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EL IMPACTO TN LATINOAMERICA DE LAS VARTEDADES DL

ARROZ DE_ALTOS RENDIMIENTOS, CON ENFASTS
EN EL CASO COLOMBIANO

Este estudio fué iniciado a peticidén de la.Junta Dirce-
tiva del CIAT con el objeto de documentar y analizar:
i) la contribucidn de las variedades de altos rendimi-
entos (HYV'S) en América Latina; 1ii) el tamafio y la
distribucién de los beneficios econbémicos derivados de
la introduccidn de las nuevas variedades de arroz ean
Colombia,

En 1974 se sembrd en latinoamérica cerca del 12 por
ciento del drea con arroz (800.000 Has) con nuevas v.a-
riedades (HYV's).

La preduccidon de arroz en latinoamérica fué 14.5 pcﬁ
ciento mds alta.de la que hubiera sido en ausencia do
las nuevas variedades (HYV's); si se excluyerBrasil el
porcentaje sube a M0.3 (Tabla 8). En 1572-73 la pro-
duccidn de arroz en Asia se estimd como. 4.9 por ciento
mis alta debido a la presencia de las nuevas varieda-
des (HYV's).

En Colombia la introduccidn de nuevas variedades cn-

_menzé en 1964 como resultade de un amplio programa '«

investigacidn sobre arroz en el ICA y la posterior co-
laboracidn del CIAT. De este trabajo resultaron alru-

nas variedades colombianas, primeramente ICA-10 y
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11.

Napax;'luego con la introduccidn de materiales del
IRRI sigpuieron IR-8 e IR-22, vy finalmenﬁe el prograna
ICA-CIAT desarrolld dos nuevas variedades: CICA-4
CICA-5. Tn un futuro muy cercano se esperan nuevos -
sultados pro?enienteslde las linéas promisofias.

’

La adopcidn de estas variedades ha sido amplia y réni's

en el sector de riego (ver Tabla 9).

Fl impacto en los rendimientos y produccidn naciona'e-
ha sido‘espectacular.

Los rendimientos estimados de la variedad tradicionil .
Blue-Bonnet-50 y de las nuevas variedades (HYV's), ron
comparados en la Tabla 9b.

La contribucidn de las nuevas variedades al product®
nacional se presenta en la Tabla 37. El1 valer brut-
se estimdé en USS$350 millones, en ddlares de 1974,

Los cambios en la estructura de la industria arrocev:
se presentan en la Tabla 37a; las nuevas variedades
fueron desarrolladas para condiciones de riego, dén-
dole al sector riego una ventaja compérativa sobre =1
sector 'secano, donde no ha ocurrido ningn cambio t:c -
neldgico.

Los precios de arroz disminuyeron como resultado de I:
nuecva tecnologia {(ver Tabla 49).

5 desarrolld un modelo econométrico para la produc-
cién‘ﬂ demanda de arroz., El sistema de ccuaciones ot

lizado se presenta en la Tabla 49 ; la Figura 6 repre-

b A AV T T gl e
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.15,

16.

17

18,

senta el modelo ﬂréfiéam(nte.

En base a este modelo se estimaron los beneficios bru
tos (ver Tabla 41).

Se estimaron los costos de investigacidn y se distri-
buyeron entrg los dos grupos productores y consumila-
res. (ver Tabia 41).

Los beneficios netos de cada grupo se resumen en la
Tabla 41, Los "beneficios"™ al productor son negativos
tanfo para el sector‘riego como para el sector secaro
esto significa que los retornos a tierra y capacidad
empresarial hubieran sido mds altos en la ausencia le
las nuevas variedades (HYV's), puesto que los precin-co
hubieran sido mucho mis altos.

La Tasa Interna de Retorno del programa de ihvcstig‘~
cidn fué igual al 94 por ciento; y la Tasa de Benef i-
clo-Costo 7:1,

El ingreso no realizado castiéé mas fuertemente a lns
pequefios productores de secano (ver Fiesura 11).

Los benefiéios absolutos y relativos fueron mayores

para los consumidores de bajos inpresos. Para los tyrr

‘grupos de ingresos mis bajos el impacto fué 12.8 por

ciento ($0-6,000), 7.1 por ciento ($6.001-12.000) v
3.5 por cicnto (%12.001-18,000) en términos de sus
veles de ingreso en 1970 (ver Figura 10). |
Los beneficios totales del programa de investigacidn

estaban Ffuertemente concentrados en leos consumidores
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21.

de mis lLajos ingresos (vir Fipura 10).

Este fesultado se presenta porque toda ia produccidn
adicional fué consumida en el mercado doméstico; esto
significa que los precios eran mucho més bajos de 1o
que podrian haber side en la ausencia de las nuevas va
riedades (HYV's), debido a la relativa inelasticidadl
de la demanda doméstica.
Implicaciones para las Estrategias de Investigacidn en
Cultivos Alimenticios: Los beneficios de un aumento
en la produccidn de alimentos debido a un cambio te~-
.
noldgico serdnabsorbidos por los consumidores y tende-
ran a favorecer los grupos de ingresos mds bajés enando
la_produccién_no entra al mércado de exportaciones,
Las peliticas de industrializacidén que protejen al
scctor manufacturcro refuerzan estas politicas de ali
mentos baratos en una forma interesante e indirecta.
La proteccidn tarifaria del sector industrial permite
que el precio de las mpnedas extranjeras se mantenpga

mis bajo de lo que pudiera ser en ausencia de tal pro-

6n. Cuando el cambio tecnoldgice generado por 1

e

tecc

¢

inversidn pblica en la investigacidn agricola aument:

la ofefta de alimentos, los productores tienen meno-
incentivos a exportar debido a la‘baja tasa de camhin
Por lo tanto este aumento debe ser absorbido por los
mercados domésticos cuando la elasticidad precio es

baja. FEntences los precios disminuyen sustancialmente
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24,

v los consumidores se betcfician.

Este resultado se hace presente cuando hay una situn-
citén dindmica en la agricultura. En una situacidn
estétiéa la proteccidn del sector manufacturero elesva

el precio de los insumos al sector agricola, reduce e

producto agricola y aumenta el precio de los alimente:

i

§i la politica cambiaria hubiera sido mi&s favorable a

los exportadores potenciales, Colombia podria haber

competido favorablemente en los mercados internacicni-

leé (ver Tabla u48).

Los productores de arroz podrian absorber una méyor
parte de los beneficios en el futuro (y una menor los
consumidore;) si Colembia se convierte en un principa

exnertador de arroz.

3.
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THE IMPACT OF HIGH YIELDING RICE VARICTIES IN LATIN
AMERTCA WITH SPECTAL EMPHASIS ON COLOMBIA

This studvy wvas undertaken at the request of the Boe:d

of Trustees ~f CIAT, with the objective of documéannF
and analyzning (i) the contribution of HYV's in Lati:
America; and (ii) the size and-distribution of the cci -
nomic benefits from the intrqducgion of new rice va-
rieties in Colombia.

In 1974, at least 800,000 has (or 12 percent) of the
rice area in Latin America was zown to HYV's,

In 1974, Latin Amevrican ocutput was 14.5 percent higl=
than it would have been in the abszence of HYV's: ex-
cluding Brazmil, the figure in H0.3 percent {(Table €.

In 1972-1973, Asian producticen wés estimatea to be .
percent higher due to HYV's.

In Colombia, the introduction of new varieties commenﬁzl
ﬁn T36h as a result of an expanded fprogram of rice ro :irch
in ICA and with the subsequent collaboration of CIAT.
This work resulted in the release of a number of Col5n’an
viarieties (ICA-10, MNapal), followed by the introducti:i-
of materiaL from IRRI (IR-8 and IR-22) and finally -+ "'
the developncnt‘of two new varieties by thn ICA-CIA
propgran {(CICA-4% and CICA-6). Furthnor releases from
advanced promising lines are expected shortliy.

The adoption of these variecties in the irripated sectap



10.

11.

12.

13.

iu.

has been rapid and widespr ad (see Table 3).

The impact on national yiélds and production has beet pac-
tacular (see Table 9a).

The estimated yields of the traditional variety, Bluc-
Bonnet-50, and the [IYV's are compared in Table 9b.

The contribution of the new varieties to national prc-
duction is shown in Table 37. The gross value was efti-
mataed at $(US)350&, in 1974 dollars.

The changiﬁg structure of the rice industry is shown dir

Table 37a; the new varieties were developed for irrija'=l

culture, giving the irrigated sector a comparative ad
vantage over the upland sector where;no technolopica’® (hange
cecurrad.

Rice prices fell as‘a result of the new technology (f 2

Table-49),

An econometric model of rice production and demand w:

[92]

developed. The system of equations used is shown in
Table 4%a, and Figure 6 presents the model praphical’ly

On the basis of this model the gress bencfits were et mated.

(5ee Table H1).

The reseavch costs were estimated and disltributed by

e

“1ApS
of prdducqrs and consumners (See Table u1).

The. nat benefits to @ach.group arn summarisned in Tal » 11,
Producer "benei{its" are negative, both for upland and
irriﬁdted Sﬁﬁtors ~ this means that the return te lard asnad

entrepenucrial skills would have been higher in the
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abscence of HYV's, as the Hrices weould have heen much
higher.

Th~ Internal Rate of Return to the rescarch progran v
9n%; the henefit: cost ratic, 77:1

The fornpono‘inéome was borne heavily by small upl i ¢
producens (sée Figure 11),

The absolute and relative benefitslto were greatest oo
low inceme consuamers. For the three lowezst income 1 aps
the impact was 12.8% ($0-6,000), 7,1% (66,601 -~ $17.00)
and 3.5% (512,001 - 318,000) of their 1970 income L 's
(see Fiﬁufe 9y,

The overall benefits of the research program were hiphiy

skewad toward the lowest income consumers (=mce Tigurc

1070,

This result <ame about because the additienal prodvrae " n
-

was all disnosed of on the domestic market, meanine ! 1t

prices were much lower than they would have been ir 14

“aksence of the HYV's, due to the relatively inclast i

domentic demand,

Implirations for Research Strategy on Tood Crops: T'»

benelits ~* cxpanded output on food crops brought 5 a:
bv technelopical ehanpe will be capturoed bv consumer |

and wiill tend to Taver lower income gronps when th D
dors net enter cxport markets,

Industrialization policies which preotect the manuif: 2 uoing

scetor contribute to this cheaper food policy in a:
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interesting and indivect ay. Tariff{ protection tc th:

industrial sector allows the price of foreipn excher 1:
to be maintained lower than it would be in the abserc:
of such protection. When technological change gener 1! i

by public investment in agricultural recscarch shiftc

supply of food crops, producers have less incentive oo

]

export because of the lower exchange rate. Hence tf'
expanded output has to be absorbed by the domestic nqtkﬁt
where the demand elasticity is low. Thus prices falt
substantially and consumers benefit,

.
This result comes about when there is-a dynamic situa! ion
in agriculture., In a static situation, protection cf the

manutacturing sector raises input prices to the farv

sector, reduces farm output, and raises food prices.

—

lad the exchange rate policy been more favorable tou
potential exporterg, Colo;bia could have competed farcbly
in export markets (see Table 48).

Rice-producers willrcapture more of the benefits in I'mre

(and consumnrs less) if Colombia becomes a sipgnifican®

exporter of rice.
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TABLE 8
Estimated Contribution of HYV's in Latin America Excludiang Brazil
By Regions: 1974
! Hexico Central| South ' . | . . .
Trem Gnics ané . ) CO;QWDL& Latin Aamerica
Caribbezn | “7 =Gy amernicsa (Irrigatad]| (Zxcil. Brazil)
(1} Total Aves '000 has| 452.0 1257.1 [1,088.0 273. 1,797.0
(2) Totel Producxtion '300 m.t|L,022.0 L72.2 3,64%.1 1,420.1 5,1lul.b4
(3) Yield t/ha S 2.261f 1.837 3.3352 5.203 2.881
(4) HYYV Area '000 has 26L,0 105.3 438.5 270.2 807.8
(5) Traditional Area '000 has 188.0s |151.8. * B4S.5 2.7 989.2
(6) Traditioral Yield |t/ha 1.779 1,284 2.399 3.100 2,040
(7) Traditional Prod. |'000 m.t| 33&.5 (1l9:.9 |1,558.2 g.u 2,018.0
() HYV Production 1000 m.t 687.5. |277.3 2,038.9 1,411.7 2,123.4
(9) HYV Yield lt/na 2.504] 2.533 576k 5.225 3.337
{(10) Yield Margin t/ha 0.825! 1.349 2.3565 2,125 1.827
{11) Additional Prod "000 m.t 217.3 1e2.0 1,837.1 574,2 . 1,475.9
{12) Additional FProd. 5 27.1 3,0 39,7 87.9 40,3
Derlvatlcons
{8) = (1Y - (=) (10) = (9) - (8) -
(2) = Av-rima wiald 12350-196a4 (11) = (10) . ()
NI v D S S SR VS GO I G I e

(2) -

(7
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TABLL 9

Percentage Distribution of Varieties in Colombia: 1964 - 1¢7h

Blue- Dwarfs SRR
Year Bonnet-50 Mapal Tapuripa ICA-10 IR-8 IR-22 CICA-4 ~°° °

ki % % % % % % §
1964 87 5 - - - - - 8
1965 87 5 . - - - - - 8
1966 90 - : - - - - - L0
1967 80 - 7 - - . - 1
1968 53 - 42 - -~ - - 5
19689 50 - 36 1 5 w : - n
1970 36 - 26 - 29 - - 9
1971 3as ~ 1y - 37 3 i 7
1972 12 - - - 27 30 30 1
1873 2 - - - 41 39 i8 0

1974 1 - - - 31 33 27 0

Source: FEDEARROZ (1973 and 1975).
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TABLL 'a

Arca Yield and Production of Rice in Colombia:

Selected Years

Year Area Yield Productic

'000 has t/ha YO00 m., e
195 175 1,7 204
1960 227 2.0 W50
1965 ' 375 ' 1.8 672
1968 277 2.8 786
1979 273 2.8 1,043
1975 . 369 Ny 1,632
TABLTL 9b

Estimated Yields of Traditional and llodern Varietic

Colombia: 196L-197Y

Year : Bluebonnet-50 HYV's
t/ha t/ha
190y 3.1 3.2
1965 3.0 3.8
1966 , 3.0 , -
tag? 3.3 5.8
1968 3.2 5.8
1969 3.0 5.5
1970 3.3 6.1
1971 3.4 6.3
1972 3.0 5.5
1273 2.9 5.3

197y 2.8 ' 5.9

=

w)
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TABLE 37

Estimates of the Quantity and Oross Value of Additional Rice Producticn
in Colombia due to HYV's: 1984-1974
Estimated Estimatead Prica
Production Production received by Yalue of
Yazap Aetual witheout HYV's | without HYV's Adcitional, Latin American Additiszzl
o R = <+ PR : D = : H : A . - =™ P ] ;
"rgoduction at Actual Prices at Egquilidbrium Production Expocrters Producticno
—————————————————————————— I S5(UsS)/m.t S(US)n.
l3gh - 603,000 589,018 553,353 L21 iy?z £.08
16635 672,000 656,595 553,433 2,38 110 0.2%8
1956 580,000 880,000 . B20,000 0 143 noon"
13887 651,500 542,196 /LB 759 8,282 12 IR
l9e8 786,300 588,623 655,833 - 84,804 138 11.70
1989 §3L,500 553,097 601,174 60,662 123 7.46
1370 752,533 523,187 607,773 gL, 13y 94 3,85
1571 904,348 582,235 531,754 133,186 107 15,79
1372 1,043,2:%4 513,388 593,283 227,111 isy 37,28
1373 1,175,371 503,253, 731,850 283,549 212 51 .17
1278 1,562,9u0 523,353 B79%,33% 4ug,8885 333 143,13
a . . L AN : . s ,
Corresponds to A in Figure & or Q; in Figure 8, and is freom Table 11.
ol : - s . . .
Correspeonds teo O in Figure £ or §,; in Fizure 8,
C N . - . . : .
Corresoonds <o Sy in Figure 8, and given by =2quation (6.1). ;
T Corresovones <0 wi1- Jp in flzufce &, and converted (o0 @i.led rice a2guilvaleni.
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TABLL ‘7a
Yields and Production of the Upland and lIrripated
Sectors: Colombia:, Selected vears
, Upland Irrigated
Year | . o .
. Vield Production Tield Producticn -
*/ha ‘000 m.t. t/ha ‘000 m.t.
1954 1.1 124 2.7 171
1960 1.2 187 1.9 263
1965 1.1 276 3.0 296
1968 1.7 251 b, 2 536
1972 1.6 161 5.2 B83
1975 1.6 152 5.4 1,480
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TABLL 49
Real Rice Prices” and Marketing Margins for

Selected Periods: Coleombia: 1950-1974

!

Average . ‘ Retail/t«r~
of Farm Whole Retail Farm- Whole- Farm- Price:
Sale to- Sale-~ to~
(P.) . (P ) whole to- Retail (Pr/Pf
£ r sale retail

1950-52 1,258 2,888 3,266 1,630 - 378 2,008 2.60
1957-59 1,394 2,901 3,432 1,507 ~ 531 2,038 2.46
1965~67 1,506 3,096 3,559 1,590 463 2,053 2.36
1972-74

1,007 2,542 2,972 1,535 430 1,965 2.95

Express

ed in 1964 pesos.,.

Cokememm e v g e e
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TABLL  9a

An Econometric Model of Rice Supply and Demand

_ 1/n
Demand: Pt = aQT,t
supply EI‘
(Irrigated): QI,t = BP 1
Supply ' €,
{Upland): Ou,t = th~1
Supply ' £
(Total): QT,t = 8P 1
“ Supply | €
(Irrisatnd) 0 = (1-% pe
without HYV's L.t It t- ’
Supply (Total) : . _E
1 - 1 1YYV 1o = -
without HYV's: QT,t (1 kT,t)ﬁP_t_1
tity: 0O - 0 = 0
Identity 0t + I,t Tt
5 1 - 7'1_‘ H - = B - -
Identity £ PIEI + (1 PI)FU
whera
' = deflataed price of rice:

Q. % guantity of rice;

N = elasticity of demand;

EH Fp o€ = elasticities of supply;
b -

kT kf = shift parameters;

proprortion of production from irrigatec rrtor.

1}
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TABLE 4l
. . . ~ . . d
Siz= and Distribution of Benefits and Cests of
HYV's in Colombia: 19537-1374
) Producers .
Itan — Consumers Total Internaction
Upland Irrigatad, Total : Colombia|Cooperation
5n sm anm 5 $m 3n
Gross Benefits -3,542.,1|-5,292.9 |-8,835.0[1%,339.3 |6,104.3 -
Costs FEDEARRQZ B.4 29.9 38.3 - . 38.3 -
oT ICA ¢C.7, 1.7 2.4 22.1 | 24,5 -
Research Total 9.1 T 31.8 uo.7 22,1 62.8 i8.8

ot

Hexr 3znefi

s -3,551.2{-5,324.5 |-8,875.7|14,917.2 |16,041,5

o
—
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TABLE 48
Compefitive Pecsition of Colormbiaz as a Rice Exporter£ 1938-1874
. oo ‘ |
Price in |[Shadow Exchange|Price in|Export Price |Competitive| Milled
Year |Colombia® Rateb Colombia of - Margin of [Rice Exports
f (fob) - (fob) |Competitors Cclombia® |(Trom Colombia
l (13} | {2) (3) (fob) 53} !
i _ {4) ' :
! , . '
; SCol $Col/SUS  $US sus % 1000 m.t
1963 J,ueg 25.43 135 133 .. +2 : G
1969 2,153 25.30 : 117 123 - - +5 . 24
1970 3,lu8 28.76 109 gt 16 5
1971 3,320 31.50 * 105 107 S22 : 0
1972 3,298 34,32 56 - 1oy +ul 3
1973 4,470 37.34% 120C 212 +43 _ - 29
1974 6,121 43,0u 142 . 333 +57 1

i 4 Based on price paid te farmars, plus milling, and transport to DpOTT.

b L L= o, .
Actuzl rate inrflated by 50 percent to reflect overvaluaiion,
| c . . . . . -
] Welghtad averaga export prices received by six consistent exportars Irom Latin
b American (Nicaragua, Guyana, Surinam, Argentina, Brazil and Uruguay).
ol

((5)-(23))/(5)*100

£¢



