duning this pedod provided
strong protection to industry. Bergsman and
Candal indicate that effective protection was
190% for consumption goods, 50% for inter-
mediate goods, and 15% for capital gaods. The
effective protection for agriculture, on the
other hand, was negative. Moreover, in the
period 1954-39 the effective exchange rate for
imports varied from 2.4 to 4.0 times the effec-
tive exchange rate for exports.

The result of these policies was the trans-
ferance of a substantial amount of resources
from agriculture to industry. Fishlow esti-
mates the amount transferred from agriculture
to vary from 2.1% to 7.3% of industrial gross
national product (GNP} in the period 195537,
and to range from 11.6% to 19.1% in the penod
1958-60.

Trade policy was modified several times in
the period 1946~64. Quantitative controls to
restrict imports prevailed from 1947 to 1954.
Multiple exchange rates for exports were es-
tablished in the period 1953-57. Ad valorem
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tariffs were introduced in 1957, and substan-
tially increased the protection provided indus-
try. For the general category of imports these
tariffs could reach 80% of the value of the
good. For the specific category they could be
as high as 1509, with further increases per-
mitted by an exchange rate charge that varied
from 100% to 200%%. '

In the period 1964-67, an effort was made to
simplify the trade regulations and to open the
economy to international markets. The exter-
nal debt was refinanced, the government tried
1o kKeep imports to a minimum, it started to
encourage exports, and it began efforts to fight
the serious domestic inflation. Means of en-
couraging exports consisted of not only more
frequent devaluation of the cruzeiro but also
some reductions in the ‘*contribution quotas™
made by coffee and cocoa exporters. How-
ever, in January 1965, a 309 ‘‘contribution
quota™ was placed on beef exports. Ad va-
lorem taniffs on some export commodities were
reduced however.

Policies initiated in the previous period were
carmied over into the 1967-73 pernod. Con-
tinued efforts were made to reduce trade dis-
tortions. Tariffs were reduced, exchange rates
were further uvnified, and the multiple ex-
change rates were eliminated.

The major new policy innovation was the
introduction of the floating peg exchange rate
system. This consisted of frequent “‘mini-
devaluations™ that occurred seven to eight
times per year. These were at first made at
regular intervals, but later they were ran-
domized to discourage exchange market
speculation. The basic rule followed was to
devalue the cruzeiro at a rate approximately
equal to the difference between Brazil's inter-
nal inflation and the average inflation of
Brazil’s major trading partners, predominantly
the United States, Western Europe, and Ja-
pan.

Most export controls were eliminated, al-
though some conltrols were maintained on cof-
fee and cocoa. Various fiscal, credit, and ex-
change rate policies were used to provide in-
centives to export. although these were di-
rected more to the industrial sector than to the
agricultural sector, The government provided
spectal incentives to stimulate exports by pri-
vate firms, such as exemption from excise
‘taxes on all exports, exemption from sales
taxes on certain products used in production
for export, exemption of export earnings from
income tax or reduction of such tax, credit to
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finance export sales and export promotion at
overseas trade exhibitions.

Bacha and colleagues estimate that the
cruzeiro was overvalued from 20% to 25% in
the early to mid-1960s. Pastore and colleagues
(1976b) estimated that the exchange rate that
would bring equilibrium to the balance of
commerce was close to the observed rate for
the period 1970-73. This suggests the elimina-
tion of part of the trade distortions brought
about by changes in trade policies in the pe-
riod 1964-73.

Oil prices increased fourfold in October
1973. After six years of positive results for the
balance of payment, with a surplus of US$1.6
billion in [973, a substantial deficit of US3938
million occurred in 1974. The choice made by
the government to curb the crisis in the bal-
ance of commerce was to reintroduce import
controls. The ad valorem tanffs were raised,
and outright prohibition to import and other
measures to reduce imports were imposed.
The cruzeiro became overvalued again and
preliminary estimates reported by Rosa place
the rate of overvaluation between 25% and
35%. The rate of inflation rose to 40%, and
price controls on agricultural products became
frequent again. The export policy for indus-
trial products was carried over, with minor
modifications, into the period 1973-77.

Trade Policies and the Distribution
of Income

One consequence of the trade policies was to
reduce the cost of capital to industry. At the
same time, wage policy raised the private cost
of labor well above its social cost {Bacha et
al.). The combination of cheap capital and
high-cost labor caused the industnial sector to
have a low absorptive capacity for labor. In
1964, the industrial sector accounted for 35%
of GNP while the share in employment was
only about 8%. This was far below the com-
parative share in other countries with a similar
degree of industrializaton (Bergsman and
Candal). :

The low capacity of the industrial sector to
absorb labor caused labor to be dammed up in
agriculture, with the result that a large flow of
rural-urban migrants was channeled into the
low productivity service sector or accumu-
lated as urban unemployed. The average pro-
ductivity of labor in industry, which in 1950
was 6.4 times greater than the average produc-
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tivity of labor in agriculture, increased to 11.6
times in 1970. In a sense this indicates a wors-
ening in the distribution of income between
the two sectors.

The link between trade strategies and em-
ployment is complex. According to Krueger.
it involves not only trade strategies them-
selves and the structure of the labor market
but aiso entails examination of various factors
which contribute to distorting goods and fac-
tor markets’” (p. 270). Three linkages which
hold simultaneously can be identified. First,
there is the effect of the trade strategy on the
overall rate of growth and in turn on the rate of
growth of employment opportunities. [n the
case of Brazil, Valderrama has studied the
impact of the export subsidies for industrial
products on the growth of the economy and
the growth of exports. His results do not sup-
port the idea that the subsidies for industnial
products fostered either the. growth of the
economy or the growth of exports.

A second linkage is the effect on the demand
for labor via the influence of the trade strategy
on the composition of output. If a trade strat-
egy results in a higher proportion of GNP
orginating in labor-intensive industries, the
selection of the strategy will result unequivo-
cally in a higher demand for labor (at a given
real wage) than will the selection of the alter-
native. The third linkage is the effect that the
trade regime has on factor prices. To the ex-
tent that trade policy results in incentives for
the use of capital-intensive techniques, it af-
fects the demand for labor.

The trade strategies of 1946-73 discimi-
nated severely against agriculture. To the ex-
tent that agriculture is more labor-intensive
than industry, trade policy reduced the overall
demand for labor, other things being equal.
Data provided by Mendonca de Barros {1973)
suggest that the export promotion strategies
benefited relatively more those industries with
a high capital-output ratio and which also
require labor.with a high level of training and
specialization. This led to an increase in the
demand for a type of labor that was in short
supply, and hence contributed to a worsening
in the distribution of income (Langoni).

The overvalued exchange rate and selected
export subsidies also distorted internal prices.
Pastore and colleagues (1967) conclude that
elimination of these distortions would raise the
relative price of products consumed by the
poor. At the same time, the price of products
consumed by the rich would decline. Hence,
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correction of the distortions would aggravate
the distribution of income problem, at leastin
the short run.

A similar point has been made by Schuh
(1977) in respect to agricultural products. If
export restrictions were eliminated the short-
run effect would be an increase in agricultural
prices. to the detriment of low Income groups.
The effect on the rich would be weaker since
the consumption of food is a smali share of
their total consumption.

Trade policy also had a number of effects
that were detrirmental to regions outside of the
industrial Southeast. First, these regions were
forced to pay higher prices for those consump-
tion and capital goods produced behind the
protective tariff wall than they would have
paid if they had been able to import them at
nondistorted prices. Second, capital which
could have been invested in their own devel-
opment was transferred out of these regions
by means of trade policy. The loss of capital
meant that the capital-supplying regions could
not provide additional employment for their
population, nor finance needed improvements
in their basic infrastructure such as education,
roads, or agricultural research and extension
activities. From about 1950 until 1961 the
Northeast experienced an average annual
transfer of capital to Sao Paulo of about US$25
million. For the entire country outside :" thc
State of Sdo Paulo the transfer to this s=°¢
was about US$31 million (Martin, p. 2. |

Starting in 1962, the resource flow a:
regions through the terms of trade reve.
The factors affecting this reverse flow in-
cluded the trade reforms starting in 1964, the
rse in international commodity prices (in
1969), and government programs designed to
help the Northeast.

Trade Policies and Productivity Growth
in Agriculture

Trade policy had a positive effect on agricul-
ture by means of the large urban-industriai
complexes that arose as a consequence of
import-substituting industnalization. Agricul-
ture benefited from the expansion of the non-
farm labor market which increased the number
and kinds of jobs available to prospective mi-
grants. This speeded up the migration process,
and as the opportunity cost of labor increased,
a reprganization of agriculture was tnduced.
The market for agricultural commodities be-
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came large and predominantly located at a few
growth poles. Agriculture located close to
these poles could operate at lower average
cost—either because of increased specializa-
tion or because of the realization of economies
of scale. With the concentration of produc-
tion, more social-overhead capital was pro-
vided. This included roads, which lowered
transportation costs, and improved educa-
tional facilities, which increased labor mobil-
ity and raised labor productivity (Schuh,
1969). '

Recent literature stresses the role of pe-
riodic food supply crises on policy making
(Smith). The urban-industrial complexes were
very sensitive to food shortages and hence
were an instrument of pressure on the gov-
ernment to shape an agriculture policy that
would increase the production of agricultural
commodities at a lower cost. In the short run,
the signs of crisis were frequently misinter-
preted. Price and export controls were estab-
lished for agricultural products to lower or to
restrain the increase of the prices. But the
crises eventuaily brought about a change in
policy, with preater emphasis on increasing
agncultural productivity. .

The negative effects of trade policies are
related to the participation of agriculture in
international trade. This participation could
have been larger if it were not for the restric-
tions that stemmed from an overvaiued cur-
rency and in certain cases from outright pro-
hibitions against the exports of agricultural

- products. The negative effects also are related
to the fact that agriculture could have had
access to lower-priced inputs if it were not for
the protection given to the industrial sector.
The increase in price for modera inputs was a
severe restriction to the modemization of ag-
riculture.

Mendonca de Barros and Graham recently
constructed aggregate indices for production
and productivity of Brazilian agricuiture. They
considered two regions and compared them
with the State of Sao Paulo. The results were
also aggregated for all of Brazil. One region
was the poverty-stricken and densely popu-
lated Northeast, while the second region in-
cluded all other states except Sao Paulo, the
Northeast, and the North region (the Center-

. South). The two regions and the State of Sdo
Paulo combined account for about 90% of the
agricultural output of the country.

Two classes of products were considered:
one included products for the domestic market
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and the other products for foreign markets. At
the aggregate level the annual rate of increase
of production for domestic products was 4.4%
for the period 1932-76, 4.0% for the period
1962-76, and 3.3% for the period 1968-76. On
the other hand, if one excludes coffee from the
export products, the annual rates of increase
of production for this class of products were
5.39 for the period 1932-76, 7.2% for the pe-
riod 1962-76, and 9.8% for the period 1968-76.
When coffee was included among the export
products, the annual rates of growth for this
class of products declined to 4.4% for the pe-
riod 1932-76, 4.0% for the period 1962-76,
and, finally, to 3.3% for the period 1968-76.

Given that population was growing at a rate
of 2.7% per year, per capita income was in-
creasing at a rate of 6.0% per year, and assum-
ing an income elasticity of demand of (.5, it
appears that domestic demand was increasing
at a rate of 6.0% per year. Hence, although the
aggregate rates of growth of production were
greater than the rate of increase of population,
they were not keeping pace with the increase
in demand. This was reflected in an upward
trend in agricultural prices in recent times.
Moreover, products for the domestic markets
were being replaced at the production level by
export products. This probably aggravated the
nutritional problems of the low income
classes. Tumning to the productivity of land, in
Sao Paulo the productivity for export products
{with coffee) increased at a rate of 8.1% per
year for the peried 1962-76 and 12.6% for the
period 1968-76. If coffee is excluded from the
export products, there was no increase in land
productivity in the period 1968-76, but the
increase was at an annual rate of 5.0% in the
period 1962-76. Productivity of land for
domestic products increased at a rate of 5.3%
and 8.0%, respectively, for the periods 1962-
76 and 1968-76.

Coffee is not an important product in the
Northeast region. The rates of growth of pro-
ductivity for the export products were 2.5% in
the period 1962-76 and 4.05% in the period
1968-76. There was no increase in the produc-
tivity of land for domestic products in the pe-
riod 1962-76, while for the 1968-76 period
there was actually a decline in productivity (at
a rate of 4.5% per year).

in the Center-South region there was no
change in the productivity of land dedicated to
export products for either period, If coffee is
excluded from the index, the productivity of
land for export products increased at an an-
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nual rate of 3.4% for the period 1962-76, but
there was no increase for the [968-76 period.
The rate of increase of productivity for domes-
tic products for the period 1962-76 was 1.6%.
Again, no increase was observed for the
1968-76 period.

For purposes of analysis two questions can
be posed: Why were the observed rates of
increase of productivity higher in Sio Paulo
than in other regions, and why was the per-
formance of agriculture in general relatively
modest? The answers can be found in de Jan-
vry's socioeconomic model of induced innova-
tion, which puts the emphasis on stress,
synonymous with falling profits. This idea can
be used to further ciarify the role of the urban
industrial complexes in the modernization of
agriculture. But in the case of Brazil, stress is
a consequence of increases in the price of food
for the urban sector and of the need to expand
exports so as to pay for a growing demand for
imports brought about by industrialization.
The urban population is very sensitive to food
shortages and has considerable capacity to
influence government to modify agricultural
policy so as to increase the supply of food.

To respond to the first question, it'is clear
that the agniculture located closer to urban
industrnial complexes can obtain more benefits
from them than the agriculture which is farther
away. The benefits would come as a conse-
quence of agglomeration, and of agncultural
policy on the part of both the federal and state
governments that is better designed to avoid a
shortage of food and to foster the production
of export products. To exemplify, it is well
known that Sao Pau'o has invested much more
in research and extension than the other states
(Smith}.

The distortions created by the trade policies
also helped Sio Paulo to develop its extension
and research institutions because the state ben-
efited from a substantial resource flow from
the rest of the country. The agriculture of the
State of Sao Pauio also benefited from the fact
that its urban industrial complexes were de-
veloped earlier than in the other states. Martin
has shown that the level of urban industral
development plays an important role in ex-
plaining why some states invested more than
others in these activities.

Martin drew on previous works by
Thompson to calculate the internal rate of re-

“turn that would be realized if the states taken
together were to invest in research and exten-
sion in the same proportion as Sao Paulo. Two
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experiments were performed. The first one
maintained for the rest of Brazil (the aggregate
of the other states) the same ratio of techni-
cians per 10,000 rural workers as for Sdo
Pauio. This would have required that the other
states taken together would have had to em-
ploy 31,675 technicians. They were in fact
employing only 8,189 technicians in 1970, as
compared to Sao Paulo's 2,978 technicians.
The other experiment maintained for the rest
of the country the same ratio of technicians
per Cr$10,000 of value of agricultural produc-
tion. In this case the other states taken to-
gether would have employed 11.133 {echni-
cians. The internal rate of return was_18% for
the first experiment and 28% for the second,
both of which compare well with the 209 rate
of return found for the State of Sao Paulo.

The second question is addressed to the
rather modest performance of the agricultural
sector. The literature on this subject is exten-
sive. But it can be reduced to three lines of
thought. The first was popular in the early
1960s and gave a great deal of emphasis to the
size distribution of land. The basic proposition
that stems from it is agranian reform (Cline).
The second line of thought is in the neoclassi-
cal tradition and considers the industrializa-
tion policies—trade distortions, price and ex-
port controls. etc. as negatively affecting the
modernization of agriculture {Zchuh 1974).
The Hayami and Ruttan book inspired the
third line of thought. The abundance of land
and labor that prevailed in a long period of
Brazilian history acted as a brake for the mod-
emnization of agriculture, leading to agricul-
tural policies strongly biased toward an in-
crease of cultivated area as opposed to an
increase of productivity (Pastore, Alves, Riz-
zieri; Schuh 1974).

The overvaluation of the currency is an im-
plicit tax on the agricultural sector. The pre-
dicted effects of this tax indicate a reduction in
the use of land, labor, and capital, and a trans-
fer of resources to the urban sectors. These
negative effects were aggravated by the fact
the industrialization policies increased the
prices of modern inputs. Hence the trade poli-
cies subjected agniculture to a double squeeze,
decreasing the price of agncultural products
and increasing the costs of production. Tiiere
were some compensating measures through
subsidies in the form of cheap credit. but these
measures led to still further distortions.

Lopes has evaluated the consequences of an
overvalued currency on the agricultural sec-
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tor. He examined the effects of a decrease of
10% in the price of agricuitural products. This
shift in the internal terms of trade would re-
duce the use of labor in agriculture by approx-
imately 189, release about 27% of the mobile
capital in agriculture for investment .in the
nonfarm sector, and reduce iand use by about
10%.

He also found that the value marginal prod-
uct of labor in agriculture would decline by
approximately 15%. When this is combined
with the overvaluation of labor in the indus-
trial sector due to the protection of that sector,
one begins to understand the large income dif-
ferential that has emerged between the indus-
trial and agricultural sector in Brazil. The re-
duction in land also explains the underutiliza-
tion of land that is common in Brazil. This
finding also helps to explain why there were no
strong incentives for farmers to use land-sav-
ing technology. Hence, in a real sense, trade
policies were detrimental to the modernization
of agriculture.

Conclusion

The rapid industnalization of Brazil succeeded
in changing its product mix in a short period
of time. An urban-industrial complex was
created, which in 1975 already accounted for
89.5% of national income. Moreover, 62% of
the population was living in the cities {IBGE).
Growth rates were very high in the 1965-76
period, with GNP per capita growing 6.2% per
year and total GNP increasing at a rate of 9.2%
per year (Conjuntura Economica).

There is growing concern on the part of
commercial partners of Brazil in relation to
her present trade policies. This concern will
probably induce changes that will benefit the
exports of products originating in agriculture
and those that have high labor content. How-
ever, increased per capita income, a high rate
of population growth and urbanization, and

- the need to export more every year will result
in accelerating demand for food and fiber from
Brazil's agricultural sector. A food crisis will
emerge unless production shows a major in-
crease, and the results reported herein suggest
that the supply of food and fibers is probably
lagging behind the growth of demand.

Brazil in the past could count on an agricui-
tural frontier with favorable ecological condi-
tions. The remaining frontier has continental
size, but is far removed from population cen-
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ters and requires huge capital investments in
infrastructure. It also needs large investments
in research and development of new agricul-
tural technology which up to now were not
produced in other countries or other areas of
Brazil,
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3. REFONMING THE BRAZILIAN AGRICULTURAL RESEARCH SYSTEM ( *)

Brazil is presently experimenting with a new mo-
del for organizing zgricuitural research activities: ihe
public corporation medel, The primary aobjective of
experiment is to increase the quantity and quality of
scientific knowicdge relevant to egricultural develop-
ment. 1ts main characteristic is that the whole research
sysiem is more sensitive to the demand for technolo-
gy. At the same time, the model is based on a type of
organization which is extremely responsive to the
change required by the ayriculturai production sector.

The main organizational 2gency of the new sys-
tem is EMBRAPA - the Brazilian Public Corporation
for Agricultural Research, This agency operates like
any public enterprise, being open to all types of fi-
nancial and human resources, and at the same lune,
ready to “"seli’” its service to all kinds of clients. The
Corporation’s principal product, of course, is agricuitu-
ral technology and its primary client, the Government.
Both -{ederal and state governments establish their
oricrities in terms of aroducts for export and domes-
tic consumption. An increase in agricuitural producti-
vity is the basic need to be met by the research, ex-
tension and credit compiex, with research being the
responsibility of EMBRAPA, The initial task of
EMBRAPA s to transform the general production
goals of the government into research programs
geared to ingrease the productivity of land and labor.
its second task is to organize and improve the human
cadres who execute therescarch programs, EMBRAPA
is nat subjsct 10 civil service porsonngt hiring rastric-
tions. In other words, it is free to hire whatever indi-
viduals are considered qualified for its programs at
the national and internztional labor market orices. In
ordér to maximize resources, EMBRAPA is directing
its main research programs thiough national centers.
This effort to concentrate financial and human re-
sources in a fow, but relevant products is just begin-
- ning, Three national centers have been installed o

{*) Thit papar was orepared for the Conference on Resource
Allocation and Productivity in Internatianal Agricultu-
ral Research, arganized by the ADC, Airlie House, Vir-
ginia, January 26 - 29, 1975,

{1} Institute of Economic Research of the University of Sdo
Paulo,

{2) EMBRAPA — Empresa Brasileira dz P-sguisa Agreps
cuéria,

Josd Pastare (1)
and Eliseu R. A. Alves 2

date: wheat, rice and dairy.

This peper first offers a brief overview of the
trends in Brazilian agricuitural development. Second,
it shows the role of research in agricultural develop-
ment in Brazil by providing a more historical view.
Third, the basic principles behind EMBRAPA are des-
cribed and, finally, the main accomplishments to date
are presented,

3.1. Trends in Brazilian Agricultural
Development

The model .of induced innovation (Hayani and
Rutton 1971} basically states that government and
private research agencies tend to concentrate their
effort in order to generate the type of-~technology
which saves the scarce and hence expensive factors
of production. tn this sense, the main lines of scienti-
fic and research policies really reflect the relative pri
ces of land and labor in the cace of agricuitun . [nsti-
tutional reform, on the other hand, is made possible
and stimulated by the new opporiunities opened up

" by changes in the relative prices of iand and labor and

by the increase in the demand for food.

Land has been an abundant factor in Brazil since
its discovery, while lzbor could have been a scarce fa..
tor if slavery had not beer established early in Brazi-
lian histary. The occupation of space in Brazil has
been directed in such way asto mintmize investments
in roads and other infrastructure items. As a conse-
quence, agriculture develcped along the coast, from
the Northeast to the South. Penetration into the
central plateau and the northern or Ameazon region
is an extremely recent phehomenon. The basic policy
to increase agricultural proguction in Brazil has been,
during many centuries, expansion of cultivated areas.
Althouch pressures to expand the agricultural frontier
and bring new land into cultivation continue to be
present today, high quality land is becoming scarce.

The agricultural frontier, however, is not infinite
even in a continental nation such as Brazil. In fact, in
some regions growth through expansion was effected
very early. This was the case of the Southern states,
especially, Sdo Paulo and Rio Grande do Sul and, to
some extent, the eastern state of Minas Gerais.



Indeed, S3o0 Paulo was the first state to organize 2
research network directed at increasing the producti-
vity of both land and lzhor.,

Ayer and Schuh (1972} found that SZo Pauto
atone invested more in cotton research than the entire
United States did in hybrid corn research, They esti-
mated a rate of return of over 90% on this research,
which is higher than the rates reported for hybrid
corn Griliches 1958), pouliry (Peterson 1867, and
the extension service {Evenson 1967) in the United
States.

Pastore, Alves and Rizzieri {1974) have recently
studied the trends of the Brazilian agriculure, Their
work indicates that during the 1950/60 period,
growth of agricultural production was due mainly
to an expansion of cultivated area. indeed, 70% of

. the increase in production was due to-land expansion
and anly 30% could be explained by an increase in
vields or land productivity. With respect to labor, the
increase in'the agricultural fabor force explains 60%
of the agricuitural growth, while 40% seems to have
been due to increases in labor productivity.

The data show some remarkable differences. In
the state of Sic Paulo the increase of agricultural
output was practically entirely due to the increase in
land productivity which also influenced to a large

- extent the increase in labor productivity. in the
southern region the phenc: senon was essentiafly the
same, although less pronounced. In the nlortheast,
on the other hand, output increase was alimaost entire-
ly due to an expansion of the quantity of land and
labor used,

{n the last decade {1960/1970) the situation has
changed. An increase in fand productivity has been
observerd over the entire country, with exception of
the Northeast. At the same time, the rate of labor
absorpticn has declined significantly (it is negative in
S30 Paulo), The importance of the land/ labo: ratio
becomes clear in its contribution to agricultural
growth,

Comparing these findings with similar data for
other countries, one finds that the increase of produc-
tion per unit of labor is very similar in developed, in-
termediate and fess developed countries. The Table
summarizes this comparison and points out the
fact that Sdop Paulo shows a very dynamic growth

. pattern,

'The change in wrends of agricultural development
that became clzar in the last decade {1960-1970) was
a consequence of many factors. Favarable conditions
in the international market and growth of domestic
demand suddenly started pressing for alarge increase
in agricultural production which exceeded the possi-
bility of growth by expansion of the cultivated area.
The availability of good and cheap fand for agriculture
diminished considerably. These new f[orces (inter-
national and domestic demand for food and fibers}
produced a new dialogue between official authorities

on the one hand, and the farmers, industrialists and,.

especially technicians on the gther. The result was re-

J

TABLE

ANNUAL RATES OF GROWTH OF
AGRICULTURAL PRODUCTIVITY

Group of countries (") Labor ** Labor™*

YN T YIR
Developed countries 4.7 2.1
Intermediate countries 4.4 20
Less developed countries 1.4 2.1
Brazil 40 2.0
Central-South 4.1 24
Sao Paulo 5.4 4.8
Northeast 3.8 0.6

{ *} Data on three first types of countries are from Hayami
and Ruttan (1971}

(=4 Y/N = oumput per unit of labor and Y/A output per unit
of land

direction of the basic agricuitural policy. Growth
through expansion was maintained. However, increa-
ses in land and labor productivity were explicitly in:
troduced as a new, additional goal during the late
1960°s and the beginning of the present decade.
initially, the key move was the attempt to difuse
the existing technological knowledge from the re-
search institutions to the farmers. The heavy empha-
sis on agricultural extension services during the 6Q's
can be understood within this framework, This cir-
cumstance also explains the righ priority allocated to
development of especial lines of credit for purchase
of modern inputs as weil as the emphasis on minimun
price policies to stimulate productionand productivity.

An internat crisis for food in the demestic mar-
ket became an additional and powerful factor for re-
directing agricultural policies, especially in the middle
60's. The feeding of the large urban centers suddenly
became a crucial ecnomic and political goal. Govern-
ment became aware that inflation plus food short-
ages were the ingredients for social convulsions and ra-
dical political changes which, obviously, were undesir-
able at that time, ’

In short, ihe increasing of agricultural praduction
‘at lower production cost entered the picture of Brazi-
lian development in a very explicit way in the begin-
ning of the 70's.

This was crucial to meet the stated objectives as
well as to cc:nbat inflation and te gain sizable slices
of the international markets. These themes were dis-
cussed particularly at the federaf level where, c-ivious-
ly, the link between agriculture and the genc:=l pro-
cess of economic development was in focus This is
probably the reason why the initial step toward the
modernization of the agricuftural research system
was taken at the federal level or, more explicitly,
within the Ministry of Agriculture, which was under



increasing pressure to raise the productivity of the
sector.

The economic forces that entered the picture in
the last decade have created in the beginning of the
70's a favorable awmosphere for a profound change in
the Brazilian research system. This system has under-
gone severzl changes, but none of them succeeded in
providing Brazil with a research institution capable
of facing up to agricultural problems. it is our conten-

tion that lack of incentives in the economic system -

have been responsible to a great extent for the failure
of the reforms that have been tried. The next section
will provide the reader with some historical perspec-
tive of the Brazilian agricultural research system.

3.2. Historical background

The great changes of XVl and XIX centuries
occurring in agrarian sciences in Europz had soma
mainifestations in Brazil. Aciwally, the first Brazilian
agricultural research units were created within the
atmosphere of Eurapean libzralism whicn cenerated
a diffuse mode! of research activity. The main feature
of this type of madel is that each research unit tries
to diversify its activities, researching many different
products and attempting to generate a wide array of
technoloaies. The role of making the proper choice of
tecnology as well as determining optimun system is
left completely to the farmer.

The diffuse medel represents an adequate system
for organizing research in an environment with special
characteristics, Among these characteristics are:

al Ahundant resources are availzble for research,
The abundance of resourcss destined for research in-
dicatas that the socicty has already recognized the
importance of research in the modernization of agri-
culture. Furthermore, mechanismshavebeendeveloped
to provide agricultural research with sufficiently gene-
rous and flexible budgets to meet its needs.

b) Predominance of a liberal philosophy which
accepts the bebavior of the scientists as individuals
and provides an atmosphere of liberty in the choice
of research projects.

¢) Existence of a critical mass of farmers suffi-
ciently organized to interzct with researchers and ad-
ministrators and make the problems they face explicit.
From this dialetic interaction, pressure develops that
results in adequate resourcesbeing allocated to research
and, at the same time, prevents the scientist from
becoming alienated from reality and concerned only
with problems of his particular preference.

The pressure from farmers, together with the in-
dividual orientation of the scientists, results in a re-
search system which seeks to generate inforrmation of
a diversified nature covering o vast gamut of subjects
and farge numbers of crop and animal enterprises.
There will be many lines of research, some seeking
12 economize on laned and/or 1abor. However, no at-
tempt s made to direct the types of knowledge

.

>

generated by appying the criteria of rolativa change
of prices.

The tendecy is to develop, given the limitations
of time and money, what is possible in a broad range
of areas. The individual interests of the scientists are
satisfied because they have a wide rangs of choice in
their respective areas of research. At the same time,
this system guarantees that the desires of the majo-
rity of farmers, particularly those in position to influ-
erce the research institutions, will be satisfied. When
an individual farmer seeking information to improve
the efficiency of his farm comes in contact with the
universe of knowledge generated, it is highly likely
that he will encounter the information he desires
especially adepted to his financial situation and
psychological nature,

It is natural that the dialetic proces . which de-
velops between the farmer and researche. in an envi-
ronment of abundant resources for research and re-
searcher freedom will lead to the diffuse research
model. In this sensa, it is considered adequate and,

*additionzlly, given the diverse nature of knowledgs

generated, will permit the development of a large
number of production systems which can be adjusted
to widely varied conditions. ‘

The freedoom of choice of the researche? also gua-
rantees that the research projects developed will not
be concerned merely with short-run necessities. The
gam::: of rescarch results generated will include some

. which have no immediate application, but which may

be of great value if the socio-economic conditions
change. This occurs because some researchers with
great intuition anticipate change, and because of luck
in other cases. )

The diffuse model generates a large amount of
information with a low probability of crystalizing
into a new technology. For this reason the diffuse
modal is extremely expensive and possible only in
rich societies which can invest large quantities of
resources in research,

In the developing countries, two of the essential
ingredients are lacking for the diffuse model to func-
tion, Resources destined for research are scarce, and
further, the low cultural level of farmers, together
with the difficuities of transportation and communi-
cation, make establishment of the dialetic mechanism
difficult. On the other hand, researchers have cultiva-
ted the individualistic tradition inherited -from the
developed countries through training abroad and the

. scientific literature. Conditions exist that alienate

research from the current agricultural situation and
lead to a dispersion of research amaong many crop a2nd
animal enterprises. Since human and financial resour-
ces are limited, this dipersion of effort reduces the
efficiency of research. In other words, the stock of
knowledge being generated does not maximize the
number of systems of_ production that could be
developed, The farmer finds only limited and incom-
plete information available which does not permit
the efaboration of a progusiion system.



Presumably then, in an environmant of scarce
resources, the diffuse madel of research has undesir-
able characteristics. 1t is necessary to modify it in
such o way that the knowlodge gonerated meets
certain defined guidetines. Otkerwisa the knowledge
generated does not allow for the efticient develop-
m-nt of large numbers of production systems.

With the exception of Sio Paulo and Rio Grande
da Sul, finanzia!l and human tesources were extreme-
ty limited practicaily everywhere in the country, in
addition, a critical mass of influential farmers does
not exist to promote the necessary dialectic mecha-
nism and to sensitize Brazilian authorities to the
sector's needs. As a conseguence, the imported
diffuse model — wich is in practice not anly in Eurgape
but also in the United States and, lately, in Japan
— ¢an not really have the same tmpact in Brazil.

The Brazilian agricuitural research system little by
little developed an extremely individualistic orienta-
tion; research topics and methodology were viewed as
being the exclusive property of the investigators
themselves even though research was completely
financed by public money. Research priarities were
viewed as “sacred”” themes and the directing of
science and technalogy toward solution of the entre-
preneurs problems was considered “‘heretic” thinking.

Scarce resources tended to be allocated toa wide
variety of research topics defined by the researchers
who, not rarely, were more eager to duplicate an in-
vestigation recently pubtished abroad than to solve
the farmer's problem. The lack of pressures that
accrue from scarcities in {and and/or labor actually
contributed 1o this exagerated individualistic pattern.
Researchers felt themselves unprotected and, at the
same time, very independent and risk-averted. Their
whole style of working was defined as the “one-man
venture'’ type: research tended to be designed in
such a way thatresearch teams were completeiy dispen-
sable. As a consequence, no emphasis was placed on
training and preparation of new research generations.
Few people went abroad for training and those who
returned rapidly started defending the “uncommitted’”
type of research and reinforcing the diffuse model
" based on the individual pattern. The eventual long-
run impact of research activity was used as the main
argument for future investments in parellel projects,
In fact, the government’s research investments were
mainly an “act of good faith’” rather than a goal
directed effort. This type of social background
pervaded both the agriculture colleges as well as the
more applied research units, namely, the agricultural
experimental stations and institutes.

In short, the Brazilian agriculture research struc-
ture seems to have been nedatively affccted by two
types of forces. On one hand, due to the relative
abundance of fand and labor, there was little pressure
for research to develop technology which conomized
o those factors. On the other hand, there wes the
prevailance of extremely indiidualistic research pat-
terns jmported from developed “countries within

which positive benafits could be derived from the
diffuse mode! of agricultural research. Changing for-
ces entered the picture at the beginning of the 1970's
in the form of pressure to enlarge agriculwural produe-
tion in arder to meet the new econamic forces; name-
ly, the increase of domestic and internationai demand
for food and fibers as well as the political need for
feeding the urban population. These forces have
created a new atmosphere for shifting from a diffuse
and completely subsidiary model to one in which
concentrated research efforts predominate. To these
forces, one could probably add the emergence of
concentrated model elsewhere, particularly the
international research institutes which are concentra-
ting massive financial and human resources on the
researching of a very limited number of products.

The role of science and technology in increasing
agriculturai productivity became ane of the central
concerns of the Minister of Agriculture, Dr. Luis Fer-
nando Cirne Lima, in late 1971. A decisive move was
made by him in early 1972, when he called a meeting
of all State Secretaries of Agricultre and Agricultural
experiment station directors to presenst the ciear desire
of the central government to modernize the research
system in order to accomplish the new!\? defined
national goals. Simultaneousty, the Minister nominated
a special committee to present an appraisal and
some lines of action to remove the main weakn-<s of
the Brazilian agricultre research sector.

The report of this committee pointed out the
basic positive and negative aspects of the federal
research units. The positive aspects can be summariz-
ed as follows: }

{1) a geographically dispersed network of
reserarch units was available to the federal
government and covered practicaily the whole
nation;

(2} equipment and basic infrastructure were
considered reasonably adequate for most of
the units, with a total investment in land,
building, laboratories and other facilities to-
taling about $ 300 miliion;

{3) sixteen techinical journals were available for
publishing the eventaal results of agricultural
research;

{4) a small, but well qualified group of resear-
chers could be better used by the units if
their administrative load would be assumed
by some other professionals;

{5) a relatively well-defined consciousness of the
need for an integrated research policy for
the agricultural sector was present in most of
those above mentioned researchers,

The negative aspects, unfortunately, were overwhelm-
ing:

{1) the basic national needs of agriculture were
unknown to most of the research personnel;

{2) lack of a general policy and interaction he-
tween research personnel and farmers were
dominant;



(3} the existing administrative structure inhibit-
ed the recruitment, training, and promotion
of well qualified personnal;

{4) a compieto leck of internal communication
among units and individual researchers was
evidenced by large numbers of parallel pro-
jects on urimportant products;

{5} the lack of suitable programming and evalua-
tion mechanising permitied researchers, to
undertake individual activities with doubtful
research output and valua;

(8) of 1,902 individuals considered format re.
searchers, only 10% could be considered as
professionals with some kind of graduate
training in research;

{7) a lack of salary policy which permitted com»
petition in the professional labor market as
well a5 quick admission and promotion of
qualified personnel and demotion of the
unqualified ones;

{8) predominance ot a personnel policy in which
better sataries could be cbtained only if an
administrative position was held, thereby
inducing 8 process of rapid shortening of
the technical life of the better researchers;

(9) inadequate mechanisms for obtaining and
managing financial resources which were
limited to the d-:ct subsidiary budgets
coming from federal government;

{(10) underutilization of all the existing facilities.

The committee also examined a variety of insti-
tutional arrangements that, according to Brazilian
Law, could be chosen to implement research activi-
ties. A public corporation was considered the most
adequate one. The Cangress, in December 7, 1872,
approved the creation of EAMBRAPA &s a pubiic corpo-
raticn to coordinate and to administer at the federal
level research in the area of agriculture and animal
hushandry. EMBRAPA started operating on the
26th of April, 1973, The basic principles of the mo-
del are presented in the next section,

3.3 The Basic Principles of the Present Brazi-
lian Model

The years of 1971-1972 have marked the history
of Brazilian agriculture as a period for the creationofa
more flexible and sensitive mechsnism for agricuiiure
research. The basic tenant of this model is that the ap-
plied side of agricultural research, the onewhichis clo-
ser to technology and to the needs of the farmers,
should be directed by the concrete needs of the natio-

al society. In other words, agriculture research insti-
tutions should be developed to meet the country’s de-
mand needs. Two demand cohponents were visualized:
the present demand and the potential demand.
The present demand is visible through government po-
hicies and the concerns of Indusinalicis, extens.on per-
sonnel, and farmars in gencral. The potential demand
can be surmised Ly looking at tongrun government

plans and the trends of particuir scientific endeavors
in Brazil and abroad and through researchers’ intui-
tion. In this respect, the execution of applied research
directed toward presant demand is visualized as g
proper activity of the technological research institutes,
whereas the more fundamental type of investiga-
tion should encounter its more appropriate habitat in
the universities. This is not a rigid division of fabor
between the two types of research instituions;_ it is
just the idea of using their comparative advantages
for two types of research.

The components of tha research system of the
Ministry of Agriculture can be generally placed in the
first category. Therefore, their main thrust should
be directed toward the present demand for techno-
logy, which means generating the types of know:
ledge that can be readily incorporated into the pro:
duction sector, thereby reducing costs and increasing
product quality. Also, this general strategy implies
that technologies should not be pursued separately.
Rather, the development of the agricultural sector in
other nations has shown the importance of waorking
toward the creation of technological packages that
achieve technical and economic efficiency, -

In additon to these general principles, six other

-ideas have been used as guidelines in reforming the

existing research apparatus. First, the transfer of far
gign technology to the agricutiural sector is consider
ed as a valid means of improvement, but of limited
importance in many instances. The transfer of mate-
rails and of certain packages (i.e., puitry technology)
is loked upon as an opportunity to capitalize on some
other contry’s investiments. Among the types of
technological transfer, training abroad and imponrts of
personnel are defined as being mast applicable 1o the
Braziian situation,

Second, given the scaricity of financial and hu-

man resources for research activities, the idea arose of
concentrating efforts on regional projects. The main
research programs reflect the basic national needs as
well as regional demand. This principle should over-
come the difficulties of transferring technology
among different ecological and ecomomic regions
through the country. All programs and projects are
designed with the closest possible involvement of
the private sector, including financia! participation
in some cases.
' Third, the private sector should operate as the
originator and the controller of most of the research
projects. At the same time, agricultural research should
be closely articulated with the nation’s overall science
and technology system. Agricultural research, in
short, should be closely related to the private sector,
the university systemn, and the other science and tech-
nology units,

Fourth, the agricultural research system should
be redirected in order to gain more administrative fle-
xibility +¢ include:

{a} the possibility of obtaining additional resources
through contracts and agreements; {b} the possibility



uf p,‘,yinq woae ot researchurs on g market basis; [C]‘
tha pnssibility of developing an aggressive policy of
Romizn resanree development, including basic training
arvd copduate viark,

iFifth, a ctoser relationship should be developed
with the extension services and the agricultural input
industries in order to speed knowledge dissemina-

"tion thiavghout the couniry.

_ Sijxth, knowledge from the international institutes
and from other foreign research centers should be
adapted and diffused in the country, The technologi-
cal packages should be adapted by the research sys-
tern to 3 gréat extent in order to decrease the farmer’s
risk. This means that an economic component should
be systematicaily included in the agronomic investiga-
tions,

Tha concentrated model was chosen asthe research
model that requires investment of massive finan-
cial and kuman resources, but on a very limited num-
ber of pradusis. Thea challenge that this model brings
abont is to dafine the criteria for orienting the gene-
ration of knowdedge. One alternative wouid be to
foliow an orientation simitar to an automobiie com-
pany. First, two prototypes of production systems
need to he defined. One, consists of modifications
which improve the production systems already in
use by farmers, This is what an automaobile company
dnes when it makes minor changes in a model weil
accepted by the public. The second prototype deals
with production systems that one imagines wiil be
appropriate far conditions some 5 1o 10 or more
vears in the future, !ts desing depends largely on
futurology. However, some arientation 5 provided
by information existing in the factor and product
markats, nationaily and internationaliy.

Unce the prototypes have been desingned, resear-
chers must selzct a yroup of research projects that
vl czsult in the systems of production designed.
This provides the research system with a definite
origntation from which the maximum number of
praduction systzms can be developed.

This type of orientation leads to a number of
proizlems. Among the most important are:

al Problems of methodological nature occur,
such as definition of the general lines of
reseorch and the specific projects. to be

) undartaken,

h) Since resources are scarce, it is necessary to
fimit the numhber of production system pro-
totypes developed and the number of com-
moditizs researched, Hence priorities must
be established.

¢} Selectivity with respect to enterprises to be
stugind implies some groups of farmes will
nat reczive the heneiits of research, National

agrici:ltural policy provides some orientation -

in this respect.

dY  For dovalopment of future production sys-
feni poetowvpes, problems  of  foresight
exist,

e} There are problems of allocation of resour-
ces between research with immediate appli-
cability and that with applicablity in the
longrun.

f) For small farmers who combine various en-
terprises in their operations, the concentrat-
ed research modet may have difficulty deve-
loping systems of production which are
adequate for them,

¢ The concentration of effort requires an ap--
propriate institutional system, It is unlikely
that research institutes which work on a large
number of commodities and are organized
on the basis of disciplinary departments such
as soils, plant improvement etc. will have a
high degree of sucess in developing produc-
tion systems. in this type of environment,
given 1he individualistic tradition to which
researchers are accustomed, pressurgs will
develop that cause departure from the
priarities and areas of cancentration establish-
ed. These pressures arise from the depart-
ments which seek 1o develop a1 area of spe-
cialization, as is common in the developed
countries, and from researchers that™ have
dedicated their lives to commodities not
considered to be of national priority, It
should be noted that the organization nf
research in institutes of this type is a conse-
quence of the requirements of the diffuse
model. In rejecting this model, it is also
necessary to modify the institutional arrange-
ments which made it possible.

3.4 Agricultural Research under EMBRAPA

The process of generating new knowledge seems
to present two related levels of activity. The first one
includes all research activity aimed at advancing scien-
ces and experimental technigues, including hypo-
thesis testing procedures and theory construction
{Type 1). The other level involves experimental work
using existing scientific knowledge and is aimed at
the generation of alternative technologies {Type 1),
whick may improve the agricultural productivity,
The gray area, obviously, is large.

On the basis of this distinction, one can organize
the research agencies, recognizing their comparative
advantage in one or the other of knowledge genera-
tion process. As a general rule of thumb, one can
say that the first level of knowledge generation can
be better performed by the universities or colleges of
agriculture. The second type of research activity can
be allocated to other research units, Depending on
resources and time, the universities may allocate some
of their personnel to the Type |l research; conversely,



same pﬁopie frum technological institutes may devote
some time to Tyue | research.

1n addition to this type of specialization, Brazil,
as a continental cauntiy, faces the problem of space
specialization. in orher wards, EMBRAPA can be de-
fined as an agency mainly concentrated on the Type
Ii research for agricultural development and at the
same time as an agency leading a system of state

units dedicstad to regionalized experiments. It has

heen recognized that it is not EMBRAPA's respon-
sability to peiform ali agriculiural reserarch in the 25
Brazilian states. As a conseguerce, two important
rales have been gzfined for EMBRAPA, On one hand,
it has the responsibility of creating and/or supporting
the state research systems. On the other hand, it is
responsible for creating and implementating commo-
dity-oriented National Research Centers,
(1} Supporting the State Systems
' Agricultural research at the state level is very
heterogeneous in Brazil. The southern states, a it
was pointed out, possess relatively mature research
systerms, EMBSRAPA expects ‘o continue sup-
porting their activities. At the same time; it ex-
pects them to adopt maore flexible administrative
units {corporation type agencies} in order to faci-
litate the state EMBRAPA articulation. '

There are many other states, however, wich
have no research traditivn whatsoever, although
many ot them have been receiving research funds
from the central government, In these states,
EMBRAPA is helping the state governments cre-
ate their own capabilities. The main support up
to now has been in terms of training massive
groups of research personnel as well as aiding
the state secrelaries of agriculture in organizing
their own state carparations.

{2) The National Centers

These centers are deiined in termis of other
basic national needs for the agricultural sector.
The main strategy is to concentrate funds and
talents in a few and relevant products and speci-
fic phisicgeographic regions. Wheat, sugar cane,
corn, cane, corn beans, soybeans, rice, coffee,
.rubber, livestock and dairy have been defined as
the crucial agricultural products for the country.
Ameng the key resource areas to be developed
through national centers, EMBRAPA has includ-
ed “‘cerrado”, semi-arid agriculture, and humid-
tropical agriculture,

State zgencies can articulate themselves
directly with the national research centers,
particulary when they are located in a pearby
state or in the state itself wherein a given center
is located. .

In this framowork, there are two levels of
research priorities guiding EMBRAPA's activities.
The first on refers to those prijects which can be
parformed by the state with EMBRAPA's sup-
port ami quided by teqional prioritics. The ce-
cond refers 1o those projects which will be per.

formed directly by EMBRAPA through the na-
tional centers and by integration with the stale
units when it is necessary. This combines na-
tional priofities with region specialization in or-
der to assure transferability of research results.
The most important results obtained in the 1973-

74 periad ate the following:

{1) EMBRAPA replaced the National Depart-
ment for Agricultural Research of the Minis-
try of Agriculture. The year of 1973 was a
transitional year. The corporation indeed as-
sumed the operation of research activities in
1974.

{2) The realized budget of the old systemv in
1973 amounted to WSS 14,000,000 {ex-
change rate of December, 1973} In 1974,
EMBRAPA expended about USS 25,000,000
in research activities (exchange rate of De-
cember 1974), The Planned budget for

1975 was estimated at USS 65,000,000
{exchange rate of Decemmber 1974).

(3) The old system was overcrowded with hu-
reaucratic personnel, The Corporation was,
by faw, allowed to select the personnel best
suited for its work. It selected 3422 {data of
January 1975} out of 6705 employees of the
old system,

(4} The trainig of personnel is one of the most
important part of this program, Itis creating
conditians for 1000 researchers to acquire
M.S. and Ph.D. degrees in Brazilian and fote-
ign universities, It is financed by Brazilian
and foreign fund. In this respect, USAID,
through a loan to Brazilian Government, is
an important source of funds for a program
with U. S. universities, At the present, 500
researchers are in universities obtaining M.S.
or Ph_D. degrees. The aim of the program is
w have at least 80% of EMBRAPA's resear-
chers with Master's or Doctor’s degrees. In
the old system this percentage amounted
to 10%. . ‘

{5} National Centers for the most significant
products of the Brazilian agriculture will be
i operation by the end of this year. Nowa-
‘days, the National Centers for dairy cattle,
mce and wheat are in iperation. Three Na-
ponal Centers for the development of natural
resources will be in operation this year, One
m the area of the cerrado, another one for
the semi-arid region of Northeast, and a
third one in Center for Tropical Agriculture
m the Amazonas region.

{6 ) EMBRAPA is strengthening institutional lin-
kages with Brazilian and foreign universities,
with the International Research Centers, and
with development banks to obtain technical
and financial support for the program.

(7} Three staics have already refarmulated their
tescarch system$ according to the federal
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madel Their research projects are supported
1o same extznt by CHRRAPA funds. in
other states an nstitutional arrangement has
been established with the purpose af setreng-
thening their research capahnlity and creauing
conditons for the corporgiion model.

Brazd has accumulated a stock nf knowledge
that s useful to +ts agrnicutture Farmers are
drawiing from this stock of knowledge (o or
gamize theéir production systems with the
help of the Extension Service The stock of
knowledge 15 however insufficient to attend
to Brazil's needs. it was generated according
to the analytical tradition without paying
attention to the dea of production systems.
However, expenience has demonstrated thatat
s pnssible to generate some technological
packages out ol tius siock of knowledge.
EMRRAPA organrzed ceveral mechings for
this purpose in 1974 The meetings covered
the most rmportant products and regions Ex-
fension people, tarmers and researchers met.
on an informatl basis, with the objective ot
neganizing available knowledge into techno

logical packages tor d. rerent classes of far -

mers {(classtfied according to size ot land
holding, type oi land ownership. etc.) Each
meeting covered |us one product and gene-
rated technological packages for a region
where the agvmilable knowledge 15 known 10
be appliceble EMBRAPA will expand the
pro-;am o 19750 It el nvest USS
1,300,000 n these gactivittes compared
voth USS 350.00 that invested in 1974,

A sysiem of planning has been worked out
i detail. The priority cntena established
will allow a detailed evaluation of the
research projects of the Old System, Those
projects that did not satisfy the priority
creiterta were either eliminated or reformu-
lated

The experimental stations are being reorganized.

We seek to eguip them in a more adequate fashion
and to increase their sizes. For this reason some of

the experimental stations will be closed and others
will go through a substantial enhancement of their
research programs.

EMBRAPA has created conditions for young and —

competent researchers to assume leadership in their

research areas There were, consequently, profound —

changes in the power structure These were deemed
necessary for the implantation of the new research

systern
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DEVELOPING AND MANAGING STAFF OF AN
AGRICULTURAL RESEARCH INSTITUTION

Eliseu Roberto de Andrade Alves*

INTRODUCTION

In recent years an increasing awareness of the problems related to
development and managewent of agricultural research and their importance has
become apparent. The spiralling of research costs and the need to develop
agricultural research systems in developing countries have lent a special urgency

to find the optimum form.

It is the objective of this paper to present some ideas to help
in understanding the problems of develoning @nd managing a national agricultural
research program that has its own specific characteristics ahd therefore sometimes
requires unique adaptations of basic management principles. -

MANAGING STAFF

Managing the staff is managing the institution. The following
assumptions were made in the process of developing various ideas presenied in this
paper:

1) The institution has an over all responsability for agricultural research at the
national level.

2) This responsability is limited to research onlyand 2xcludes both extension and

education.

* President of EMBRAPA (Brazilian Enterprise for Agricultural Research)
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It is dedicated mainly to applied research aimed at solving farmers problus.
Organization and classification of knowledge and development of theory, do not

Cad
-

constitute major functions of this institution.

4) The political setting is a federal system where importance is given to cooperative
aspects between federal and state systems in a joint effort to put agriculture
on a scientific basis.

5) There is a social environment favorable to the development of science due to
the following forces:

a) Understanding that science is an important source of national power;

b) The urban population which is dominating the political process is putting
pressure on government to find solutions to growing food prices with the
government realizing that the solution could only be found through the
support of research institutions;

c) Additional support to agricultural research comes from the producers, who
see their production cost grow rapidiy.

Depending on political organization, the national aspiration level and the level
of industrialization and urbanization, one of these three forces will predominate
over the other two. The research administrator should be able to predict
correctly where the potential demand for the research.is, so as to be able to
adjust accordingly the development of the institutional system.

6) The institution has two major outputs: results of research and well trained
research workers. Itis the function of the administrator to make decisions that
guarantee and facilitate the increasing flow of these two outputs. The first of
these, results of research, is essential in obtaining an increasing support of
the society. The second means that the;institution is continuously incréasing
its capacity to produce research results, therefore, to become increasingly
more useful to the society it is part of.

7) The institution is organized so as to create a climate that stimulates creativity,
recognizes talent and encourages the members to make farm problem solving the
major form of professional :satisfaction. An attempt should be made to single
out factors which facilitate institutuional development so as to -create
standards to guide short term decision making.



Oganizational Factors

A research institution is aimed to have a rather Tong 1ife span.
Many people confused this with the idea that research institutions need o long
time span to obtain valuable results. In reality, every research institution produces
some results every year. Still, a research institution is like a dam that takes
years to be built. But, once built, it provides a steady supply of energy. This
confusion has resulted in the fact that agricultural policy makers do not give
enough importance to research because they want short term results.

The long life of a research institution creates special needs for
a continuous rennvation process te avoid becoming obsolete, To avoid obsolescence
research institutions should be allowed the following:

1} A Tegal organization that permits freedom to capture financial resources,
management of its budget,a personnel policy appropriate for a research
institution, close relationship with: the university system, the private sector
and foreign research institutions. It must also have the freedom for formulation
of its own research program.

2} 1t is essential to divide adequately the responsibilities between the federal
and the state governments. Depending on the political development stage of the
country, a major responsability can rest with federal government as long as
there are mechanisms that assure continuous descentralization in favor of tﬁe
state or regional governing bodies. One must not forget that research is
always site specific, making it difficult for thé federal government to be
responsible for solution of the probTems that are specific only to certain
states or regions. On the other hand, the local political power will hardly
support research programs and institutions without being directly involved
in its administration and financing.

3) The research stations should be located in a region that either comercially
produces the commodities of interest 6r has resources required by the research.
This will assure that the research workers will be in continuous contact with
producers. These contacts will inspire the research workers to concentrate their
efforts on relevant problems and encourage them to continuously strive for
professional achievement based on solving the farmers problems. The research
units should specialize on a rather 1limited number of products or problems to
avoid diffusion and dispersion of their efforts and keep their size to a controlabiz
number of researchers, estimated between 30 and 100.
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4) The traditional organization of research institutions is in the form of
specialized departments set up by disciplines. The main function of these
departwents was to gather a group of scientists, create pressure on the budg Pulng
process so as to benefit the discipline and allow scientific development and
growth of a given field of specialization. This organization may create
difficulties for problem solving research aimed at producers and demanding
formation of interdisciplinary groups. These difficulties can be solved with a
certain ability and patience so as not to compromise the professional interest
involved. On the positive side, this organization has the advantage of being
able to avoid that the research institutions dedicate themselves only to the
solution of immediate short term problems that,as the experience has shown,
does not produce the highest returns in the long run.

The other form of organiiationis to create multidiscip-
linary teams for solution of specific production oriented proolems. This

organization guarantees a better perfomance, in terms of the solution of given
problems and facilitates collaboration and administration of research workers.

It is also more responsive and relevant as far as farm interests are concerned.
Still, it may have the disadvantage of reducing creativity of scientists that have
different interests than those of the dominating group, and may result in rather
superficial research work, if certain precautions are not taken. The organization
tends to benefit from group action in detriment to individual actions that are
necessary to obtain the research results. It is ' however an appropriate
mode’l for applied research as long as the individual work of each scientists
is protected. The definition of the problem is made by the whole team and the
work is divided so that each scientists has his own project.

Frequent meetings have the purpose of following the development of
the projects, avoiding major deviation from established objectives, making
proper changes when needed and evaluating the results. Here, the most important
factor is the capability of the team leader.

It is possible to combine the two forms of organization, that is,
the traditional disciplinary department organization with the multidisciplinary
team organization. The Departments will be restricted to basic disciplines or to
the service areas like laboratories, administration and others.
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5} The resources allocated to research are usually limited. As a resull, progromsilig

aimed at optimum efficiency becomes very important. Still the experience

shows that a streng programming-planning system of research has a high cost

in practice. A rigidiy programmed research institution does not induce privatle
initiative or participation of university systems. It does not follow basic
procedures of scientific methodology, but tends to be rather general as opposed
to specific, and over demanding in terms of time to be dedicated to paper

viork by the individual research workers which constitute the most vatuable
resource of any research institution. It tends to be more bureaucratic and
centralized, is an excellent producer of paper but inhibits good ideas. Thus,
all programming functions should be permanently subject to critique by research
workers so they can be adapted and improved continuously to the convenience of
the research workers concerned. In other words the programming system must be
as dynamic as possibie.

The research program must be well balanced in terms of short term
and long term.projects. Giving needed priority to produce immediate results,
that are easily adapted by the farmers,is indispensable for survival and growth
of the institution. Atthe same time the projects of greater impact or producti-
vity, that need Tonger time for execution,can not be sacrificed. The program must
atso include those that have high risk since these are the ones that give much
higher returns once successful, The program should take into consideration
actual production practices of various farmer groups, the interest and
potential of small and low income producers, export crops and other special
interests. Finally, it is very important to avoiddispersion of efforts through
establisment of a set of research priorities.

6) The nature of research activities requires a rather steady budget and can not
afford wide fluctuation of the financial resources. Still, in practice, it
should not provide excessive financial security in terms of research money to
all scientists. At least a part of the resources should be given in a
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competitive process where research workers will submit projects for financing
by private institu{ions or foundations and try to finance part of their on
going work through the selling of produced technology end patent rignts. This
search for financial resources, even though time consuming and sometimes
frustrating, has'the advantage to create a permanent interest on behali of
the institution in societal problems and develop the ability to relate and
communicate with existing political and economic power structure that
othervise would be negleted. Commercial production using idle resources and
newly developed technology produced by experiment stations constitutes an
excellent opportunity to test certain innovations before their diffusion among
the producers. Comnercial activity of research units should not interfere

with the major function of research and its administrative set up, if possibie,

should be separated.

The institution of applied research oriented towards obtaining short term
results based on fast decision making has a tendency of being vertically
structured with a strong hierarchy instead of being a democratic and parti-
cipatory organization as in some more traditional research institutions. A
vertical power structure in regional experiment stations is nct necessarily
antidemocratic, Sti}], it does have potential of a totalitarian system that
may stagnate the institution. Various alternatives have been tried to so1vé'thi$¢-
problem. One is an elective process for choosing executive personnel. This
results in that the leadership becomes over. committed to the private
interest of their electorate. In terms of the general objective of the system
this is not always productive. Another alternative is to create working groups
and committees of research workers that sometimes include producers and |
consumers that participate in administration or a least in setting up the
general policy of the research institution. The optimumr solution should be
worked out for every case. The major consideration is to find an equilibrium
between lack of flexibility of a vertical structure and need fdr fast deci-
sion making that is not common with any descentralized democratic organization.
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Descentralization of power could be achieved through giving certain autonzsy
todescentralized units without dostroying over all power structure of the
institution, Local autonomy, even though healthy from an organizational point
of view, may not give a needed voice for.rescar;h vorkers and thus has to be
completed by other systems that gives direct representation to research
workers, to producers, to consumers and to the extension personneif

The relationship with the outside world could be given only limited space in
this paper mentioning only the following items which are considered of major
importance:

a) It is vital to assure intensive and direct relaticnship with'rural producers
and private enterprise related to the agricultural sector. This relationship
promotes the interest of research workers in relevant problems and creates
an interest in research on the part of various groups that have power 1o
influence the allocation of needed public and private resources for the
research. To see and to hear are two different things. The researcner has
to see in order to understand. He will hardly undertand well a problem seen
and reported by others. Certain details, sometimes crucial, escape the
observation of a non-trained person;

b) The process of creating knowledge is a continuum that starts with identific
ation of a problem and only finishes when the producer incorporates into
his production system the technology resulting from the research aimed at
the solution of his problem. During this process there are various functions
It is common to differentiate two of them: The research and the extension.
The first creates a body of knowledge. The second adds to the research
results the information needed to make the research results adaptable by
the producers. "The former creates the product, the latter sells it". These
two functions could be Jocated in the same institution or could be
separated. In both cases the problems of integration are present due to the
fact that the work of researcher and extension workers do not coincide,
even though they may have the same objective, that is, to increase the
productivity of agriculture and well being of the- producers’. The
integration. between extension and research lies, in the first place, in
showing that the interest of two groups coincide and that one can not survive



without the other. Second, a way must be found through which cach qroup
participates actively in the work of the other, both at the level of
contact with producer and the initial or continuous training programs. One
finally should recognize that a certain amount of competition and even
professional jealousy is healthy and productive inspite of what many
people think..

A good relationship with the mass media is indispensable for communication
between research workers, consumers, government and the private sector. The

- mass media coverage should be aimed at local and national levels. It should

be handled in a professional way using specially trained personnel. To build
up a good public image and favorable public opinion is a task that needs a
major effort and can not be neglected.

University systems have high level trained personnel. The areas of potential
colaboration are the following:

- Education: Training agricultural research technicians at advanced level,
both short & long term, and specialized non degree courses.

- Consulting: Providing technical services related to special probiems
" identified by research.

- Exchange of personnel: This means the University personnel will work.in

research institutions, occupying administrative and executive position
when needed and vice-versa.

- M.S. & Ph.D. Dissertations: Use of graduate students to prepare

dissertations déa]ing with problems identified by research.

Agricultural technology is site specific. Rarely can it be transferred from
advanced countries without a major adaptive effort. Still there are great
benefits in contacts with other countries & international organizations.
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The major areas are as follows:

- The science and scientific methodologys thatgenerate technology have
universa) application. Advanced training of technicians at universifies
and other institutions and use of foreign épecia]ists for short term and
Jong term assignments help in skipping or accelerating institutional
development stages leading young research workers to the frontier of
knowledge.

- As a product of many years work advanced countries have been able to
gather and develop germoplasm caollections and a genetic base for plants
and animals aimed at increased productivity. These collections have 2
great potential to contribute to any plant and animal breeding program
in any part of the world.

HUMAN RESOURCE DEVELOPMENT

In research there is no substitute for the quality of human
resources involved. This is why the principal task:of administration is to help to
create an environment that stimulates high level performance based ¢n creatitivy
and orotects these talents. The first part of this paper dealt with the organi-
zational aspects of research institutions. The second part will treat various
aspects directly related to development of human resources.

1 - Human Capital

The formation of human resources represents institutioral investment
in human capital. One can not forget that human capital has depreciation rates
that can be very high in an environment that does not stimulate a continuous szarch
for knowledge and that affects the health and creates irritating internal frictions

and alienation of individual technicians within the institution.

To avoid depreciation of human capital the administrator shouid
try to give incentives to individual research workers by continuous investment
of time and money in their education. This is due to the fact that the capacity
of each research unit to achieve given objectives are, to a major extent, a
function of the quality of the technical staff, rather than their nhumber.
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There are research institutions that still have elements that
induce high level human capital depreciation. The leading contributeors of this
are: lack of wage differentials among those who produce and those who do not,
lack of healthy professional competition, small numbers of research workers with
advanced training, extensive bureaucracy, shortage of support personnel able to
increase efficiency and output of individual researchers, and the lack of tradition
in terms of administrative research leadership. This type of instituticnal setting
contains some of the factors that puts a heavy risk on investment made in human

resource development.

The effort to learn more is made as a response to lack of

equilibrium between what one knows and what one could learn.

Factors that make for perception of this lack of equilibrium and
that tend to perpetuate this perception resulting in permanent state of des-
equilibrium, as far as the individual's knowledge of his topic is concerned, shouid
be maintained so as to motivate a desire among research workers to continuously
increase and widen their knowledge. Dﬁfferentia1 salary possibilities for post-
graduateltrain{ng, evaluation systems based on merit and talent are policies that,
to a certain extent, tend to perpetuate a state of lack of equilibrium. The lack
of competition among high level research personnel, the tendency to be intolerant
with coleques that question the experimental design and other research procedures,
the Tack of students that stimulate their teachers to search for new krowledge,
the difficulty in travel and contact with research workers of other instituticns
and other countries, the absence of a well organized technical publication service,
are, among other things,the factors that make research workers stay happy with
what they know and diminish the pressure betwesn what he could learn and what he
already knows.

[t is important to emphasize that depreciation of human capital
has two dimensions: one absolute, the other relative. The absolute level refers
to the loss of knowledge due to time and lack of usage. The relative dimension
refers to not keeping abreast in relation to progress made in scientific fields that
are developing at a rather fast rate. In this case the research séientist, instead
of trying to diminish the difference between his knowledge and the frontier of
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his field of science, lets thic gap grow and is left behind more and more cvery
day. .

Special care must be taken so as to avoid that the learning
curve mantains the form presented in the following page. This graph show thatl
substantial increase in knowledge are achicved strictly during. graduate study and
in the rest of professional life no increase in knowledge is shown.

2 - The Spirit of Competition

A healthy competitive spirit must be maintained among various
private and public research units as well as among individual scientists. It is
the function of the evaluation system to stimulate competition to the extent
that it promotes the most competent workers. A system of recognition of
achievements through prizes and honors that create competitive spirit among
scientists must become an integral part of the research organization.

Cut throat competition must be avoided. The function of the
administrator in this context is to warm up the institutional envircnment wien
it is apathetic and without motivation, and cool it down when rivalry stariscreating
a risk for institutional unity and inter-institutional relationships.

3 - Salary Scale

The salary scale should avoid the seniority system . and
tendencies to equate saltaries. The basic principle must be to give due merit to
work and achievement. It must recognize that research workers that gquestion
established norms and procedures can be creative and as such, the progress of
research needs their contribution. The administration of salary scale needs a sysiem
of evaluation and promotion. Since the use of this system is difficult, it is commorn
to neglect it in practice. This constitutes a major error. The ideal solution is
to have in the organization specialized personnel that continuously revise and
adapt the evaluation and prometion criteria to needs and realities of the
institution. Still this is an area where very little has been done and a great
deal of progress and work is needed.
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4 - Pyblication of Results

Every research institution must participate in founding and

supporting scientific periodicals.

- Ft-must encourage the-research scientists to publish their results.
' This applies to publishing in national and international journals
or other technical publications. It must also encourage publishing of non-techni:ai
work in Tocal press to reach local people. The participation in radio and tele-
vision programs is also of upmost importance.

5 - Training of Research Executives

Managerial control and administration of research centers need
special skills that can only be developed through appropriate training. It is
recognized that a good administrator has the capaciﬁy' of keeping a coherent team of
scientists dedicated to the achievement of all objectives of the
institution. The power to destroy an established'research institution and research
team by a poor administrator is even greater. This is why the selection, training
and.evaluation of research executive-administrators is the major factor of the success
of any research program. |

There are those thai advocate that a research administrator does
-not have to be research sc1ent1st The experience is not c]ear 1n th1s respect,
still it tends to favor an opposite hypothesis. It is prefered ‘to have and administrator
:with;some experience as a researcher even though he does not need to have a
distinguished career as a research scientist. It would be desirable for him to
‘have had a versatile exnerience, where he has been exposed to the various aspects
o7 research extension and puolic relation, in order for him to deal with these
areas as. a research administrator. He also must have proven leadership ability and
lust for power.

The training of administrators must give them a general view
particularly relevant to science po]icy and economics. Is must also cover
leadership development and basic administration principles. Still one always must
remember that the basic idea is to train an administrator and not a scientist
trained in administration.
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6 - Short Courses and Seminars

There is evidence that research workers that do not go through
a regular graduate program or who do not participate in academic life after
graduation tend to depreciate rapidly in terms of human capital. These rescarch
workers feel discouraged to acquire systematic knowledge and overestimate what
is conventionally known as "practical experience” so popular among farmers and

politicians.

It is possible to partially create what universities offer in
terms of basic training through specialized courses and seminars within the
research units. This is aimed at interchange of practical knowledge among
experienced researchers and training the new ones.

It is even possible to arrange credit courses jointly with
-universities and count these courses offered, within the research system, for
graduate credit toward a degree. In addition special courses should be organized
by research units for extension agents and Tarm leaders.

7 - Training of Support Personnel

Increased productivity by support personnel means increased
productivity of the whole research syétem and thus of the individual research
workers, This training should cover not only technical aspects but also be of a
general nature to include objectives of the institution and specific functicns
of the unit.

Well trained and trustful support personnel proportionately
increases the capacity of research workers in term of the projects and experirents
he can undertake. Still this must not substitute for the necessity of continucus
follow up and close supervision of experimental plots or laboratory experiments.
Without this continuous close supervision of work in progress the research worker
will not be able to develop his observational capacity to the fuil extent as
demanded by the nature of research work.



8 - Contact with Currcnt Issues

Due importance must be given so that research workers will
participate in seminars and public debates where national problems are discussed.
They must be able to travel outside and particularly inside the country. This will
provide for the over all maturity of individual scientists that is very important
for applied research.

9 - The Spirit of Organization

It is very important to create what the French call "Esprit du
Corp" among all members of the research organization. They must feel as being an
integral part of the organization.

They must be proud in helping to build a scientific base for
national agriculture and feel that their work is important for overall national
development and growth.

A special program should be organized to create this spirit among
all level.of employees. This program will include Tectures and public events with
participation of national and Tocal leaders. Even though research scientists
normally will be responsible for these activities, the creation of a cast system
should be avoided so that all members of the establishment feel they are part of
the mission undertaken by the research institution.

GRADUATE TRAINING (M.S. & Ph. D. LEVEL)

This training is mostly aimad at preparing technicians to systenatize
their knowledge and test theories. The level of systematization aimed at varies depend
ing on the capacity of scientists and the development of a particu]ar field of know-
ledge. The same applies to the complexity of the hypothesis to be tested. During tha
graduate work there is a stagé where the student has to learn special techniques, thet
are important to solve some problems; however, this has to be understood as a teaching
devise that helps the student in the process of mastering theoretical knowledge. Is i3
said that a graduate student is more interested in "why" rather than "now". As a

“result of this training the technicians must acquire a capacity to identify problems
ta be solved and more than anything else learn being critical.



Need for Graduats Training

Graduate training is necessary for many reasons among which the

follnwing deserve special attention:

a) Since agricultural technology is site specific, each country needs technicians

with capacity not only to imitate but also to understand. Otherwise the technoioay

generated will be irrelevant or potential progress rather small.

b) There is a large stock of knowledge that can be utilized in development cf
technology. Advanced training gives one access to this knowledge using a critical
approach.

c) Foreign technical assistance could never be effectively used without the
presence of well trained national personnel who have the capacity to absorb
and adapt the experience of foreign technicians.

Some Problems of Graduate Training

~Even though badly needed! the experience has shown many problems related

to graduate training, Soine of them are mentioned below:

High Expectation Followed by Disanpointment - Ceveloping countries, initialiy, bavs

great confidence and expect too much from their first M.S. and Ph.D. hoidars. Since
they are not able to perform miracles the result is frustration and disappoinimant
of Tocal authorities followed by a decrease in the financing of graduate training
that, even though expensive, has a high return in the long “run.

Resentement by Collegues & Occasional High Level Appointments - In many cases the

institutional structure is not prepared to.receive the returning technicians.

The salary scale is not appropriate. Since they are few among a multitude oF
technicians with no graduate training they are faced with a general boycott. The
graduate training curritula does not teach them how to overcome these barriers.

On the other hand, at certain stages of development, returning graduates with 4.S.
or Ph.D. degrees without any appropriate experience or leadership training arc
given high administrative positions. Thus, it will be important for students from
developing countries to receive, together with their specia]iZed'training, courses
in leadership and how to overcome the resistance of a hostile chvironment ..



Selection of Candidates & Training Facilities

One shoud have in mind that a large proportion of applieg
scientists are interested inapplying knowledge rather than exnanding scientiiic
frontiers. This group should be trained in departments oriented towards application
and not so vigorous in pure science. This group can also be sent for training in
specialized subjects and within conventional graduate study systems where they

do not need to go beyond M.S. training.

The Ph.D. candidates should be seen in a different perspective.
They must have ability and interest to learn theory. They should have distinguishod
themselves during the first two years of undergraduate work, mainly in the bDasic
courses. Preferably they should be younger and able to be motivated toward emphasiz-
ing theoretical types of knowledge in their studies.

There 15 a great discrepancy in academic pregrams in different
countries, both at graduate and undefgraduate levels. It is possible that in
some cases the undergraduate program in one country corresponds to the M.5.
program of another. If an undergraduate candidate comes from a developing
country he may require additional time to be trained up to the standards of a
developed country, before starting his graduate program. This fact tends to
prolong the training period of candidates, and this situation is not usually
acceptable by the authorities of developing countries. However if no especial
precautions are taken, then there is a tendency for high rates of failures emong
students attempting to obtain a M.S. or Ph.D. degrees in developed countries.
These failures create a negative impact on both the students and the organization
which financed the training program,

In case of M.S. programs and non-degree specialized training, it is
desirable to have this training given under ecological conditions comparable to
the country of origin of trainees. For Ph.D. program this requirement is not all
that important. The quality of the Ph.D. training should be the major consideratics
in this case.

There is a natural sequence that, as a rule, must be observed so as
to facilitate a better understanding of the potential for individual techniciaus.
candidates for graduate training.



The tochnicians should be hired soon after he finished under-

graduate training.

He should work at Teast two years within a research institution.
If he shows exceptional capability he should be sent to a Ph.D. program at thc
end of this period. Otherwise, he should be sent for an M.S. course preferably
in his own country or to non-degree specialized training wherever it is avail-
able.

After finishing the M.S. training the technician should put in
at least four years of work. From this group that has M.S. degree, a group witl De

selected to do further graduate work for Ph.D. degree.

Here,care must be taken to match capabilities of individual
candidates to the requirements of the'course and academic department.

Ihe total number of Ph.D. and M.S. research technicians will
depend on availability of financial resources and cultural or development stace

of each country.
The Law of Large Mumbers in Selection

The training of scientists can be regarded as the selection from
a population of technicians, the career of researcher being offered to those

selected.
The sefection techniques are more efficient when the population

and the sample are large.

In this respect the situation of developing countries is |
difficult. They have few technicians available and from this, only a small number
is chosen to follow the research career. In that way there in a Tow propability
that technicians with the best qualificationsiand a proper research aptitude be
chosen.

That is why the selection process must be much more careful,
starting with observations of potential candidates during the undergraduate
studies. At the same time, the salaries should be made atractive to recruit
the most gifted students.

Nevertheless, the best choice is to enlarge the poputation and
the sample of technicians chosen for the research career. In the first stoges
of economic development, when this enlargement is impossible, the role of foreign
technical assistance is enhanced, as well as the process of human resources
development, so as to reduce the negative influence of the existing small number of
technicians.



19

SUMMARY OF RECCHHENDATIONHS AND COHCLUSTONS

The framevork for staff managenent and human resources developuznt

discussed in this paper leads to the following recommendations and conclusions :

1. The availableevidence strongly supports the inference that organized agriculburai
research has been one of the most profitable national and international investmanis,

2. Manaqing the staff, which is equivalent to managing the research institutien,
together with an appropriate human resource development program are the two

major items in building research capability.
3. Flexibility must be built into every management decision.
4. Every research institution should produce some short term results.
5. Tc avoid obsolescence a research institution should have. freedom cf action :

a) Capture resources.

b) Maintain aclose relationshipwith university systems, the private sector and
foreign research instituions. |

¢) Formulate its research policy.

6. The responsibilities between federal and state government as far as agriculture
research is concerned should be weil defined.

7. The research units dedicated to particu1ar crops and resources should be
located in the appropriate production areas. However, the research work should
be distributed all over the country given the fact that research results are
always site specific.

8. The professional staff of an agricultural research unit must be large encugh to
permit intense in depth study of significant problems, application of different
disciplines of knowledge, and diversity in approaches. On the basis of relevant
experience a full-time staff of 30 to 100 qualified multidisciplinary arofessionals
represent the proper size for the staff of an agricultural research unit.

9. Even though financial stability is needed so as to avoid over confidence and
potential apathy, researchers should be encouraged to finance some of their
projects through contracté and patent rights and use idle resources of the
institution for commercial production. .
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The process of creating knowledge 1s a continuum that starts with idantiflice
tion of a problem and is not finished until the producer incorporates inlo
his production system the technology resulting from the research.

A research institution should not neglect the university system where lLhe
major area of potential colaboration are: gradﬂate training incluging 11.5.
and PH.D., dissertations dealing with problems identified by research, use of
consulting services and exchange of personnel.

The formation of human resources represents the major and highest paying
investment of any research institution.

Pesearch institutions must -create an environment in which all technicians

are undergoing continucus training and professional improvement.

The spirit of a healthy professional competition should be maintained withcout

damage to the institutioral unity and inter-institutional relationships.
Salary scale should mainly reflect work and achievement and not senicrity.

Emphasis should be given to training of administrators that, in additien to
some basic management principles, will include science policy and economics.

It must be remembered that the idea is to train an administrator and not to
make the administrator a scientist trained in administration.

Training should also be given to the support personnei. This includes presentaticn
of objectives of the institution as.well &s each research unit.

Research workers should be given a chance to travel inside and outside the
country, participate in public debates and professional seminars and thus
achieve over-all professional maturity.

It is very important to create "Esprit du Corp" and "Institutional Pride” and
make every one feel as being an integral part of the organization and its
mission.

In selection of candidates for graduate training the following. saquence is
suggested:

a) Hire the young technicians upon graduation.
b) Have them work far at least two years.
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¢} Select the most promising and send them for combined M.S./Ph. . prograns.
d) Those selected only for M.S. programs preferably should .study in their
native country or whenpossible ina country with similar ecological conditions.
“e) New M.S. graduate technicians should work at least 4 years before being
sent to Ph.D. programs.

22. 1n selecting of the country and the universityand for Ph.D. training,the wajor
consideration should be given to the quality of Ph.D. training and matching
of capabilities of individual candidates with the requirements of the course.
This will avoid failures and resulting individual and institutional
frustrations.

23. In the early development stage, since on1y'sma11 populations of graduates are
available for selection as research scientists, it should be made du-
ring the last two years of undergraduate training. Use of expatriates to get the
institution going at the beginning may be the only form to compensate for the
lack of qualified local candidates.

The three major recommendations of this paper are that the key to
success of every research institution must be the involvement of the research
workers in a continuous contact and dialogue with their main clients the farners,
for the creation of new technology must not be a one-way street. The objective
of agricultural research is not to displace all traditional practices with new
technology, rather it is to -achieve a synthesis between agricultural knowledge
available in the traditional method in a dialectical sence. And finally every
research. institution should identify the political force that will give highest

support to agricultural research and adjust its program accordingly.
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MAKING EFFECTIVE USE OF EXPATRIATE PERSONNEL

Eliseu Roberto de Andrade A]vgs*.
Levon Yeganiantz**

Existence of Knowledge & Technology Backlog

The purpose of this paper is to identify and discuss the
application of principles for effective use of expatriate personnel.

The most fundamental factor conditioning structural transformation
in contemporary underdeveloped countries is the existence of a large stock of
proven technical innovations in the more-developed countries. The existence of
this technology backlog, much of which is transferable, creates the possibility
for 1ate-devéloping countries to bypass the vast investment of time and resour.es
that the accumulation of this knowledge involved.

The results of modern research in agriculture are among the greatest
assets available to the developing countries today. The potential for agricultural
development of such scientific innovations as the cofrect use of irrigation,
fertilizers, and improved seeds is perhaps even greafer in these countries than
in the more advanced ones, since most of them are located in tropical or subtro-
pical regions, where climatic conditions are especially suitable for the use
of biological and chemical techniques designed to increase production.

As developing countries try to increase their agricultural produc-
tivity today, they benefit from the availability of existing agricultural tech-
nology. Advances that have taken-years of research and development, and a sizable
investment by one nation or research center, are available for potential use and
adaptation. Still,today only the skills that'have been developed in the expansion
of temperate-country agriculture can be directly transferred to others without
risk. Hence there is a need to "customize technology" to allow for the great
diversity of agricultural conditions even within areas in close proximity to
each other.

-* President of EMBRAPA (Braziljan Enterprise for Agricultural Research)

** Consultant Inter-American Agricultural Science Ipstitut .
-*** The authors express their agpreciation to Or. Raimundo de Pontes Nunes fo  nis

suggestions.



Research workers have to be conétaht1y alert to.the opportunities
provided by new information resulting from basic research carried out elsewhere ;
and new technological breakthroughs. It would amount to professional neg]igencef
not to take advantage of every step forward made in agricultural knowledge in any
part of world. As a result of increasing specialization usually only workers
engaged in research in a given field are able to keep abreast of developménts and
correctly evaluate the potential immortance and applicability of the results of
basic research carried out elsewheres |

Difficulties of Technology Transfer

Several specific problems ‘have limited the progress in generating
the flow of innovations that is crucial to agricultural progress. Lack of continuity
in research programs and failure to make research relevant to actual conditions at
tﬁe farm level stand out as the two major factors that havé compounded the
difficulties stemming from limited financial support and lack of trained manpower.
Furthermore, technical assistance programs which enable developing countries to
employ expatriate scientists with broad experience and demonstrated capacity for
productive research do much more then simply overcome a quantitative deficiency.
Academic training of high quality is a necessary but not a sufficient condition
for successful perfomance as a res=2arch worker, and effective leadership in the
planning and execution of programs of research is a rare talent that is best
nurtured through a "1earn1ng-ﬁy—doing" involvement in successful programs.

Although the value and need of expatriate scientists is clear,
it has entailed important disadvantages. It is almost inevitable that a foreign
scientist will lack a'deep understanding of existing farming'systems and the
constraints that condition the ability and w1111ngness of local farmers to accept
innovations. In fact, the educat1ona1 backgroung of many develop1ng country
- agricultural scientists is such that not infrequently they also are lacking in
understanding of actual conditions at the farm level.



Closely related to the foregoina problem is the
lack of continuity in research personnel and programs that has so
frequently-had -adverse effects on the results achieved. It needs
-t0-be-recognized that-an individual-with-a .specialized competence
can often make a notable contribution in a short period of time,
provided the existing staff are able to convey their experience and
understanding of problems to the new staff member and in turn profit
from his special knowledge and skills, But all too often the core
staff to provide that continuity and fruitful interaction has been
lacking. These problems are of course .exacerbated when recruitment
Aprocedufes, the incentives offered, and the conditions of work fail
to attract scientists of high-calibér.

Ruttan and Hayami divide the technology transfer into three
phases: (1) material transfer; (2) design transfer and (3) cdpacity'tranSfer or
" institution building.t/ |

The problem of facilitating international technology transfer as
an instrument of agricultural development is, therefore, how to institutionalize
a-system of adaptive research and development which is responsive to the
opportunities- of technology transfer that exist in each developing country.

' | This system once institutionalized will be able to use problem
solving capacity and know-how existing at international level to solve local
problems.

In general, as far as effective use of expatriate personnel is
concerned, one must separate two-major activities: fhe institution buitding and
problem solving; and define these two functions and the type of foreign
technicians accordihgly. Greatest care should be taken not to use these two

groups interchangibly.

1/ Vernon W, Ruttan and Yujiro-Hayami, “Technology Transfer and Agricultural
Development", Technology and Culture, 14:2, pt.1. (April 1973), 124-125.




Expatriates Institution Building Specialists

The major contribution of this group will be what Hayami and Ruttan
defined as "Capacity Transfer" (]). They will build in a host country a capacity that
with time will -emable the production.of-.-locally.adaptable technology following the
prototype which exists abroad or might even create completely new prototypes together
with local research “technicians and supporting institutions.

They will create the capacity in their host country to select the
proper plant and animal varieties and breed them locally to adapt them to local
ecological conditions. They will show how to modify imported machinery designs in
order to meet climatic and social requirements and factor endownments of the
economy.. By identifing or creating techno1o§y'that economically makes sense to
producers, they will create technology ieading to induced innovation.By organizing
research and teaching of social sciences applied to agriculture, like agricultural
economics and rural sociology and by taking a stand on issﬁés(which local technicians
may avoid). these scientists through their publications in international technical
literature may cause what Ruttan refers to as "institutional innovation" and
identify social problems that hinder progress.They will suggest so]Jtions creating
awﬁreness of the problems and a proper environment for soéia1 change.

This group of expatriate scientists are difficult to identify and
recruit and even with much pratical experience often results in failures. The
reasons for these failures are’'varied but among them one can mention the following:

1) Difficulty in recruiting established scientists for long periods of
time and providing them with the necessary support with which they:
are accustomed‘in their own ccuntry.

2) Creating a good working relationship with local professionals. One
reason is that too often the salary scale of local professionals
having a similar educational.level as expatriate personnel and
years of local experience is significantly less. The personal
relationship in this situation become rather difficult. The only
solution is to have a good salary scale at Teast for those
professionals directly working with expatriates.

(1) Ibid.



3)

4)

- 5)

6)

The expatriate specialist with long years of experience may have
to respond directly to a local executive who is poorly trained
professionally and has problems communicating with éxpatriates.

A major problem is that a large number of expatriates usually come
on short term assignments and are to often sucessful in-proposing
solutions for specfic problem without sufficient time for
implementation during his term of residence.

The expertise gathered during short term probiem solving assignments
later is considered as valid in order to be selected for long term
assignments that include institutional development rather than
prob1em solving proposal formulation.

The recruitment of 1on§ term expatriate personnel should be based
on completely different criteria as comparaed to the probiem solving

~specialist.

Certain professional qualification and other criteria to be

considered in the selection of institutional builders, are:.

1

2)
3)
4)

5)

Ability to get along and work under unfavorable working conditions.
This could be supported by certain experience 1ike military
service, working odd jobs {(when going to school) and peace corp
type of experience, etc.

Ability to learn languages. This could be judged by grades in his
native tonque during college and the supplementary skills acquired.

Athletic record like group sports could be indicative of his
ability to work with various types of professionals in a team.

Family situation inciuding the wife's attitude and interest should
also he considered.

In certain cases religions preference and country of origin may
also have to be taken into consideration.

In addition, some positive characteristics & attitudes for

institution builders are:

1)

He should give high priority to activities that strengthen the
technical and institutional capacity essential for institution



building of research and related systems.

2) The work should include giving some formal or informal in-service
training to his Tocal colieapues as part of his regular activities.

3) His major goal should be creating and adapting of new technology
as a way to develop appropriate. methodology and capaciity rieeded to
produce this technology.

4) In seeking solutions for agrﬁcu]tura] problems he should dedicate
his efforts to strengthening the research institution so as to
build problem solving capacity as opposed to dedicating all his efforts
to finding the optimum solution for a particular problem.

5) He will try to use local resources whenever possible as opposed
to imported ones. 7

6) Finally, and more important; he will have to be able to "build"
research programs on a national or regional -scale. By organizing
new research programs within the existing framework he will build
a permanent capacity to do problem solving research that will remain
and be self perpetuating long after he leaves the institutions.

It is higﬁ]y desirable that his contract be Tong term so that he can
become completely involved with the problems of the country that he is serving.
Therefore it must be established from the beginning that his responsibility and
obligations are with the country that he is serving and not with the agehcy that
pays his salary. '

This type of specialist, when found in the areas of research
administration, should have working experience in an ongoing research institution.
He should be proficient in research planning and budgeting- human resources -
improvement and training, program organization, project evaluation and inunderstanding
the mechanisms for the transfer of technology.

The specialist 1in experimenfa] field station development can also
be inctuded here. He must be able to design. budget and construct the buildings
and plant required in an experimental station as wel’ as plan and develop the
field sites with irrigation and drainage in an efficient manner and train
personnel to run the experimental station.

In both cases it is also important that the expatriate personnel
take the responsibility of on-going projects and not simply act as an adviser. In

addition he should understand that he must train people who later on will replace .
him.



It is advisable that the national institution who employs the
expatriate personnel helps them to feel that they are welcome and useful. They
should be part of all meetings, field days, etc., including social events. By

_clearly specifying what is expected of ~them and then giving them complete
freedom to work the necessary relationship can be achieved. On the other hand,
expatriate personnel who come only as advisors and refuse to get involved shou]d
be immediately disposed of because they will adversely influence the entire
institution,

Expatriate Problem Solvers

7 Most agricultural research should be highly applied and developmental.
The success of this research depends on its close association with the problems it
is expected to solve.

The best way to utilize advanced skills of various specialists
availabte for short-term consultancy is first to have local technicians: with
administrators define a specific research problem. Review the approach and study
solutions used in other countries and 1dentifyprofess{ona1who have made important
contributions.Then contact, via various technical organizations é particular
institution asking for a specific research worker or a suggested substitute.

Even though this looks complicated, giving proper emphasis toselection of exbatriate
personnel and usfng information systems on research in progress, the proper man

fof every job can be identified. When a country does not have its own research
workers who can follow the work of colleagues in other parts of the world, it can:
1) Define the problem and ~ask ' a specialized agency to find a proper specialists-
2) Call a specialist team to define research praoblems and formu]até proper Jjob
descriptions for specialized technicians or prepare lists of potential candidates.

Knowledge has no organizational or national bounderies. Given the
international character of science, the criteria of selection of problem oriented
research personnel should be based on professional qualifications. Host country
scientists working in their country or outside should be considered together with’
foreign nationals. Multinational teams should be encouraged. Professional
éxperience and publicationscould be used as major criteria. In case of younger
professionals, degrees university and academic records should be used in the
selection process.



The so called "foreign", "overseas" or “international" experience
should not be given higher importance than experience in native countries unless
it is directly applicable to the problems under consideration. This is due do the

~fatt that-what is—foreign experience for one technician will be Tocal experience
--for another. _

The selection should not be limited to a rather small group of
well established and 1hternationa11y traveled scientists often available for
“short term assignments"”.

Some expatriate technicians can be selected from the larger
population of scientists who may not have the experience, know-how and curriculum
vitae of the established professional eiite. Qut of this larger group a selection
could be made among those who show high potential by their academic records
including thesis or dissertation work. This.grouﬁ will usually show higher
motivation and a greater willingness to work than the already established
internationaily experienced group.

The work of expatriate scientists should be done on the basis of
cooperation and partnership. The visiting scientists will not be working "for"
the host institution and their scientists, rather he will be working "with" them.
This concept of assistance is in part due to the recognition of the mutual
benefits - of joint efforts.

Any publication resulting from the wbrk of a visiting scientist
preferably should beajoint publication with his host country collaborators.- This
will avoid a misconception that visiting scientists mainly want tocollect data
and information so as to be able to make a contribution to professional literature.
In some cases it may be preferable to have him sign an agreement not to use data
and information gathered during a given period of time unless authorized by host
authorities. This will aid the scientist in concentrating on finding solutions
rather than collecting interesting data for professional work.

Sometimes it will be necessary for the host institution to
protect the visiting scientists from his own sponsoring institution, if any, in
terms of report writing that may not be of interest to the host country as well



as other administrative requirements that may take a considerable amount of his

available time.

formalities and

[t shauld also do everything possible to help him with local
see that a major part of his time initially is not spent finding

todging, dealing with customs formalities, purchasing an automobile, transfering

money, gettina a local driving license, etc.

tion during the

a)

b)

The potential lanaguage difficuities should be taken into: considera-
planning process. In this regard it is suggested that:

In case of a long termassigment, giving too muchweight to the
knowledge of a given language may lead to the wrong choice in terms
of professional qualifications. If knowledge of language is
essential either host or sponsdring institution should provide

the best available training during the initial part of the; assignment.

In case of short term assignments it is best that the host country
working colleagues be able to speak the language of the expatriate
technician or the host should provide a translator when needed.
Otherwise the entire effort may be a failure due to communication
problems. If the nature of the assignment creates a need for review
of local Titerature this literature should be collected eariy and

put at the disposal of the scientist upon arrival. [t should not

be restricted to a few reparts written by other expatriates on short’
term assignment. The work of national scientists should be given
priority.

The interviews and the other contacts of short term consultants

should not concentrate on foreign trained and foreign language speaking high

level authorities and university professors but rather on "short sleeve" technicians

and active research workers, As a question of principle, eﬁen.though operationally

_ not needed, a certain number of farm visits or visits tomarkets,cooperatives or
other agricuitural institutions should be inciuded in the nrogram to give a

visiting scientist a certain contact with the reality of the agricultural sector.



10

Concluding Remarks

In general we can classify the expatriate personnel into two
broad categories:

a) Institutional building specialists;

b} Probtem solving specialists.

Greatest care should be taken not to use these two g}oup inter-
changibly.

It would be a mistake to conclude that foreign expertise should
only be limited to trouble shooting of already identified and defined research
probtems. There are expatriate personnel who, given the shortage of local trained
technjcians, can be pioneers of new developments, and institution building. They
can be thinking ahead of farmers and planners and speareading agricu1tufa] progress
in any part of the world.

The institution should be understood as a group of people united
for a purpose within an organization containing the necessary physical infrastructure
needed to carry out this purpose. It is assumed that the institution fulfills
certain basic needs of individuals and the society.

The comprehensive aims and scope of the agricultural research
institution building concept naturally increases its visibility and the interest
taken in it by politicians and numerous constituencies.

Once institutional mechanisms are established to transfer, adapt and
create agricultural technology, farmers in developing countries will be able to
increase their productivity at a relatively minimal cost and at much faster
rates than farmers in countries that had to cope first with the problems of the
new technologies.

In the case of the problem solving specialist, the situation is
somewhat.. easier because nonna11y'it is a short term contract to solve a specific
problem. What is important here is the degree of competence of the individual
in relationship with the problem.
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EMBRAPA- The Brazilian Public Enterprise
for Aqricultural Research

Background

The development of agricultural research services in Brazil has gone
through three periods. The first period ran from the late 19th Century up to
the mid-1940s. During this period plantation agriculture was at its peak,
even though there was no defined agricultural policy to provide ¢lear research
objectives at the federal level. Efforts were largely confined to the major
export crops such as coffee, cacao and sugar, and emphasis was clearly on
expanding the agricultural frontiers rather than increasing production per unit
area. This period ended as industrialization began to play an important role in
economic po1icy The second period went from the mid-1950s to the mid-1960s
when economic expansion of the industrial base was a c1earprerrogat1veand
allocation of resources, away from agriculture, resulted in less support for
this sector, part1cu1ar1y its research institutions. With the gradual withdrawal
of support from various institutions, at both the federal and state levels,
several of them went out of existence entirely and research activity of others
was severely curtailed. 1/

The third period, which began in the early 1960s and continues to the
present, is characterized by a broader understanding of the role of agriculture
in economic development. It has been recognized that expansion of the agricultural
frontier alone cannot continue to meet demands from both domestic and foreign
markets and that higher productivity per unit area must be part of agricultural
policy and goals in the future. In 1962, the Ministry of Agriculture was
reorganized and rural universities became autonomous. As a result, agricultural
education and research were no longer subordinate to a single adm1n1strat1on
The old National Center for Research and Agricultural Education (CNEPA)} was
disbanded and its research function taken over by the Department of Agricultural
Research and Experimentation (DPEA). In 1970, tree more institutes were added and
the Department moved from Rio to Brazilia. In 1971 it became the National Department
for Agricultural Research (DNPEA). This Department had six divisions and nine
regional research institutes. 2/

Establishment of EMBRAPA

In 1972, a goverment group was formed to study agricultural policy and
propose institutional reforms, and, as a result of its recommendations, the
"Empresa Brasileira de Pesquisa Aqropecuar1a“ - EMBRAPA, was organized late that
same year. It started operations on April 26, 1973.

EMBRAPA is a public sector corporation attached to the Ministry of
Agriculture, with financial and administrative autonomy'. Its statutes are
contained in the Law No. 5 851 of December 7, 1972, which outlines the agency's
main functions as follows: (a) to direct, contro] and execute agricultural
research activites for the purpose of producing new

1/ ALVES, E.R.A., Cronology of Agricultural Research in Brasil at the Federal Leve].

Brasilia, DF. EMBRAPA, 1974, mimeographed, pp. A-B
2/ Ibid.
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“technology for the development of national agricultural production; (b) assist
the federal executive branch, and its entities, in technical and administrative
matters related to the agricultural sector; (c) stimulate and promote the
decentralization of research activities to the benefit of state and local ‘
interests; (d) provide tecnical coordination of research projects, the execution
of which involves the technical-administrative services of other federal agencies,
{e) maintain close contact and coordination with the Brazilian Technical
Assistance and Rural Extension Corporation (EMBRATER) to effectivelv execute
diffusion of research results and technology, and (f) plan, progra® and budget
research activities to reflect the guidelines and policies established by the
National Commissior for Agricultural Research, Technical Assistance and Rural
Extension (COMPATER).

Basically, EMBRAPA's research program aims at implementing government
policies as to the development of technology to increase agricultural production
and productivity, and per capita income of farmers. This means the expansion of
domestic food supply, the increase of commodities exports and therefore the
betterment of rural populations. EMBRAPA not only carries out research necessary
to fulfill its mandate, but is responsible for coordinating the overall national
agricultural research program which involves many public and private sector
institutions outside of EMBRAPA.

Based on experience in the 1970s, specific research areas have been
identified by EMBRAPA for special attention in the 1980s. These are: evaluation
and improved management of natural resources (soils, frontier areas; integrated
control of agricultural pests, diseases and weeds; crop and animal improvement;
phosphorus as a critical basic nutrients; biological fixation of nitrogen;
micronutrients, crops for production of alcohel and fuel o0il; agro-industry
tecnology; irrigation; rural administration; social sciences; animal health; and
conservation of natural resources.

Organization

_ EMBRAPA, headquartered in Brasilia, is headed by a Board of Directors
consisting of the President and three Executive Directors. The officies of the
headquarters consist of: the Presidency, the Technical and Administrative Advisory
Office {ATA), the Advisory Office for International Cooperation (ACI), and the
Legal Advisory Office (AJU). There are nine departments at headquarters:

- Department of Planning Methodoliogy - DOM

- Department of Special Projects - DPE

- Department of Science and Tecnology - DTC

- Department of Diffusion of Tecnology

- Department of Information and Documentation - DID
- Department of Human Resources - DRH

~ Department of Quantitative Methods - DMQ

- Department of Finance - DFN

- Department of General Administration - DPA
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Besearch Station Network

EMBRAPA has 11 national commodity-oriented research centers that search
for new concepts, planting materials and technologies, aiming at agricultural
production systems for a 1imited number of high priority commodities, for the
domestic food and foreign markets. These centers are as follows:

- National Center for Cotton Research at Campina Grande, Paraiba

- National Center for Rice and Beans Research at Goiania, Goias

- National Center for Sheep and Goats Research at Sobral, Ceara

- National Center for Beef Cattle Research at Campo Grande Mato Groso do -Sul
- National Center for Dairy Cattle Research at Coronel Pacheco Minas Gerais

- National Center for Cassava and Fruit Research at Cruz das Almas, Bahia

- National Center for Maize and Sorghum Research at Sete Lagoas, Minas Gerais
- National Center for Rubber Research at Manaus, Amazonas

- National Center for Soybeans Research at Londrina, Parana

- National Center for Swine ‘and poultry Research at Concordia, Sta. Catarina

- National Center for Wheat Research at Passo Fundo, Ric Grande do Sul.

There are four regional research centers:

Center of Research for Cerrados, at Planaltina, Brasilia, D.F.

Center of Research for the Semi-Arid Tropics, at Petrolina, Pernambuco
Center of Research for the Humid Tropics, at Belem, Para

The Regional Unit for Forestry Research in the Central-South, at Colombo,
Parana (URPFCS).

The first three centers survey and evaluate natural, economic and social
resources over specific ecological regions, in order to improve actual farming
systems and develop new and better ones. URPFCS operates under the National Program
for Forestry Research. It aims at increasing fields of forest tree crop species,
improving the quality of forest products and rational utilization of native forests.

State and territory agricultural experiment stations are run directly by
EMBRAPA. They test planting materials and tecnologies developed by the National
and or Regional Centers under local conditions. The state stations
are referred to as UEPAEs and the correspondinaly ones terr1tor1es are UEPATs.
Currently there are 16 UEPAEs and 1 UEPAT.

EMBRAPA also has four centers or services that support or supplement the
overall research system .They are:

- CENARGEN: National Center of Genetic Resources

CTAA: National Center for Food Technology

SNLCS: National Service of Soil Surveying and Conservation
SPSB: Service for the Production of Basic Seed

State departments of agriculture have their own research programs that
are operated through state companies (corporations).These state systems chiefly
carry out on-farm research, testing and adapting to local conditions resuits and
planting materials emanating from the national research centers. There are now
11 state research companies. There are also integrated research programs in the
state of Sao Paulo, Parana and Ric Grande do Sul.
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Interactions With Other Agricultural Services

EMBRAPA considers research as a continuum that starts in a research
project seeking and answer to an agricultural problem that originates with a
farmer and ends with the farmer, when he puts into practice the results of research
in order to increase his productivity and income. Thus EMBRAPA deems it essential
that all useful research resuits be made available to and used by farmers. To this
end EMBRAPA must work closely with a number of other organizations that also are
concerned with accelerated agricultural development 1/. Included are organizations
concerned with extension, inputs, credit, marketing, and area development, and
nationalcommodity-oriented production projects.

Extension

EMBRAPA works closely with the Brazilian Corporation for Technical
Assistance and Extension (EMBRATER) both at the national and state levels. The
National Commission of Agricultural Research and Technical Assistance (COMPATER)has
been set up as the coordinating link between EMBRATER and EMBRAPA, and is
responsible at the federel level for sinchronizing, reviewing and coordinating the
programs of both agencies,

Improved agricultural production systems. are a major instrument for
facilitating cooperation between EMBRAPA and EMBRATER. The farming systems program
forms one of the major direct links in the system of dissemination of information
obtained at the research level. Indeed most of the projects carried out under the
program have research and extension staff inputs, with the former usually from
National Commodity Centers involved, the Tocal research station at the state level
(UEPAE) or, on occasion, both will participate in the experimental layout prepara-
tion and publications of the results in a technical bulletin, or informative
brochure, describing production methods used and results which may be attained
‘under the particular farming system. The main objective of the program is to speed
up adoption of new technology at the farm level, and to keep production pratices
as current as possible with research resuits.

EMBRAPA also has extension type programs with producers and various
grower's organizations; integrated programs, in Sao Paulo, Rio Grande do Sul and
Parana States; and multi-institucional programs and projects, such as The National
Alcohol Program, National Program of Forestry Research, National Project of

Agrometeoroloay, National Research Program in Animal Health, National Program of
Soil Conservation, Integrated Project for the Control of Pastures Spittle Bugs, and
Research Project in Drying and Storage.

_ EMBRAPA, through its Basic Seed Production Service (SPSB}, is closely
associated with both public and private sector components of the national seed
program. Furthermore, its researchers have a direct role in the development of new
varieties of all the crops covered by EMBRAPA. ' :

Other National Institutions

In the annual exercises leading to the National Agricultural Research.
Program (PRONAPA), EMBRAPA involves participants from integrated rural development
programs, universities, agricultural credit organizations, private enterprise and'
other interested entities,

1/ Relatorio Anual EMBRAPA 1979
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International Links

: In the field of international technical and scientific cooperation,
EMBRAPA has developed varjous multilateral and bilateral programs. Among multilateral
programs, the activitiesvcarried out in cooperation with the Interamerican Institute fo:
Agricultural Science (IICA); United Nations Food and Agricultural Organization(FAQ);
Internacional Center for the Improvement of Maize and Wheat (CIMMYT, Mexico);
International Tropical Agriculture Centers (CIAT, Colombia, and IITA, Nigeria);
International Rice Research Institute ( IRRI, : Philippines); and the International
Potato Center (CIP, Peru) are noteworthy. Bilateral cooperation includes agreements
with the Federal Republic of Germany, the United States, Japan, and Canada. Other
agreements are being prepared with France, Australia, The Netherlands, Great Britain,
and Israel. EMBRAPA also gives technical assistance in soil. analysis to Guinea Bissau
and Cape Verde.

STAFF

In 1980, EMBRAPA had a staff of 7.436 of which 1.530 were researchers and
5.906 were administrative and auxiliary personnel. The staff of the National
Agricultural Research System-inc]uded 14.178 persons, of which 2,808 were
researchers and 11.370 were auxiliary and administrative personnel.

Of the total of the 2.808 researchers 66,1% equivalent to 1.856, had since
1974 started graduate courses in both master and Ph.D programs at universities
in Brazil and abroad. From this total of 1.856 researchers 54,8%,equivalent

to 1.017, have already returned as of august 1980; 481 are still working on
their graduate programs, the other 245, or 13,2%, droped the graduate work or
after graduation Teft EMBRAPA.

Budget

One of the measures of the importance that a country gives to
agricultural research is the investment made in this activity. Brazil has decided
to invest more heavily in agricultural science and research, thus duly acknow-

“ledging the vital role played by the deepening of know-how for boosting agriculture
productivity. As an instrument of this policy, the Brazilian Enterprise for
Agricultural Research (EMBRAPA), which was created in 1973, had in 19?? a budget
of 25 million (United States currency exchange rate of December 1974)— and for

the year 1980 the budget allocated for the institution amounted to 176 million

dollars (exchange rate of US$ 1.00 = Cr$ 46,00).

1/ PASTORE, J. & ALVES, E.R.A. Reforming the Brazilian Agricultural Research
System, In ARNDT, T.M., DALRYMPLE, D.G. & RUTTAN, V.W. Resource Allocation
and Productivity in National and International Aqriculturai Research.
Minneapolis, University of Minnesota Press, 19//. 61/p.
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The Circular Model of Research

The programming of agricultural research has as its objective
the promotion of a better allocation of human and material resources in
such a way that permits the generation of knowledge and production systems
able to improve the yield, shortening the time betweew: the generation of
‘knowledge and its utilization by the agricultural producers, as well as
te increase the generation of knowledge.

To be able to develop an objective programming model of agricultural
research it is absolutelynecessary to involve the agricultural researchers
with all those sectors that in one way or another participate in the
production process, such as: {1) agricultural producefs, (2) extension
service and (3) modern agricultural inputs and processing industries.

This process constitute the logic of the so called circular model.
The integraction between various sectors and their common interest should
constitute the high priority core of agricultural research program.

MODEL OF ARTICULATION FOR RESEARCH PLANNING
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The circu]ér programming of research is based on production systems
that traditionally have been used. Its identification and description will
show clearly the bottle necks that impede the increase of the yields of
these traditiona) production systems. The elimination of these bottle necks
will generate new production systems.

In the above methodology we can see a nrocess of synthesis-
analysis-action of research and synthesis,which is better called circular
programming of research according to RAMALHO l/. In the following graph
this idea is better exnlained.

This circular system is characterized by a! strong feedback mechanism
while in the linear System this mechanism is absent..

CIRCULAR MODEL OF PROGRAMMING OF RESEARCH

Agricultural Policy
Atual and/or
Potential demand
for products

The reality

Atual .
Production - Research S Partial
System action KnawTedge
Diffusion New
VP among —— S¥::§m -—— Production
roducers System

1/ RAMALHO, J.P. ConsideracBes sobre a programacao da pesquisa agropecuiria.
Brasiltia, D.F., EMBRAPA, 1979.
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Taking into consideration the two former models of articulation and
circular progranming and in accordence with the priorities already fixed by
Minister of Agriculture, the Board of Directors of EMBRAPA decide which
programs should be accepted as major objectives of the system.

Once the Board of Directors has decided on the National Programs, they
will assign the coordination of each individual national program to the
appropriate centers of research generally depending on the agricultural
prroduct being studied. The pationalicoordinator of each program will then
call a meeting of all the centers involved with the specific Research
Program and out of these meetings will come the plan for the research
projects.

The research programs are executed by EMBRAPA through a network of
national and regional research centers, and state and territorial experiment
station.

At the present time EMBRAPA has 38 national programs of research on
rice, beans, corn, wheat, soybeans, beef cattle, da{ry cattle, horticulture,
cassava, sheep and goats, swine and poutry, sorghum, cotton, rubber,
temperate climate fruit production, citric production, pineapple , banana,
mango, wine preduction, african palm, industrial agriculture, and food
technology, genetic resources, soils and basic seed production. Evaluation
and improved management and socio-economics studies of cerrado, semi-arid
tropics and humid tropics. Forestry, ienergy, fuels, and of agricultural
diversification are also included.






