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nlf we could first know where we are, and whither we are tending, we could better 
judge what to do, and how to do it." 

Abraham lineoln 

(Speecn to the Republican State Committee, Springfield, lllinois, Jun. 18, 18581 

"To say that. thing happened the w.y it did ;. not at all illuminating. We can under· 
stand th. significanc. ofwhaMidhappen, only il we eontrast it with what might have 
happened." 

Morr;. Raphael Cohen 

[Quoted in R.P. Thomas (19651, "A quantitative approach to the study of th •• ffect. 
of 8ritish imperial policy upon colonial welfare: Sorne preliminary findings:' Journal 
of Economic History Vol. 25, No. 4.] 
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1. INTRODUCTION 

1.1 The setting 

The contribution of technical change to agricultural productivity in developed 
eollntries (e.9., Griliches, 1958; Hayami and Ruttan, 19711 and in developing 
eountr; .. (0.9., Schultz, 1964; Evonson and Kislev, 19751 has been widely recognized. 
However, as noted byRamalho de Castro (19741, it has only recently been fullv 
appreciated that technical change can take alternative routes, emphasizing sorne 
products at the expense of others. concentrating on cenain ecological zones. or 
stressíng either biochemical or mechanical advances. 

With continued pressure on tood supplies in much of tne developing world, to­
gether with sorne national and much international concern for the welfare of low, 
income people, attention is being increasingly focused on the aUocation of public 
research monies for agrtculture (Amdt et aL, 1976; Fishel, 1971; Pinstrup"Andersen 
and Byrne,. 1975). In "ppraí .. 1 01 poteOlíal research projects (Ramalho de Castro, 
19741 and in theev.luatíon of exísting or pas! research (Akino and Hayami, 1975; 
Ayer and Schuh, 19721. two centra! economic issues arise: efficiency and equity. 
The fírst is relatad to the economic return on the public investment in agricultural 
research; was a particular ¡¡ne of research a socially efficíent way to ¡nvest scarce 
public research funds? Equity refers to the distribut¡on of the net benefits by 
economic classes of the populatíon, • 

It can arise that the two goals, efficíency and equity. may not be mutually ex~ 
elusiva. Investing in those I ¡nes of research which have high net payoffs may not 
necessarily result in an equltable distríbutíon of the benefíts of techntcal change, 
If a country ¡n"ested research funds generatlng new technology lar an export crap 
produced solely by a large·scale commercial agriculture, then while this may satlsfy 
an efficlency goal of being profitabfe in terms of the economic payoff to the coun~ 
try, itmight halle líttle or no impact on tmproving thedistribution of ¡ncome. Weth~ 
er or not new agricultural technology js an appropriate vehicle tor achleving social 
equity ís an open question; the answer will depend on the nature of the trop. the 
structure of consumption and product¡on, and the alternative tools available for 
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income distribution. While agricultural technology may prove a long-run catalyst 
ter social and economic articulatton {de Janvry, 1975). expectations that it can salve 
a broad spectrum of social ¡lis in the shórt run may be unrealistic. 

Whatever the final outcome, equjty is becoming a more wideJy applied criterio n 
tor appraising investments in agriculture (McNamara, 1973), This study will be con­
cerned with both efficiency and equity critería In agricultural research. However, 
given the abundance of literature referring to social questions foUowing the introduc­
tíon 01 technologícal changos ín agrículture (Falcon, 1970; Híll and Hardín, 1971; 
Pea"e, 1975; Wh.rton, 1969, and the p.ucíty 01 empírícal studíes at the natíonal 
level, particular attention is focused on the question of eQuity. 

1,2 Rice in Latin America* 

Rice is one of the most widely produced crops in Lat,n America; it is grown in 
virtua!ly every country of the reglon and under a wide range of ecological conditions. 
As a result 01 the development of high-yíelding varietias of rice IHYV's), Latín Ame­
rica is experiencing par! of the widely heralded Asian-born "green revolution" in rice 
product¡on. Starting in the mid-sixties, new material stemming from the Interna­
tiarlal Rice Research Institute in the Ph¡llppines has been transferred to and adaptad 
for Latin America. The term HYV is used throughout this study to refer to the 
dwarf rices with a hígher grain!straw ratio than the traditional varietles. 

1.3 Objectives of the study 

1. To measure the impact of HYV's on Latin American rice production 

2. Tú me3sure the size and distrjbution of the economic benefits resulting from the 
introduction of HYV's in Colombia. 

Colombia was selected as the country for detailed study, not only since the adop· 
tion of HYV' s had been much more widespread than in any other country, but large· 
Iv bacause as a result 01 a strong Natíonal Ríce Growers Federatíon (FEDEARROZ), 
h¡gher quality data was more readily available. In addítion. the time available for the 
study did not permit a mOfe extensive coverage in the detai! required to tulfi!! the 
second objective. 

1,4 Outline of the raport 

Chapter 2 presents an overvlew of rice production and trade in latin America 
and condudes wíth sorne observations on trade prospects. Chapter 3 is dedicated to 
measuring the additional output of rice in Latin America due to HYV's, while Chap­
ter 4 is ¡ntended to provide sorne economic background tO the Colombian rice indus· 
try, presentíng data which wil! form the basis of s.ubsequent analvses. In Chapter 5 a 

'Th(bughout this report, the term Latin America is used to ¡nelude Mexico, Central Americal 
toe Caribbean and South America. 
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model Is developed to measure !he economlc benefits of !he introduction of HYV's, 
and the estimatlon 01 the parameters required by the modol Is discussed. 

The gross benefits, costs. net benefits and rates of return are gil/en in Chapter 6" 
while the distribution 01 ne! beoafi!s by income level ;s dlscussed in Chapler 7. In 
Chapter B, an analysis of the farm4ó-retail marketing margin is presented l and a 
summary of !he study i. given in Chapler 9. 
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2. AN OVERVIEW OF RICE PROOUCTION ANO TRAOE 
IN LATIN AMERICA: 1950-1974* 

2.1 Producti on 

Table 1 presents a summary of the production data for various regions of Latin 
America. Regional production grew at an average annual rate of 3.6 percent between 
1950 and 1974, compared with a world growth rate 01 2.8 percant. Latin Ameriea 
produced 3.6 percant 01 world cutput in 1974. Latin American production is highly 
concemrated (Tabla 2); over half the output comes from Brazi!. and five countries 
aCCQunt for about 80 percent of the production. Yields have been static for 25 years 
in the region as a whole, averaging 1.7 tans/ha of paddy rice. However, this figure is 
heavily weighted by Brazil (1.2 tons/ha) and disguises sueh higher yields as Colom­
bia (4.2 tons/ha), Uruguay and Peru (3.9 tens/ha), and Argentina (3.8 tons/ha! in 
1974. 

Tabla 1. Produeticn of paddv ñce in Latin Americe and In the world: selected vears. 

Region 1950 1960 1965 1974 

eOoo t.m.) 

Mexíco and Caribbean 405 823 509 1.022 

Central America 211 228 332 503 

South Amarlca 4.249 6.530 9.672 10.156 

Latin Amerli;(l 4.865 7,581 10,513 11.681 

Wodd 161,900 231).500 256.617 323.201 
---" 

'fIn Append¡x Table 1, data for production. afea, yields and trade In rice are g¡ven by ooun~ 
try tor Latín Amerita for 1950-1974. 
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T able 2. Contribution of five major rice-produc:en in Latín America: selected vears. 

1950 1960 1965 1974 
Ranking Countfy (°10) Country 1°101 Country (Obl Country ¡%) 

Brazil 65 BrazU 63 8razil n Braz!1 56 

2 Colombia 6 Colombia 6 Colombia 6 Cofombia 13 

3 Peru 4 Pefl,l 5 Peru 3 Peru 4 

4 Mexico 4 Mexlco 4 Mexíco 3 Mexico 3 

5 Argentina 3 Cuba 4 Guyana 2 Cu,,", 3 

Total 82 82 ll6 79 

The pattem 01 growth 01 the Latin American rice indu'try i, depicted in Tabl. 3. 
Two period, were analyzed: 1950-54 to 1965-69 and 1965-69 to 1970-74. The !ir,t 
perlod saw the expansion in rice output coming from greater area under rice, e~ 
pec:ially ¡n the land-extensive South American region. Yields were constant or fallíng 
Since th. mid-,ixti", (and corr.,ponding to the pariad 01 introduction 01 HYV',), 
yíelds have risen at so annual average rate of 2.5 percent, contributing much of the 
growth in total output. Central America has experienced a notable growtn in yields 
In this latter periodo Overall, the annual average imprQvement in yields has been 
higher than theworld figure 011.5 pareent, although Latin America as a whole i, stil! 
below the world average of 2.4 tons/ha in 1974. 

2.2 Trade and trade prospects, 

Latjn America as a who~e is a net rice~¡mporti ng region (Table 4), although its im­
port, repres.nted only abou! 1.5 pereent of world trade in rice in the period 1970· 

Tablé 3. Average annual growth ra. of produtrtion, area and yieéds in Latin Amariea {by regions •. 

1950-54 to 1'96S-S9 1965-69 to 1970·74 

Regian Production Area Yíe!ds PrQduction A",. Yields 

1"101 1%1 1"101 1%1 1"101 {oJo; 

Mexico and Caribbean 2.5 1.7 1.0 8.1 5.9 1.9 

Central Amerí..;a 3.1 2.8 0.0 2.3 ~1.3 4.0 

South Ameríca 3.8 4.4 -0.4 3.0 0.9 1.3 

Latln Amenea 3.6 4.1 -0.4 3.3 1.2 2.5 
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Table 4. Average annuet net 8XPOrts of mmed rice in Latin AmfH'ica: HlJa-year averagas í1950-
1974), 

. Region 1950-54 1955-59 

--~ .... 
Mexico and Caribbean -301* -235 

Central Ameñca 3 -16 

South America 160 105 

Latin Arnerica ··138 -146 

.. Negati~ sign indicates imports. 

1960-64 

('000 t.m) 

-232 

-11 

141 

·102 

1965-69 

-244 

-10 

293 

39 

1970-74 

-381 

-4 

253 

-132 

1974. However, there are marked regional differences in rice trade. South America 
is a significant rice exporter; but generally the impart demands of Mexico, the 
Caribbean and Central America exceed the exportable surplus of South America. 
making Latin America as a whole a net rice importar. 

Tables 5 shows the major rice importing and exporting countries. Imports of 
350,000 m.l. enter the Caribbean annuallv. aboul two thirds 90ing to Cuba. This 
pattern of imports has been constant for the last twenty-fíve years, However, the 
pattern of exports is much less consistent. Because so much of Brazilian rice comes 
from the upland sector, which is subject to seasonal fluctuations, Brazil's exportable 
surplus is variable. Uruguay. Guyana, Surinam and Argentina have been consistent 
exporters in the last fifteen years. H js thought that almost al! South American 
countries will either be self-sufficient or exporting in the next few years. Central 
Ameries as a region is also self·sufficient. Hence. in the Western Hemisphere, there 
are only two rice deficit areas. Canada and the Caribbean, represerlti n9 a combined 
annual market of about 400,000 m.t. of milled rice_ 

Howevei, the United States. the world's largest exporter (over 2 million m.t.) is 
well located to serve these markets. I mproved relations with Cuba couki well pro­
vide the U.S. once more with a major market fer rice exports in Cuba, 60th private 
(Morriscn, 1974) .nd pub)ic (U.s. Department of Commerce, 1975) pronounce· 
ments have shown the ¡nterest and importance nf the Cuba n market for U,S. rice. 

The Caribbean import mamet ís partially governed by the Caribbean Rice Agree-­
ment, whlch ties many of the principal impoftíng countries to Guyana for 50 pero 
cent of their impofts untíl aH of Guyana's exportable surplu$ is marketed (U,S. De­
partment of Agriculture, 1972). Hence if Latin American exporten; are to signifi· 
cant!y ¡ncrease their leve} of e:xports in the futura. markets outside the Western Hemj­
sphere will have to be sought in Europe, Africa and perhapa Asia. 

Data on world trad. flows in rice are difficult to obtain and .ssemble. T .ble 6 
presents such data far one year only, 1970. First, the relativa insignificance of Latin 
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Table 5. The five majar rica-importing ¡nd exporting countries in Latin America: selected yean. 

Importers Exporters 

Ranking 1950 Vol.§ 1960 Vol. 1974 Vol. 1950 Vol. 1960 Vol. 1974 Vol. 

Cuba - 293 Cuba -160 Cuba - 220 Brazil 95 Guyana '65 Uruguay 73 

..... 2 Other Other Other 
Caribbean -54 Caribbean -81 Caribbean - 160 Ecuador 62 E:cuador 21 Guyana " 

3 Venezuela - 28 Bolivia -8 Peru -104 Guyana 30 Surinam 23 Argentina 48 

4 Bolivia -8 Venezuela -4 Mexico -100 Mexico 28 Uruguay 6 Surinam 35 

5 Costa Rica -2 El Salvador -3 Chile - 22 Chile 12 Argentina 5 Venezuela 30 

... Milled rice, '000 m.t. 



America in warld trade is evident; this suggests that changes in Latín American exports 
would have no influence on world Pfices; the region is. a "price·taker." Of the total Latín 
American exports of 375,000 m.t" only 25 percent went to other Latin American 
countries. Africa and the EEC were important markets tor South American exporters, 
Even if South Americe could capture al! of the Caribbean market in the future, it 
must continue to look toward Europe and Africa for any expansíon in export mar~ 
ket,. The U.S. Department of Agriculture (1971. p. 67) projected a growing import 
demand to 1980 in both these regions. Blackeslee et al. (1973, p. 314) also predict 
growing import demands in Africa. Eastern Europa and the USSR until the year 
2000. 

Tabla 6. WMId rice ftO'W' wlth _~ nn 14tin A~1<:e !1970l. 

Exporteó by 

$4I.llh 14tin 
hnporle" Amefltl! Amantl! USA ,o,¡la 'Ee 01hllrs 'o:al 

('00J«l.1·L. _ 

Melheo 16 16 

Cerrtr;si Americfj 4 

Ccribooan 75 15 " 130 9 246 

Stluth ArTIlI(\eij 17 17 11 11 39 

Llun Amerka 9' 93 44 130 16 22 305 

U,S,A, 

C~ng¡j¡;¡ 6 8 " 62 

Efe a, al 104 16 77 37 321 

Other W. EUfOPC 41 41 B2 49 51 33 256 

E:oo-!u", E",J'(.!(ffl 17 17 81 15 .08 221 

u.SS.R, 7 4' 330 381 

"'" " 25 1,232 2,951 126 299 4,633 

Afri,,¡¡ 83 83 '" 318 133 175 870 

Ocaanla 13 S 3 56 so 

Ome" 13 13 • 11 '9 "'6 155 

Total 375 376 1,695 ::J,600 440 Ui>6 7,:;aS 

SQUTC": A.upt<'<l from U.s.D"porttm.llt 01 Acrict.U~a972, 
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Instabilíty in the world price of rice will continua to characterize export markets 
in theabseneeof anyglobal stockholding scheme. Only a very 'mal! percentage (9On­
.rally less than 5 percenl) of world rice production is traded, and mast 01 this is 
within the Asian region. Both major exporters and ¡mporters are located in the same 
monsoonal belt. Poor seasonal conditions. therefore. simultaneously reduce export 
surpluses and raise ¡mport demands, the reverse occurring in good seasons; price 
instability is il1 part a consequence of this phenomenon. In addition, a larga propor· 
tion of world tracia ¡n rice is basad on concessional sales and government-to-government 
contracts. Hence a faírly thin market in freely traded rice exists, and this has to absorb 
the residual excesses of demand and supply, resulting in sharp sawings in world export 
prices. The rapidity and magnitude of changes in the world rice situation is reflected 
in the fac! tha! by July 1, 1976 world stock, are expacted to be 30 pereent higher than 
ayear before and wlll ha ve returned to the levels prevaiHng before the monsoon failure 
in 1972 (U.S. Department 01 Agriculture, 1975c, p. 31. 

A formal projection model used by the U,s. Department of Agriculture' 11971 I 
concluded that in general the outlook for rice to 1980 was peor, with continued 
downward prassure on world prices to be expected. The World 8ank 119751 has 
predicted rioe priees (8angkok, f.o.b" 5 pereen! broken grain) of $IUS) 240/m.¡. (in 
1973dollar,l lor 1980 and 1985, down 31 percent on 1973 priees, although ,til! 
well abov. the level 01 the 1960's. The dilfíeulti.s in making sueh market priee 
projections are notorious. Efferson (1971) writing in 1971 pred¡cted prices of 
$(US) 100-140 for Latin American rice export, up uotill976; by 1974, exporters 
were reeeiving $IUS) 333 per ton. 

"The U.S. Oepartment úf Agriculture 15 presently further devcloping a global model of rice 
llfOductlOO, dísappearsnce, prices and trade (U.S. Department of Ag"iculture. 1915al. 
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3. IMPACT OF HVV's ON RICE PRODUCTION IN 
LATIN AMERICA 

3.1 Area sown to HVV's 

In 1975, CIAT conducted a postal survev 01 latin American countries in an en­
deavor to provide up-t<rdate information on the sowings and vields 01 HYV's in 
the region. This elfor! was only partially suceessful, and tne data have been supple· 
mented with other sauree. as indicated. Only those countries lar which data was 
available are listed in Table 7. which shows the estimated HYV area in 1974. 

3.2 Contribution of HVV's to output* 

The data in Table 7 were used as a basi, for estimating the contribution" 01 ' 
HYV's ín 1974 (Table 8). The traditional yields were based on the regional average. 
for 1950·1964,' period prior to the introduction of HYV's. The irrígated sector 01 
COlombia i. ineluded to illustrate the potentíal impaet when adoption is widespread. 
For latin America (excluding Brazil). 1974 riee produetion was estímated to be 
40.3 pereent hígher than ;t would have been in the absenoe of HYV's. If Brazil is 
included, the corresponding ligure is 14.5 pereent. This result compares most lavor­
ably with th. estimate 01 4.9 percent for Asian rice in 1972-1973 (Dalrymple. 1975, 
P. 35) and should help dispel the not uncommon impression that the impact of 
HYV's of rice has been largely on Asian ph.nomenon.··· 

Two addit;anal comments are in arder. The yield superiority attributed to HYV's 

*The aumors acknowledge the clase cooperstlon of Oana G. Oalrymple In obtaining the in­
formation in: mis section', 

*·The method u$9d folloW$ Dalrymple (1975). 

**"'Pearse (1975; Itates that "rIce is the second cereal in total production jn Latjn Amanea. 
but there hava been few attempts to íntroduce IRRí seeds •. , in Latin Ameríca •.• Httle pro­
gre$$ has been made in promoting the use of HYV·s." 
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th HYV·. in t..tin Amorica' 119741. 

Area (ha) 

108.420 

145.600 

10.000 

264.020 

2.200 

11.130 

20.700 

64.173 

5.100 

165.303 

270.221 

38.237 

40.000 

61.900 

28.130 

438.488 

807.811 

Source 

CIAT SUNey. 1975 

Dalrymple. 1976 

DaJrympte. 1974 

CIAT survey. 1975 

CIAT $urvey. 1975 

Dalrymple. 1976 

CIAT .u .... y. 1975 

CIAT survey, 1975 

CIAT survey, 1973 

Dalrymple, 1974 

Oalrymple, 1976 

CIAT $urvey, 1975 

wbich data was obtainable. It is unders'tood that no HYV's 

the fact that they have been sown on superior land 
tary inputs. Of course, in the absence 01 improved 
,rior land and higher input levels may not have be.n 
f the percantase comribution of HYV's (Table a) is 
regional areas and OUlputs have been included in 
For the reporting coun!ries is included. Provided the 
lar yield margins, then the additional production 
Nere the total HYV area known. 
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Table 8. Estimated contribution fo HYV's in Latin Amertca, excluding Sr.¡it; by regions 11974). 

Mexico 
and Centra~ South Colombia Latín Ame¡-jea 

Item Caribbean America Americe (irrigatedl ~ ExcJudíng BrazH) 

1, Total arca ('000 ha) 452.0 257.1 1.088.0 273.0 1.797.0 

2. Total product¡on {'OOO m.U 1,022.0 472.2 3.647.1 1,420.1 5.141.4 

3. Y¡eld lton"ha) 2.261 1.837 3.352 5.203 2.861 

4. HYV area ('000 ha) 264.0 105.3 438.5 270.2 807.8 

o. Tradlt10nal area ('000 ha} 188.0 151.8 649.5 2.7 989.2 

6. Traolt¡onal yield Itons/ha) 1.779 1.284 2.399 3.100 2.040 

'" 7. Traditiol'lal prado \'000 m.t.} 334.5 194.9 1.558.2 8.4 2.018.0 

8. HYV production {'ODO m.t.) 687.5 277.3 2.088.9 1.411.7 2.123.4 



BIA: SOME ECONOMIC ASPECTS 

nbia for almost 400 yea" and toda y is one 01 the 
úets_ Outside of Asia, Colombia ranked fifth in world 
,sia, it ranked twentieth (U.s. Dapartment 01 Agricul­
'as the single mast important source of calorles in the 
¡13.6 percent 01 the calorilie intake, or 286 calories 
it was the second most important source of protein 
~nt of the protein intake, or 6.3 9 per person per day 
,.ación, 1974)_ 

port to trace the total development 01 the Colombian 
ure canta! ns a wealth of information. Historical as· 
Jennings (19611. the technicaI aspects by Rasero 
ley and Jennings (1975), economic and institutional 
-quin (19671. and linally a broad range of informa-
y by López (19aS). The presant repor! canoot 
ailed materia' documentad in these references, and 
consult them. 

prograrn began in 1957, with a nationa! rice program I 

and the cooperation of the Rackefeller Foundation. 

iety Bluebonnet-50 was extens;vely grown; hut in 
isease, ahoja blanca," causing extensive losses. The 
líth a primary objective- of sefection for resistance 

;ee Hertford (1976) and Rosero {19741. 
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1, another U.S. variety showíng some resistance 

:cted Napa1 for release {see Figure 1}, a cross 
,et·50 and a selection (Palmira 105) for resistance. 
¡usceptibility to rice blast disease in an attack in 
riety with partial resistance, was released in 1965. 

ce Program of CIAT joined in a co!laborative effor1 
d dwarf línes from IR R I were introduced lnto the 
was released, which was resistant to hoja blanca, 
r. I R·22 was recommended in 1970. Two additional 
! never widelv grown due tú tneif lower yields com~ 

program released their fírst variety. CICA-4, wh¡ch 
~d bettar graio quality. This variety was followed 
nt síx advanced lines· (ses Figure 1) are undergoing 
and release of a further variety. In the regional tests 
'oughout Colombia in the fiest somester of 1975, 
a, compared with 5.8 tons/ha for lhe dwarf varieti.s 
e princípal problem facing the breeding progrsm ls 
IUS readíly adapts; and one or two years after planting, 
release become susceptible. The present strategy is to 
Ir two years; a longer te:rm strategy is thc incorpora-
le varieties incorporating a number of 50urces of 
y. 

)Ortant characteristics of the varíeties, and Table 10 
In Colombia based on the seed sales 01 FEDEARROZ, 
I seed. The introduction of the dwarfs has been 
eplacing the previously predominant Bluebonnet·50, 
made: first, much of the new material has been 
ather than locally developed; the remainder (Napal 
',basad on importad ¡¡nes. This serves ta underline 
technology transfer, combinad with strong national 
usion (Evenson, 1976). Second, Colombian rice 
mee with varietal changes; the introduction of 
)Usual problems of adoption, an aspect ganerally 
development and introduction of new agricultural 
pread adoptíon of dwarf rices was, of course, largely 
¡ponsiveness to higher input levels and improved 
,ca. 

rice research and the use of new varieties would be 
) Ihe role of FEDEARROZ. With ils slrong network 

these lines in regiona! trlals, see Rosero i1975). 
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Table 9. Percentage distñbution of varieties in Colombia (1964-1974). 

Blue- Dwa,fs 
boooet-50 Napal Tapuripa ICA-l0 IR-8 IR-22 CICA4 Others 

Vea, <OJo) (OJo) (OJo) <Ofa) (Ofa) (Ofa) (OJo) <Ofa) 

1964 87 5 8 

1965 87 5 8 
1966 90 10 -en 1967 SO 7 13 
1968 53 42 5 
1969 50 36 1 5 S 



~ .... 

Blue Belle Tall S S 

Tapuripa Tal! MR S 

IR-8 DWF S R 

IR-22 DWF S MS 

CICA-4 DWF S R 

CICA-6 DWF MR R 

1 Dwarfs (DWF) have a higher grainjstraw ratio. 
2 S == suaceptible, R = resistance, M = moderately 

S 

S 

S 

R 

R 

R 

3 Poor milling quality is due to high proportion of graios splitting crosswise. 

EX EX EX 

Poo' EX Good 

Poor Good V. Poor 

EX Good EX 

EX EX Fair 

EX Good Good 

4 Cooking quality is poor when there is a low amalose content, resulting in "sticky" product (characteristic of Japonica varieties). 

Long 

Long 

Long 

Long 

Long 

Long 

5 Because of the presence of "white belly," a characteristic which, altbough totally unrelated to cooking properties, is difficult to remove 
through breeding and has been a source of consumer bias, as we1l8.llower prices for IR·8, especially. 



of advisory serv¡ces. input sales, trainíng courses, pub 
data gathering services and collaboratíon with the Na 
regional testing, FEDEARROZ has been an importan 
the Colombia" rice Industry. 

4,3 Production and disappearance 

The basic data on area, production and yields for 
are given in Table 11. Colombia produces rice under 
n, 1, p. 221): 

1, In leveed fields with controlled water supply (the 

2. Swamp rice planted on river banks and Hirrigated 

3. Upland rice which depends on ralnfall, 

The ela,sifieation used by FEDEARROZ (and th, 
(the first category, togetner with that part of the thl 
and upland (the rem.inde,). 

The upland sector is now reiat¡vcly unímportant; 
production carne from Ihis sector, il produoed only ! 
has in part been due to the introduction of new var¡~ 
¡¡rst impacI on yield, was felt, the upland area starte 
suited to irrigated culture gave a comparative advant 
upland production with lts static yiclds commenced 

In the irrigated sector. where yields had averaged 
duetion rose until 1970, duo solely to higher yields, 
crop relativa to ¡rrigated alternatives, the irrigated ar 
Total production more than doubled between 1970, 
average yield wa'J 4.4 tons/ha. This was only 0.4 ton: 
gatOO commercial check s in ICA's regional trial netw 
1975. This remarkable closeness of farm and experin 
with the gap between poteOlial and actual yield. 01 1 
Philippines (Herdt and Wickham, 1975, p. 1671. 

Table 12 sets out a surnmary of the annual flows 
are all from FEDEARROZ (19751. The reliability 01 
trial use is probably questionable; certainiy wide vari 
Ba.ed on U.s. Agricultural Attaché reports, Gi.lason { 
human and industrial use in 1974, compared with 7 
olo.ing stock. 01 287,000 m.l. compared with the pr 
Rice is used túr livestock feed. for becr and breadma 
known with any certainty. Howevert the ímportant ~ 
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l~~~ lo;;S,blU ltsU,Jbb 1,1/4 b;¿, UJU 241,-"34 4,t:í;J;¿ ;¿lJt),WO 4;¿;¿,lUU 2,Ut)l 01 q~ 

1900 160,230 186,770 1,166 67,070 263,230 3,925 227,300 450,000 1,980 58 42 
1961 132,100 200,150 1,515 105,000 273,450 2,604 237,100 473,600 1,997 58 42 
1962 154,200 231,310 1,500 125,350 353,690 2,822 279,550 865,000 2,093 60 40 ... 1953 138,600 206,000 1.486 115,400 344,000 2,981 254,000 550,000 2,165 62 35 ., 
1954 178,300 215,000 1,206 124,200 385,000 3,100 302,500 600,000 1,983 64 36 

1955 244,750 275,600 1,126 130,000 396,400 3,049 374,750 672,000 1,793 59 41 
1966 235,000 338,600 1.435 114,000 341,400 2,995 350,000 680,000 1,943 50 50 
1967 180,850 280,600 1,551 109,850 381,000 3.468 290,700 661,500 2,276 86 42 
1968 150,200 250,600 1,668 126,925 635,000 4,221 277,125 786,300 2,837 86 32 
1969 134,570 220,275 1,637 115,890 474,225 4,092 250,490 694,500 2,773 68 32 

1970 121,113 186,248 1,637 112,100 554,347 4,945 233,213 752,695 3,220 74 26 
1971 109,130 173,696 1,590 144,390 730,652 5,061 253,510 904,348 3,567 81 19 
1912 103,220 160,524 1,555 170,620 882,724 5,174 273,840 1,043,284 3,810 86 15 
1973 98,840 154,769 1,556 192,020 1,021,102 5,318 290,860 1,175,871 4,043 87 13 
1974 95,600 149,830 1,570 272,950 1.420,110 5,200 358,550 1,569,940 4,260 90 10 

1975 95,000 152,000 1.600 273,650 1,480,100 5,408 368,650 1,632,100 4,427 91 9 

• Oata '0:( tbe breakdown between the inigated and upland secton 1m 1955·1962 were esthnated 01'1. the bll$is ol state dat~. Fax the 
l'etnlÚning yelll'lI, data are frqm FEDEAItROZ. ex:cepi 1975. which were emmütes by the Oficina de Planeación del Sector Agrope(!WU'io, 
Ministerio de Agtirultuta . 

.>f apu; q Ji , J t ¡ 
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have been no imports and virtually no exports l in the 1 
outside of sorne recent rises in stocks, all of the expand 
sumed on the domestíc market; whether this consumpt 
in bread. beer. pork. poultry or e99s. need nol concern 

4.4 Regional shifts in production' 

In the last forty years, the regional pattern of rice pi 
changed markedly. The production of upland aOO swan 
serve the major consumption centers of Barranqutlla. e 
represented over 50 pereent 01 Colombian output in H 
decline in importan ce of upland rice, production becan 
middle Magdalena Valley; the state, 01 Huila aOO Tolima 
the national output in 1974, With greater use of machir 
tion ha, ,proed ,apidly in the llanos. aOO the ,tate of ~ 
important area in Colombia (Figure 21. The Cauca Val!, 
in importance as the area of sugar cane has expanded. h 
of the country was in the Cauca Valley (Leurquin, 196; 
cent of the ¡rrigated area was in this region (FEDEARR 
toward greater regional specializatíon were already appc 
of HYV's; it is probable these have been reinforced by t 
have increased the comparative advantage of the irrigatE 
consequent decline in upland production. 

4.5 Prices 

Nominal and real prices for rice in Colombia are sho 
prices are affected so greatly by ¡ nflation that attentic 
prices. Farm prices averoged $1,437 per ton4 in 1965·' 
1970·1974. a fall of 28 percent during the perlad 01 sil 

1 The question 01 expo~ts in 1974 is far from eles'. A land 
Llanos cutting off a major rice-producing area from the Bogot, 
ported 10 Venezuela during thls period. The officíal export fig 
show 1,000 tans 01 rice exported in 1974. The U.S. Oepartn'le 
reports 176,000 tons: of exports ¡n 1974 8nd ahernatively no e 
culture. 1975c, p. 5). 

2 When considering the distribution 01 beoefil$ of the exp~ 
the form in which rice is consumad ¡$ of obviou$ ímportance. I 
and entered the market as high-inoome livestock products, the 
fits would be markedlv áffected. Howewr, while sketchy, the 
total amount used ounlde directhuman constlmption is small, 1 
fígure of 64,000 taos tnet of $(loo) and the Minlsterio de A-gric 
81,000 tons. 

:3 Leurquin 11967) presents a dctailed analysis of historieal 
graphlcal partem of rice production. 

4 AIl monetary data in this report are in Colombian pesos, 
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Table 12, Produetion and dbappesranu 01 miUtld rict: Colombia (1962·19741. 

Begil'lflin9 ToWi Humen IndUftTial" Total Ending 
y- Productlon* ttock$ IlWilI¡sbie consumptloo* Exports" Se",,· " .. " .. d '''''''' 

rri.t.l 

1_ J5. 50' 406 309 • 20 335 71 
19<)3 333 71 404 37. 3 ,. 396 • ,_ 360 S 317 344 " 36. 12 

I:l 196. 414 12 426 38tl 22 402 24 
,_ 

.,S 24 440 .06 20 42. 14 
1961 41' ,. 428 404 11 .21 7 
,_ 

511 7 511 439 11 45S .2 
1969 43. .2 49B 453 21 ,. 490 8 

H'10 .14 B 482 41A , ,. 4Q7 1_ 1i!>! 



Atlántico,·Sucre, Cesar. 62 28 32 17 31 27 
Magdalena" 

Eastern llanos Cáque~, Méta 5 6 9 14 21 17 

'" Middle Magdalena Huila, Tolima, Cundinamarca, 

'" Valley Calda$. Qulndío, Risaralda* * 11 35 30 40 35 40 

Cauca Valley Cauca, Valle 13 15 10 10 6 3 

Other areas 19 16 19 19 7 13 

Total 20 100 100 100 100 100 100 

• Bouvar, Córdoba and Magdalena We1.'e dJrlded tu create the new states of Suele snd Ct!$Ilt included in 1961 ami 1974 . 

* .. caldas was divided to created Quindío and Risaralda included in 1967 and 1974. 

Sourt:t'.s: 1934. 1949and 1963 are trom wurqwn (1967); 1969.1967 and 1974 are frQ:m unpublbhed data 01 FEDEARROZ 

'+9& , % 7.4 $A plU 102 



Table 1 •• Colombian ,ice:Pf1_i1~19741. 

V"' 
~.f;.;;;j-' 

Nominal pri¡;¡e$ ,. 
Whole'!alll Rtlt¡,¡¡¡" Farro 

.. -----
l$!m,tl 

... ~ .. _-- --_ .. -
1950 350 916 1,020 1,207 
1951 <65 94' 1,000 1.453 
1952 345 ns 920 1,113 
'953 400 u::a 1.240 1,116 
19&4 470 

,_ 
1.160 U70 

1955 475 928 USO 1,:264 
1956 "'5 1.048 t,1oo 1,244 
1957 615 1.412 1.100 1,337 
1958 750 1 ASO 1,800 1,471 
1959 770 1A66 1,720 1,315 

'960 883 '\,936 2.100 1,491 
196' 95' 1,004 2,360 1.'190 ,.., ." t,/~ 2,360 1,.312 
1963 1,040 2.;;32 2,569 1,321 
1964 1.341 2,9:l8 3.480 1,341 

'005 1.103 3J~16 4,120 1,592 ,- 1,8B4 3,824 4,460 1,507 
'967 1,914 3,848 4,400 ',418 
1968 2,106 4,032 4,S20 1,452 
1969 1,SRl 3,744 4,,,", 1,211 

1970 1,-850 4.200 't500 1,121 
197f 1,931 4,272 5,060 1,044 
1972 

,_ 
4,"" 5.260 893 

1973 2,5J4 7,080 8,000 978 
1974 3))94 8.960 10,660 1,151 

1 lleflakd by (b" pdcr inde:i< 1tÍV'f'1i in tbe hi&í "ubunn 
~ ell.lOed on \he pd.,., ÍIlIt<:"x tor wNkms lo"" 1íí$4,1&74 .... d Un.k..n to wtal pd"''' ind~x fo! 1 
) PlIddy riC<' ¡me~ from Boldlo M"nsual de &Wodístiea No. 2,1, DANE, p,l¡i:;l 

4 'lou,ue:: Dect'U!l::>o;!t priee f(¡tH( llnde n<rIJ in Bo~otá, &nCQ do> la R"publlclI {unp-ubhsbed 

The retail price of first grade rice in Bogotá fell from $~ 
decline of 14 percent over the sama perlod. * 

A frequent source of confusion is the apparent inconsiSl 
price and expanded rice production, 1I the larm priee fe 
output continue to rise so strongly? The simple answer 
technology, rice production costs pe< ton fell, making e: 
able even at the lower príces. Based on data from Gislasc 
of irrigated rice production in 1964 pesos was $1 ,494 p< 
and $976 per ton, for 1961-1964, 1965-1969 and 1970-

-A detailed examination of the marketing margins ¡s meda in { 
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real production co,t, per ton fell by 30 percent 
,t exactly the same amount as the fall in the farm 
I of new technology in the face of falling farm prices 
,n widely documented. Cochrane (1958, pp,106· 
notes that the farmer "reasons '1 can't ¡nfluence 
own costs. I can get my costs down ... thus the 
ut for new cost·reducíng technologias. Built into 
riculture, then. is a powerful incentive for adopto 
peacetime tendency for aggregate supp,y to outpace 
prices relatively low," Cochrane refers to thís as 

Ve have no reason to doubt that a simi lar effect has 
,ian rice industry. Early adopters (be they larger, 
,icad farmers) test cost-reducing (Le., yield·increas· 
¡onal output initially has little effect on price,thus 
lal profits. Further adoption is then stimulated; but 
$ fall, so that the remaining nonadopters are forced 
raw. The data in Table 9 are dramatic evidence of 
~e in Colombia's irrigatecJ. sector. 

of rice fal! as a result of the new varieties, but rice also 
ler major food items (Table 15). For example, in 1959, 
,sed 1.67 kg of rice; but by 1974, it purcha,ed 3.47 kg 
~, corresponding to the major impact of the HYV's, saw 
ces 01 major loodstuff, relati"" to rice (Figure 3). ee' 
lad been no clear change in the relative price of rice, 
l. But in the final period (1970-1974). rico became 45 
e other commodíties. 

e that c:ould be purc:hasad with one kilogram of other selected 
)Iesale market! setected yeaf$. 

.n, Cas",,", Maize Potatoe$ !>ea! 

67 0.31 0,49 0,63 1.43 

59 0,29 0,41 0.45 2.60 

99 0,16 0,36 0.37 2,18 

82 0,34 0.36 0.37 1,88 

38 0.48 0.45 0.29 2.64 

47 0.79 0,51 0.55 2.95 

46ofo -65% -13% -90% -12"10 
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Figure 3. Changes in tbe rel.tive price of iive commodjties to I 

11950-1954 = lOO}. 

The increased proportíon ot new variettes. sorne with 
qualltles than the traditlonal variety (Bluebonnet-501, h 
of the various grades of rice enterlng the market. While 1 

quantiti., are ava¡lable, Table 16 shows that flrst grade' 
expensiva relati'Ve to second and third grade rice; in the I 
the change ha, beon most marked in the periad 1970-19 

4.6 Government price support scheme 

Sinoe 1944, the Government has oparated a priee SU PI 
initially throogh the Instituto Nacional de Abastecimien 
through it, successor, the Instituto de Mercadeo Agrop, 



grade: Bogotá wholesal. market (selected yun:), 

Price of 1irst grade rit?_e:..:.:'e"'la"ti:.:ve::-=:to"------::::-:--:--:_ 
-cond grade Th ird grade 

1.07 1.32 

1.04 1.57 

1.02 1.66 

1.04 1.73 

1.11 1.79 

.ther years. for December. 

Jtieas., DANE (variOllS issut!Ia). 

arate support pric,s based on the type of rice. 
lpurities. The maximum and minimum prices are 
) 1964 pesos, together with lhe average príce paid 
sed. The Slat.d role of IDEMA has been to stablize 
lOugh jI is doubtful whether jt has had ejth ... "the 
3ge capacity to lnfluence price levels significantly" 
érrez and Hertford ( 1974, p.23) estimatad that 
\I1A 's actions recluced the coefficient of variation 

. riCIII196&-1974). 

c., 
Av príces paid 

Minimum by IOEMA u 

li/m.t,) 

692 n.s. 
932 1,115 

1.048 1.536 
903 1.246 
742 1,029 

751 963 
670 790 
588 842 
440 n.u. 
704 1.097 

La supplied by the Unidad de Estadístic::a. 

Z1 

Av farm 
pri~~,. .. t 

1$/m.t.1 

1.592 
1.507 
1.418 
1.452 
1.217 

1.121 
1.044 

893 
978 

1.151 



of larm prices by 13 pereent although simultaneously t 
slightly lower due to state intervention. The data in Tal 
price paid by I DEMA was generally lower than the aver 
orientation of IDEMA to the fow-income consumer, by 
rice. 

Table 18 shows various measures of the intensity of 
rice market, Between 1950 and 1965, IDEMA purchas 
tío n of the rice crop. averaging 2 percent per year (Got 
p. 11). Since 1965, the purchases have been inereased,' 
funds invested by IDEMA in rice has grown (Table 18) 
197Q.1974 I DEMA purchased an average 01 10 percen' 
priee paid by IDEMA duríng 1966·1969 ond 1970·197-
the average farm price in both periods. This suggests th 
in I DEMA's purchasing strategy in terms of the quality 
introduction af HYV·s. 

Table 18 olso gives the percentage of I DEMA's purct 
irrigated sector, together with the proportlon of the na' 
in that sector. lf IDEMA were to b. following a neutral 
its source of purchases (rather than say favoring smallct 
politícal reasons, favoring the larger ¡rrigatad producers 
IDEMA's purchases to follow the observed natianal tre 
of output, In fact, a Chi,square test provided no eviden 
sís tha! I DEMA was in faet merely shifting its purchase 
production trends tram the ¡rr¡gated and upland sector: 
no deliberate policy ot favoring one sector ar another. 
ing a policy of supporting tarm incomes, then we wovlt: 
proportion of its purchases to have corne from the upla 
co-mparatively disadvantaged due ta the introduction o 
ogy. 

4.7 Credít 

Limited data on the public sources of credit avaHable j 

19) indicate that there was no apparent rise in the real, 
hectare mode available publícly during the períod of ad 
varieties. 

4,8 Chemícal inputs 

Attempts to examine whether the use of chemical pi 
rose with the introduction of HYV's meet with seven:: 
available data (Table 20) for ferti1izers, while incomple" 
the total quantíty applied. implying a perhap5 surprisin 
of fertílízer per ton of total rice prodvction in 1971 to 

A very crude approximation to the input of herbicic 
cides suggested that their use per vnit of rice production 
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1968 8.9 7.6 87.2 73 68 

N 1969 20.6 17.6 148.9 76 68 <O 

1970 8.1 6.9 68.6 87 74 

1971 14.2 10.7 101.4 89 81 

1972 12.7 9.1 84.6 90 85 

1973 3.6 0.8. n"'. 81 87 

1974 9.9 9.7 175.6 92 91 

1 Calculated as (awralle price- pald by IDEMA x quantity putehased by lDEMA) / (average farm priec x 
nationaJ output) 

2 In 1964 pesoS 
3 Based on unpublished sta.te data supplied by theUnidad de Estadística. Oficina de Planeación. IDEMA 
4 From Table 11 



Table 19. Publk credit· for rice prodt .. :tion (19ss.1974l. 

Credit for rice eroductiOfl 
Year Caja Agraria FFA--

1968 161 

1969 161 

1970 179 

1971 197 

1972 176 

1973 114 

1974 183 

* Expressed in 1964 pesos 
** Fondo Financiero Agrario 

"""""""""""""""""-_ ..... ~ 

108 

87 

n 

81 

111 

157 

229 

1965-1967 and 1971·1973, suggesting that the int" 
accompaníed by some intensif¡ed use of theSe prodl 

The standard commentaries on the green revolul 
that improved gen"tic potential 01 seed is only expn 
when applied as a "package" with high levels 01 Chel 
control). Sketchy as thay are, the Colombian data d· 
support to thls notíon. at least in the case of chemic 
applications were constant" during a period of rapid 
HYV's (implying a lowar fertilizar use per unit of Ol 

other chemical products per unit of output rose ven 

4.9 Labor usage 

In T able 21, an estimate of the total labor usage i 
In the pe:ríod since the íntroduction of new varieties 
usage has apparently declined by 33 percent, The av 
H comparative advantage to mechanized írrigated pr( 
percent 01 the man.oays per hectare of the upland n 
production. Hawever, it is almost certain that labor 
and distribution sector rose as a result of the large ir 
tion, the expanded demand for larm inputo would h 
labor far their provision, p:;. gcíally where the produ 

Finally, therearetwo indirect effects of expande( 

'" Fertilizer prices rose during this period, which undoul:: 
their useaod pemaps aslower ¡ncrease in yields than would I 
beeo constan t. 

30 



¡ca production (1966-1974). 

I nsecticídes Herbicides 

('()()Q liters or kg of active ingredient) 

547 424 
954 740 
962 680 

1.344 457 
1,430 374 

1.550 394 
1.773 400 
1.673 675 
2.304 960 
n.a. 1.082 

product;a fOl 1972 .. 197.f from *he Mlubltezio de 
; tIte.temaiDiDC data from leA (19'13) 

19 
38 
25 

103 
120 

129 
144 
270 
394 
303 

lue to increased íncomes of rice producers, their 
"""ice increases. Secondly. if the price of rice íslow 
ressure for increased industrial wages is diminished 
l. Thís has the effect of cheapeníng the cost of 
d hence stimulating the demand for labor in the 
,f thi. effect depends on the proportion af total 
ce. These data far five major Colombian Gities 
:ate that especially among the lower income 
part of the total household expenditures. Between 

n the industrial sector rose by 104 pereent while 

Colombian rice produc:tion: seJectad V'$atS. 

Sector 
• Upland** 

('000 ma,..-davs) 

9,976 

14,593 

23,251 

12,919 

9,120 

terio de APicu1t\lnl. 1973, p,30) 
"tezio de Agrieultura. 1973, p. 30) 

31 

Total 

12.918 

16,420 

27,lIDl 

16.975 

18.698 



T able 22. Proportion of household expenditures spent on riCE 
Colombian cititl$ (1970), 

I ncome level ($' 

City 0·18 1842 42·72 

1%1 

Bogotá 3.0 2.1 1.5 

Cal¡ 5.1 4.0 2.5 

Bucaramanga 2.3 1.7 1.0 

Barranquilla 5.2 4.3 3.6 

Pasto 4.8 3.6 2.2 

Source; DANE: Boletín Mensual de Estadisticas No. 264--265 

the retad price of first grade rice In Bogotá rose only! 
as a wage goodJ rice representad a dampening effect o 
wages. 

In conclusion, despite the apparent decline in on·f, 
tion, it wou!d be presumptuous to cbnclude that HY' 
technological chango. Indireel expansion 01 the dema 
the IMge increases in rice production due to HYV's ce 
in on·farm labor usage. 

4.10 Distribution of rice farms, area and prO( 

In thls section we present a review of the structure 
try by farm síze categories and indícate how this has t 
The príncípal purpose of this somewhat detailed sectil 
tions 01 rice production bV f.rm size for both the upl 
in 1970. This information will be needed subsequentl 
the dístribution of costs and benefits of the new rice' 

The analysis is basad on unpublished census data pi 
and 1970 and on a special t"bulation by DANE for 19 
Unfortunately no data exist tar years subsectuent to 1! 
of the íntroouction of HYV's On the structure of the r 
canoa! be assessed. However. sorne clear trends were a 
there is no reason to believe that the pattern of changf 
1970 has not continued. 

The census data for 1959 and 1970 were avaHable t 
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1" or "Irrigated/' on the basls of the percentage of the 
Fortunately, in almoS! all cases, thase geopolitical 
.bly closely to the two types of riee-production 
,00 on FEDEARROZ data for 1963 (the eI","st year 
eh state production data were available (Leurquin, 
sented In Appendix Table 2. The data show a high 
tstem by states, The only low value of concern is the 
'oduction from the irrigated sector In Meta; thjs 
ssified the remaining 43 pereent upland as irrigated 

15 the 1970 figure 01 57 percent 01 productlon fmm 
s implies we havé incorrectly classified the remaln-

00 prod uctlon. 

Ition, Appendlx Tables 3, 4 and 5 were conS!ructed 
. for 1970. The data for 1966 are .hown In Appen­
eakdown by states was not available. The 1959 and 
that reported rice as the principal crap. whereas the 

Jclng farms, 

vealed by these data is the concentratíon of rice pro-
159, farm. 01 greater than 100 ha represented 15 pero 
jS the prínclpal crop, yet they .owed 53 percent 01 
lla. In 1966,32 pereent of the farm. were ovar 50 
the total rice output, 42 percent comíng from farms 

has becn some tendencv for the concentration to 
all M and medium·size groups declining relative to the 
la and over). Thís trend was particularly marked in 
s over 50 ha accounted for 59 pereent of all farms 
lp in 1959 and 50 percen! in 1970 (Table 24). The 
farm sire are .hown for 1966 In Appendlx Table 6; 
ierences, except for the largest size group (over 500 
ligher yleld •. 

juction has become more concentrated in the larger 
11S declinad substantlally betwaen 1959 and 1970 
i in the upland sector and evenlv dístributed across 
,ector, the number of smaH and medium producers 
~ number of large producers increased. In 1970, the 
of the farms, vet produced 74 pareent of the national 

timating the distrlbutlon 01 productlon In 1970 by 
pland and irrigated sectors. 

:;f estimating the number 01 tarms in each time period 
he data not in parentheses). A constant annual rate 
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T able 23. Percen:taee distribution of rice farma by thNe catl 
I"_V_I. 

Size group (na) 1959 

Sm.1I 10-51 30 

Medium 15-SOl 43 

Large 150 + ) 27 

Total 100 

of changa between 1959 and 1970 was assumad and t 
producen; fur 1966 estimated as 35,721. The relation 
producers for 1959 and 1970 was "ssumad to be the! 
bers of the total irrígated and upland producers for 1! 
on the basis of the known proportions of principal pr 

For the upland sector Ihe .rea sowo by the i-th siz 
based on the area sown in 1959 (AS9,¡) adjustíng upw 
producers in 1959 and downward for the decline in l 

This method a .. umes ¡hat changas in area were p« 
an assumption supported by the evidence in Tabla 2E 
tribution of area far nonprincípal growers was similal 
(as supported by Appendix Table 8, where the inclusi 
not alter the distribution significantIV). 

T able 24. Pereentage distribution of farms where rica is the p 
mm siza. by sector: Colombia (selectBd vean), 

Up$and sector 

Size gfOUp (ha) 1959 1970 

Small 10-5) 32 31 

_um(5-501 44 42 

24 27 

Total 100 100 

"As shown in Appendix Ta,bte 8, me size dharibution tor 1 
differed wry Hule from that for tbe: twO end periods U959 al 
ducers. 
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Figure 4. Number of rice farml in CoJomb.a in "lactad y •• n. 
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T able 25, Changes in tite number of tartTl$ betwMn 1959 and 1970 \i 
tlvee CltegOtles of farm size, by SIItC1Dr: Colombia. 

S¡ze group (hal Upland sector 

No. {O/ol No. 

SrnaH (0-5) - 7,738 -55 - 60 

Medium (5-50) -11,886 -59 -79' 

Large (50 +) - 5,876 52 +56 

Total - 25,499 -56 -84 

For the irrigated sector the above method could r 

1. The area reported by principal growers exceedl 
that year. 

2. The change in total are. w.s not evenly distrib 
(Table 25). 

The following procedur. was therejore adopted: 

1. The reported number of farms in e.eh size grol 
of 14,33217,884 (sea Figure 4), giving NFs9,¡. 

2. The reportad area sown in eacn size group in 1! 
52,190/86,078, or the reported total to the rel 
the irrigated sector, to give A59•i . 

3. The area per ¡arm (A59,¡1NF'9.¡) in 1959 was t 
and multiplied by the number of farm, in eaeh 
A7O;¡' Eaeh of these was then r.ised by the ra 
in the irrigated sector to the estimatad total (:1; 

¡ 

estimated for 1970 by size groups were compa· 
1966 (Appendix Tabla 9) and showed the exP' 
concentration among the larger size groups. A, 
number of principal producers in each size grol 
the reported data for 1959. 

Finally, the average reportad yield. in both sectOI 
esti mated areas by size group, to give the distributlo 
size for eaeh sector in 1970 (Tables 26 and 27). It j, 

subsequently be used to allocate the dístribution 01 
by farm size. 
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i 26 and 27 i. summarized graphically in Figure 5. The 
tion 01 output in the irrigated compared to the upland 
tha! year, it Is estimated tha! the lower 50 pereen! of 
!5 pereent of the upland output; in contrast, only 9 
ut came from the lower 50 percent of irrigated farms. 
'ns for the distributional impact of the benefits 01 the 
eh.pter 7. 

e reiterated that the structural changos noted in rice 
rior to any possible significant influenee of HYV's. The 
ve not beso examinad; such Sn inquiry would form a 

,of rico produc1lon by farm Ii .. : uptand secto. ¡1970). 

-of '{.11M Atea (ha) Procl. h'n.t.)* 

:,180 719 1,177 

1,402 486 4,069 

',707 3,280 5,368 

,825 3,193 5,226 

,458 3,025 4,951 

1,255 9,821 11,,076 

',374 12,342 20,202 

!,563 7,355 12,039 

,916 5,855 9,583 

,652 5,265 8,618 

1,743 18,543 30,354 

~,48:5 16,338 26,745 

t,036 15,444 25,281 

380 8,491 13,899 

131 4,861 7,957 

67 4,095 6,703 

~.174·* 121.113*'· 198,248"· • 

011.637 kg!ha ('rabie 11) 



T able 27. Estimatad distributiocI of rice production by farm size 

Farm size Uud No. of tarms Area {I 

0- 162 3; 

1 - 2 498 16' 

2 - 3 427 13: 

3 4 265 151 

4 5 293 26! 

5 10 885 901 

10 20 1,362 2,331 

20 30 920 1,93' 

30- 40 816 2,lCX 

40 - 50 721 2.14~ 

50 100 2,060 8~26~ 

100 200 2,560 21,07' 

200 500 1,065 22.56! 

500 1,000 351 16,041 

1,000 2,500 276 16.14~ 

2,500+ 138 11,23' 

Totals 12,199** 112,HlC 

• Auumina a conStanl av yield of 4,945 kl/ha (Table 11) .. From Figu:re 4 ... From Táble 11 
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5. AN ECONOMIC MODEL TO MEASURE . 
OF HYV's IN COlOMBI 

The desírabillty of investment in any particular llne 
judged using a wide variety 01 techníca!, social, aconor 
this study, We propose to examine the impact of inveS" 
lombia using two criteda: effjciency and equity {Akinl 
efficiency. we understand the social return on the scar 
research; ¡.e., was it a 50cially eftident way to ¡nvest ti 
refer to the distríbution of the net benefits by econorr 

There appears to be increasing concern on the part 
share received by people in the lower income groups o 
from research at international centers. Given the dram 
Colombian rice sector. it was felt tha! eflort. should b 
the size and the distributioo of the beoefits of this tec 
will devote more elfort lo the distribution of the nel t 
magnitude only as a Uby"product." An existí ng study 
that the investmem in rice research in Colombia up ur 
return of between 60 and 80 percent, leaving little dOI 

We will consider three groups of people: 

1. Upland rice producers 

2. Irrigated rice producers 

3. Rice consumers. 

In measuring the incidence of the net benefits, we v 
for each group and subtract their share of the costs of 
a true indicator of the incidence ot oot benefits of reSE 
based on both the retum and the costs borne by dif!el 
onlv dividing the total gross benefits between produce 
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pe ( •• g., ArdUa, 1973; Akíno and Hayami, 1975; 

)roducers ioto upland and írrigatad categorías because 
the relati .. benefit, accruing to both groups from 
'as developad speeifically for ;rrigated culture. W. 
)r analyzing th. difl.rentíal ímpact 01 new agrieul-
) limitad eeological adaptabllity, favor eertain 

,a graphlcal rapresentatlon 01 the mod.l; thls i. 
tat.ment. The model usad 1, an exten,lon 01 that 
(1972) for tho case of eotton In the state of Sao 
volvos dividíng the total supply 01 Colomblan rice 
:fucad under upland conditions (SUR) and that 
¡r (SIR), where 

IS (expressed as a function of the expectad price 01 

lether with the supply curves S'I R and STR. The 
he írrigated sector when only traditional varietíes 
oondins total supply, so th.t 

¡¡.placad k percent to the left 01 SI R and STR, 
para meter , determined by the dífference in yield 
leties and the proportian of the total area planted 
netors for SI R and STR are denotad k¡ and k'l' res· 

I D R is a declining fuotion 01 the current price 01 rice 
,supply 01 rice is postulatad to depend on the previous 

tant assumptions: 

:>mbia is effectively closed; i.e~. the foreign trade in rice. 
action of total production, is ~nored. 

et oparates free from direct Government interventlon; 
n 4.61 Irom 1950-1969,the proportion purchased by 
he assumption does more violence since 1970. Be~ 
difference between the actual prices and quantítíes in 

eh would have resulted in the absence 01 Government 
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ínte<ventíon have been es!:Ímated as 7 and 2.3 pera 
and Hertford. 1974). 

3. Aice from both sectars is token to be 01 ídentical q 

4. The entire analysis will be oonducted at the I.rm le 
ot benefits to consumers strictly requíres the use 01 
,ather than the derived farm levol domand curve. H 
ing margin (the difference between larm and retail¡ 
gr.at violeneo ís done. Th. problem 01 marketing Ir 
detail in a subsequent seetion. 

In Figure 6. PI is the •• pected pricewhich calls fortt 
that elear the market at a price 01 P1 • while P3 js the prí 
vailed in the absence of sowings to HYV·s. 

First we consíder only the total benefits (TB) and the 
lits to the development 01 th. new rice varieties (in any , 
comparing the differeneo between total consumer utility 
of rice production. with and without th. new varíetíes. , 
F ;guro 6, we can write 

TB = (OABe - OAD) - (OEFC - OEG) 

These total benefits are divided between chango. in 
pi .... ([lCS and lIPS). so that 

TB = lICS +APS 

APS = (OABP2 - OAD) - (OEFP3 - OEGl 

Equation (5.6) only gíva. the global chango ín produ, 
examinetheimpacton two groups of producers, wenowl 
chango in upland and irrigated producer surplus (AUPS. 

APS = l\,UPS +l\,IPS 

l\,uPS = -Pz UVP3 

1I1PS = (OKJPz OKH) - (OLNP3 - OLA) 

ThelO$5 in producer surplus in tha upland sector, wh< 
took place, is simply the 10$5 in gro55 revenue they suffer 

"Where possible we hay. maintained the same notation 8$ Aye 
comparison. 
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r , 

(P3 instead 01 P2' which would have prevaUed if the expa 
token place in me irrigated sector). A. the changa in coos 
can note that P2UVP3 is simply. transfer from upland ri 
i.e., of the benefits accruing to consumers; the part shoWI 
the expense of upland producer •. 

In summary, the consumers gei ned, .ome of thi. gai n I 
ducers; upland producer. sullered e net loss, all 01 which 
Whether or not irrigated producer. had en overall gain wi 
magnitudes 01 the supply and demand elasticíti .. lar ri"" 

5.2 Mathematical representation I 

The formal representation 01 the modal in terms 01 th 
equations i. as lollows: 

DR: 

SIR: 

SUR: 

STR: 

S' IR: 

l' =O'Ql/1/ 
t T, t 

I • I _ ( ) p€u 
S TR, QT .• - l-kT.. ,.1 

with TI and € representing the demand and supply elastíei 
senting all the variables and parameters which affect SUPI 
plícitly included in the modal. 

Once wa have established ti •• magnitud. 01 th. suppl\ 
we can derive (5.14) and (5.15) directlv Irom SIR and S' 
equations (5.10) to (5.13) and eight unknowns: (O'. (3, 'Y' 
In the following saetion we disruss the estimation 01 the 

*lmpHcitly. we are &$$uming the elattícitv of demand for rice is' 
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: parameter 

taken the yleld .uperlorlty 01 new varletles under eX­
'proxy lor thelr superlorlty uOOer larm condltion. (ti, 

(5.16) 

In arlses slmply because we generally lack larm level 
,Is) lor determining the yield superiority 01 the im­
treditional. (YT ,.)' 

id Martin, 1965) that experimental yields are gener­
, result 01 the more timely control 01 the cultural 
, given to .mall plot" ete. The implieit assumption 
OO.r experimental coOOition. might both overstate 
ould approxlmate the unknown farm level dlfferenee 
Ire 01 the naw varletles (Kawano et al., 1974) i.often 
Iy more to fertilízer t water and superior cultural 
easoneble to assume that the dlfference at the e.p.· 
)r the farm level dlfferenees. In the case of the Co­
llts basad on a small number 01 observations suffer 
mental error which may not reflect overall farm 

topted an alternativa approach. However, we first 
I raglonal trial data compering improved and tredi· 
:15 10 unacceptable results. 

(5171 

area 01 improved varleties (token together) 

area of the traditional varíety 

I and area." 

me subcript, t. 
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+ 

+ 

or, Y¡. P + YT • (l-P) = Y 

where 

Q 

H 

Q 

H 

P pro portian of the total area sown to imprc 

VI average weighted yield of improved varíeti 

y T yield of the traditional variety 

y overall observed yield. 

If the experimental values far VI and YT are in fact 
ponding farm level values, we should be able to derive 
tion [derived by rearranging (5.20)], 

where: 

(Y, - Y;,) 

(y:, - Y;,) 100 

observed yield in irrígated sector 

yields of improved and traditiona 
trial data 01 ICA. 

The data and results are show in Table 28. 

As shown, only 6 of the 17 results far Pt fall in the 
results are either greater than 100 percent or negative. 
of these data is when Pt is greater than 100 percent (a 
Yt > Y1,t; í.e., the observed yields are higher than the 
tríals. As not all the observed yield is based on improvl 
that the experimental data are understating the yields 

is negative (a15O nonsensical), it is almost always the c¡; 
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n 01 the area $OWn to HYV's, based on experil1'tental Vi.lds 
nal V8fiety (1964-1974" 

Experimental yields 
Implied 

proportion sown 
HYV's Traditional tú HYV'$ 

( Y1P IYT •• I (PII 

(kg/ha¡ (%1 

5,166 4,336 ~149 

4,336 3,462 - 41 
3,645 1,590 + 68 
2,690 2,893 283 
4,600 3,200 + 73 
3,809 3,086 +139 

4,840 3,339 +101 
4,372 3,164 +157 
5,243 2,866 + 97 
4,934 3,383 +125 
5,398 3,086 + 91 

3,724 + 55 
5,243 4,100 + 70 

3,380 + 129 

4,954 +3,200 
4,934 3,573 + 131 

4,324 + 274 

y¡eld under experimental conditions, indicating that 
traditíonal variety overstate the corresponding farm 

;,1 >YT,I,sothat 

1 margin of yiold superiority is le" than the farm 

parimental data as. a basis tor estimating the superi­
~ farm level. '* We have preferred to base our esti· 

tion) argues that the regional trials are not spedfically 
1; a wide range of other characteristics are also -r;::onsi· 
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mates on observed tarm level data; to do thlS we nee< 
at the farm level. We took p. lrom FEDEARROZ dai 
that: 

1. Their sales of improyed seed (over 50 pereent 01 

total pattern of sowings to improved varieties.*· 

2, Al! the ¡mproved seed was sown under ¡rrigation 
case, but the evidence of the observed upland yi 
was no apparent impact due to new variet¡es in i 

Rearranging equation (5.20), we have 

Y¡,t 

where: 

Yt observed yield under irrigation in year t 

YT,t = the tradltional yield that would haye pre 

We took the average 01 years 1964·66 when 88 P' 
sown to Bluebonnet·50 as the base period, gíviog a y 
littOO the followiog equation: 

obtaining 

Y, = 2,938 + 2,290 P, + 38t; R' = 0.93 

We then assumed that the estimated residual s (el. 

were du€! to climatic factors and that the traditional 
in the same proportion. 

Usiog 

YT " = 3.048 [¡<,!Y,) + 11 

we símulated the traditiona! yields for each year. Wi 
equation (5.221, we obtainOO the results for YI.! sha 
estímated yield superíorlty was very slightly negativl 
ímproved varieties was onJy 0.2 pareent so we restri1 

HIlo 1974,40,835 m.t. of certified '.leed were produced, 
to $OW all the írrigated area (ICA, 1974, p. 30). 
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th improved ¡nformation about cultural practices 
,nt f.1I took place gradually as the varíeties spread 
"age superiority of the improved varieties between 
7 tons/ha. This compares w;th 2.1 tons/ha in the 
;ee Appeodix Table 11). Rosero (19751 est;mates 
r this periodo 

I be suff;eíent to allow us lo proceed with the esti· 
t (for ex.mple, in the manner outlined by Ayer and 
ave that for the case of rice in Colombia this would 
of the HYV',. The reason for thi, ís that it seems 

¡t part of the expansion in the ¡rrigated area was due 
lce rather than attríbute to the HYV's only the 
n, we also ¡nelude al! the production trom the 
presence 01 HYV',. On thís basis, the followíng 
d kt.t and k, .•• respectívely. 

raditional 8nd bnproved varieties: Colombia fl964-1974). 

Yield of 
aditional Proportion :3 impmved 
I~¡etl SOWfl ta HYV'$ varieties 4 

(YT,tl (PI (V¡,t l 

(0101 (kg/h.1 ---
3,092 5.1 3.248 

3.007 5.0 3.847 
3.023 0.2 -(51 
3.292 6.9 5.843 
3.184 42.6 5.645 
3.039 42.6 5.510 

3.339 58.8 6.070 
3,417 57.2 6.291 
3,007 87.4 5,486 
2.936 97.6 5.371 
2.835 99.2 5.219 

975) 

h~umce between traditiórutl and improvcd varieties was 

nent-sponsored irngation districts rose from 27,114 ha in 
~he period of rapid expansion of the HYV's. The use af dwarfs 
lster of 1970 to abOut 80 percent in 1975 (all data are from 
lis expansion in aréa reflects, in part, the relative profitability 
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where: 

AN" = area 01 irrígated 1.00 that would have be 
quirements in the absence of HYV's 

AA,. = additional area sown due lO presence 01 

01 t ~ total production from irrigated sector in 

QT.t :::: total rice production in year t, 

To apply equations (5.25) aOO (5.26) we must firsl ' 
sown (AA,,) due to HYV's; A" .• is found by sublraelí 
actually sown. The following steps summarize the pro 

1. The area of upland riee which would have been SOY 

yielding varreties was estimated. 

2. Multiplying this by the actual yield. 01 the upland : 
from the upland sector. 

3. The domestic demand waS estimated by inflating ti 
periad 1964-67 by a factor of 6.636 pereent yearly 
rate of 3 percent yearlY:til real income growth rate ( 
¡ncome elasticity of demand of 0.538 (see Section 

4. The diflerence between the domestic demand and 1 

sector was taken as the production which would ha 
ed sector. 

5. Dividing this production by the yields in the irrigat 
area needed (AN ,,). 

Two methads 01 estimating the upland area in th, 
in order to test the sensitivity of the shíft parameter 

(A) First, the lollowing equation lor the area 01 u~ 

AU,t 91,031 - 202,534 P, + 9,298 149 
(-1.77) (1.26) (-0.3: 

n = 21; R' =0.62; DW = 1.04 

where; 
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j ríes in year t 

igated sector sown to HYV 's year t 

ct sector sown to HYV', (Pti wa' included as an 
that higiler values of P,would mean h¡gher output 
Hional priees and h-ence less area $own to upland 
1ge took placoi.The actual areas sown to upland 
ler with the areas predicted by aquelion, (5.271. 
absence of HYV's, Pt was constrained to zero in 
, (5.27). These values are also shown in Figure 7 . 

• 1 

"feqU3ÚOn 
I 

cte<l in absence 
(v·s 

I 
I 
I 

" I , I 

\, 

'2 
H)4-1974J. 

67 11 74 Vean 

nated frQm th!s ana!ysis as the proportion sown to HYV's 
t any additiooal area sown due to the HYV's would have 
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Table 30, eltimated ama $OWn to upland rice in the absence 
assumptions: Colombia (1969·1974). 

Year 

1968 
1969 

1970 
1971 
1972 
1973 
1974 

* FTom Table 11 

__ ~_. ___ -,-A;;.r.::::..a $own to u~ 

Actual· 

150.200 
134,570 

121,113 
109.130 
103,220 

98,840 
95,600 

(A) 
From equatior 

(5.27) 

(ha) 

196,977 
201,656 

206,037 
209,822 
213,905 
217,392, 
220,581 

(SI The second method of estimating the area 01 upl; 
was simply to take the hístorical area prior to the rise 
this figure for the subsequent years. 

The average area SQwn during the year, 1954-196, 
was applied to the periad 1968·1974: In Table 30, t 
the two different assumptions is given. The additiona 
becau," 01 the presanee of the HYV's under the two i 

shown in Appendix Tables 12 and 13, respectively. 

AII the data needed to estimate the .hift paramet. 
available, and the r.,ults 01 applying equations (5,25; 
Table 31 for assumptions (Al and (BI. Given the relal 
shift parameters under the two sets of assumptions, o 
are usad in the subsequent analysis. 

In conclusion it should be stressed that the meth 
superíority employed above does not pretend to ¡sol 
potential trom the use of improved cultural practice 
possíbly higher input levels. Tne view is t.ken that t 
puts necessary for the expression of the yleld poten 
rieties. Without them, that potentíal may not have t 
19741; henee measuring the return to the genetic po 
artificial exercise. 

5.4 Estimation of the elasticities 

Estimates of ¡ncome elasticity 01 deman<! an<! th 
and supply are requíred. 
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1964 385,000 156 0.26 0.11 0.26 0.17 

1965 396,400 840 1.38 0.81 1.38 0.81 

'" 1966 341,400 O 0.00 0.00 0.00 0.00 
w 

1967 381,000 2,551 5.07 2.92 5.07 2.92 
1968 535,700 2,481 35.03 23.87 36.75 25.00 
1969 474,225 2,471 29.82 20.36 28.59 19.58 

1970 554,347 2,731 39.56 29.16 33.92 24.94 
1971 730,652 2,874 44.09 35.62 44.29 35.79 
1972 882,724 2.479 59.96 50.75 55.27 46.84 
1973 1,021.102 2,435 65.89 57.20 59.25 51.52 
1974 1,420.110 2,348 73.68 66.65 68.94 62.11 

* From Table 11 

". 'u .. ha. %$ Q;± 4tk 4\ i;. ;; di U~ . '?lúa jQ 3 QQ A 



5.4.1 Income elasticity of demand (11 y ) 

Pinstrup·Andersen (unpublished data) provides an es 
0.34. While we might accept thls as Indicativa 01 the urt 
population), it Is likaly that th. rural sector would displ 
other published studies tor Latin American countries* e 
the urnan and rural ¡ncome elasticities of demand: " 

Income Elastícity 01 [ 

Country Urban 

Chile 0.20 

Mexico 0.18 

Peru 0.21 

Vanezuela 0.20 

Simple average 0.1975 

The implied average ratio of Ihe rural 10 urban elastl, 
to the Cali estimate, to give 0.779 (= 0.34 x 2.29 ) tOI 

and urban figures wer. then weighted by the proportior 
in each sector. 

fly = 0.45 (0.779) + 0.55 (0.34) 

'1y = 0.538 

The resulting national estimate 01 0.538 Is between 0.5, 
FAO (1971) for Colombia. and 0.6, estl mated by ECLA 
and Ruiz (19671 estimated a value of 0.982, but thls wa 
anc.l Q¡ven rising real ¡ncomes, the current value is like!y 1 

5.4.2 Price elasticity of demand (1/) 

There are only two known esti mates of the price elas' 
bian rice. The estimate of 1.372 presented by Gutiérrez 
adopted for th. following reasons: 

r 1, It is consíderably higher than cne would íntuitivet\ 
I oommodity facing essentially a domestic market, 

2, It was calculated from a time series regression uSIO! 
than the retail prices (to which consumers would SI 

would not do violence to the estimate of the price 
relation between the farm and retail price had beer 
later (seo Chapter 81. this has not been the case. ---

"See Appendix Table 14. 
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'estricted demand equation (where a value for the in· 
d). whose R' value is inexplicably larger than that for 
. 16). 

the values 01 the price elasticity 01 demand for rice for 
regions; in all, 53 different estimates. While it is recog· 
:ame from widely varying social and economic circum· 
lote Ihat the maximum value is -0.65, while the s.m· 
érrez 000 Hertforctl is -0.309. 

lStrup·Andersen's value for Cali 01 ...0.354 as a proxy 
or. We calculated a value for the rural sector 01 -0.575, 
:'ng the proportions for the Venezuela n results (the 
untry reporting rural and urban values). Then by 
proportions. we obtained: 

).55 H).345) (5.29) 

d 01 deriving 71, we felt that a sensitivity analys;s wauld 
,minad values of -0.300 aOO -0.754. The first is gen· 
ower income countries in Appendix Table 14; the 
le Sehlesinger and Ruiz (1961) is taken as the upper 

f supply (El' EU and €) 

ve raquire estimates of the elasticities 01 supply 
Id total rice output. The only known estimate' 
Itput, presented by Gutiérrez aOO Hertford (1974). 
Jation incorporating an expected price, the price 
)ductíon, in the irrigated sector) and the area sown; 
Colombian oulpUI between 1950.00 1969 was 
is by accepting this valoo, as the short·run supply 
It is in keeping wilh Ihe valoos from olher country 
ble 14. However, w. must now derive separate 
, the irrigated and upland sectors. 

>scripts T, I aOO U refer to total, irrigated aOO "pland, 
nply shown that 

by Cruz de Schlesinger and Ruiz (1967) contains onlv a trend 
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so that if we can find either €u or El ~ given the other an 
proportion of output from the irrigated sector), we can 
unknown elasticity. 

In an attempt to estimate EU' we fitted the following 
upland sector; 

QU,t = - 1.47 + O.99AU,t + O.OlPR(t-l) + 
(10.5) (O.H, 

-O.04PY{,.,) + 0.02PS(t.') - O.35PM( .. ,) 

(-0.3) (0.1) (-1.7) 

n = 20; R' = 0.96; DW = 2.00 

where: 

QU = output of upland rice in Colombia 

AU,t = area sown to upland rice in year t 

PR (t~l) = price of ríce in (t·1} 

Pe ("'). (,-3) = average price of cattle in preCt 

PY (;..1) = price of cassava in year &--1 

PS( .. ,) = priee 01 sesame in yean .. } 

PM (t-l)= price of malze in yearW 

Va!ues in parentheses are the values of Student's "tU ~ 

are expressed in logarithmic formo 

The level 01 variance 01 output explained i$ high, due 
of area sown.However. this and the la9gOO price of cattle 
variables. The \agged price of cattte carries a positiva sign 
comes from the North Coast and Piedmont areas of the I 

competes with upland rice for land.However, higher catt 
demand tor greater areas of pasture; and as rice is freque 
in the clearing 01 land and establishment óf pasture~hen 
between esttle prices and uptand rice otuput ís as expec1 
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d negat¡ve signs, but the price of sesame has a positive. 
t .• 

citv 01 supply 01 upl,nd rice kU) is 0.01, but the 
Iy different from zara. While we have preferred a more 

I below) to estimating (fU 1 and ( el!. these results 
01 upland rice supplV is probablv low ,nd almost 
ticity of supplV 01 irrigated output. 

)utput coming from the irrígated sector changed from 

riod 1964·1974, three subperiods were selected and the 
eaeh subperiod (Table 32). W. now argue that 

can derive the two boundary values of €l corresponding 
eh 01 the three subperiods. The midpoint of the possible 
¡trarily chosen and the éorresponding values ot fU calcu~ 
n Table 33 for the preferred estimate of E = 0.235, and 
1.500. Appendix Table 15 presents the six sets of ela.· 

1 the sensítívity analysis. 

duotion from the irrigated sector: Colombia {1964.19741: 

Av proportion of total output from 
the ¡rrigated sector'" 

lal 

0.58 

0.73 

0.87 

fouod a similar result io their equation for total rice suppty. 
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Table 33. Val~ of supply elasticitiofor thr .. $\.Ibperiods: € ~ 

Subperiod 

1964-1967 0.58 

1968-1971 0.73 

1972-1974 0.87 

.. From equation (5.30) 

Value of el 

when 

EU=O fU =E¡ 

0.405 0.235 

0.73 0.322 

O.S7 0.270 

T able 34. Values of suppty elalticities fer three subperiod$."€ = 

Value of 
when 

Subpel"iod 

1964·1967 0.68 2.586 1.500 

1968-1971 0.73 2.055 1.500 

1972-1974 0.87 1.724 1.500 

• From equation (s.ao) 
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'FITS, COSTS ANO NET BENEFITS 
HYV's IN COLOMBIA 

.tions (5.10) to (5.15) was estimated; and using mis 
from 1964 to 1974, the gross benelit. to consumers 
;gated) were calculated using (5.31. (5.8) and (5.91. 
- the quantities 01 rice are Irom Tabla 11, and far 
j in 1964 pesos) from Tabla 14. The total gross 
)1 consumer and producer (upland and irrigated) 

Ible 35 for the prelerred elasticity .sti mates (r¡ = 
ts for the other five combinatíons of elasticities are 

Jf "most likely" estimates (for r¡ -0.449 and e 
"estimatesgiven by Anlíla (1973, p. 132). Both sets 
>4. Despite a number 01 dífferenees in the assumptions 
e total gross benefits aré remarkably similar. However, 
Jmers and producers is markedly different in the two 
01 the elasticity 01 demando Anlila used a value 01 
lortlord, 19741. while the "prelerred" value in this 
!nee 01 this diflerenee is that Ardíla attributes 80 per-
> to producers and 20 pareent to consumers, while in 
D producers are always negative, ímplying foregone 
. benefits are positiva because in the absence of 
:;hing the domestic market would have been much 
"ice (P3 in Figure 6) would have been very much 
the sama reason, prooucers as a whole have foregone 
Ind entrepreneurial sk iIIs). With the rapid expansion 
IYV'., prices received by produeer. were much lower 
Ihe absence 01 HYV's. Both upland and irrigated pro­
s a result of the introduction of HYV's. This resull 
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T able 36. Gross benefits· to COP$Um8R and producen of r 
(11 = -0.449 and e = 0.2351. 

Consumer Foregone income to 

Vear 9ains UpI.nd Irrigated 

í$ml 

1964 3.0 - 1.1 0.9 

1965 19.4 8.0 4.4 
1966 0.0 0.0 0.0 
1967 63.0 .- 27.1 -14.6 
19GB 823.S - 304.1 - 207.9 
1969 495.0 - 177.2 - 140.5 

1970 806.3 256.7 - 246.2 
1971 1.228.0 302.2 -453.2 
1972 2.341.8 - 550.8 - 855.2 
1973 3.826.1 -850.6 - 1.377.6 
1974 9.340.0 - 1.917.4 -3.536.0 

,.. Expreued in 1964 pesos 

should in no way be construed as meaning that rice pn 
10 the introduction of HYV's. Obvlously, if the prodO! 
"profitable," thel, expension to almost 100 pereent 01 
have oeeurred. As noted in Saetíon 4.5, real productio 
introductlon 01 HYV's. AU we can legltimately concl" 
HYV'., the priee of riee in Colombia would have pres" 

Table 36. Compenso .. of prefarred estimates of total gro. be 
ArdUa í19731. 

v .. , 

1964 

1965 
1966 
1967 
19GB 
19GB 

1970 
1971 

Total 

.. Expnssed ín 1964 peso& 

Present $tudy 

1.0 

7.0 
0.0 

21.3 
311.6 
177.3 

403.5 
472.6 

1.294.3 
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'oducers would have been higher by the amount 
~ foregone income to producres t the gross benefits 
rs plus consumers) have been positive and substan-

ty and gross value of additional rice due to 

,lly in Figure 6 can be simpllfied by considering 

R and STR) and assuming equilibrium prices pre-

lorm where P, and O" and Po and a.. refer to 
ithout the new varieties, respectively. The quantity 
6 and Is the quantity produced without HYV's, 

, interest ís the quantíty 0 0 whích can be estimated 

- kh¡lr' (6.11 

tí mates 010.235 and -0.449 for E and r¡, respec· 
in T.ble 37; 0 1 - 0 0 is then the addítion.1 produc­
at the export prices received by Lat! n American 
164-1974, and tatolled $(US)350m (in 1974 dollars). 
nated value of additlonal production was $(USI127 
:USI 100m for the same period made by Jennings 

If the costs of rice research in Colombia are explained 
~n to these estimates which must be emphasized al 

) ¡nelude any costs incurred by the International 
the development of I R·a and I R-22, which occupied 

ea sown to HYV's in Colombía. Hence for these 
benefits, by aliowing their contribution to produc-

U costs. However. if the measuremen! of na! bene­
IOdpoint. then it is val id tu ¡nelude only toose costs 
multlplyíng and releasing the IRRI materials. 

:penditures by three entities: 

flCA 

ers through FEDEARROZ under Ley 101 01 1963, 
omento Arrocera. This law authorizes toe col lec-
's. AII rice buyers are responsible for deducting it 
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Price 

Pot-----______ ----7l~ 

Plr---~-------~f_-_r-

Figur& 8. Simplifiad modef showiOfil impact o, HYV's en squ 

from gtowers' receípts. The law authorizes FEDE./ 
and it 1S used for support of research, regional teS1 
tíns, presenting training oourses to fjeld agronomi~ 
Divi,ion 01 FEDEARROZ. 

3. Intemationa! Cooperation. "" 

The data for these three categories, respectively. Wl 

41n includiog the costs of I ntemationa! Cooperadon, we 
argument that "only those costs incurred by Colombia" sho 
however. mat had those externally provided funds not 90TH 
been available to Colombia tor tnve&tment in Qther areas Wil 

have an opportunity cost tor Colombia. 



1964 600,000 599,019 599,353 421 142 0,06 

1965 672,000 666,566 666,433 2,319 110 0,26 
1966 680,000 680,000 660,000 O 149 0.00 

a> 1967 661,500 642,196 648,759 8,282 142 1.18 
w 1966 786,300 588,623 655.833 84.804 136 11.70 

1969 694,500 553,097 601.174 60.662 123 7.46 

1970 752.595 533,167 607,773 94.134 94 8.85 
1971 904.348 582,236 691,754 138.186 107 14.79 
1972 1.043.284 513._ 693,883 227,111 164 37.25 
1973 1,175.871 503.263 731,950 288.549 212 61.17 
1974 1.569,940 523,663 819,331 448.896 333 149.48 

1 Conespónds to OA jn Figure 6 or Q 1 in Figu'tl! 8 ami is from Table 11 
2 C()rr~sPQnds to OE in Figure 6 or Q:"l in Figure 8 
3 Correspouds to QO in Figure 8 and given by equation (6.1) 
4 CorresrJOnds tu QI- QO in Figure 8 aud convi."rted to milled rice equivalent 
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1. From Ardil. (1973), lor 19571970, and converting 
¡nstead 01 his $(CoL) 1958; for 1971·1974, unpubli 
bylCA* 

2. 8asoo on a constant collection rate of 45 percent (F 
period 1963·1974 

3. Based on Ardil. (1973) for the years 1958-1971 anl 
CIAT Controller's Office for 1972·1974. 

The costs for each of the three categories are shown 
interesting to note that the producer contributions (thl 
at a time when new varieties were be¡ng releas.ed by le, 
production ¡ncreases came from the new varieties. 

Table 38, Co$1s4 01 rice research program in Colombia 1957~1! 

" Vea; ICA FEDEARROZ 

I$m) 

1957 0.03 0.00 
1958 0.11 0.00 
1959 0.20 0.00 

1960 0.31 0.00 
1961 0.69 0.00 
1962 0.62 0.00 
1963 0.28 2.91 
1964 0.61 2.70 

1965 0.79 2.83 
1966 0.82 2.45 
1967 1.33 2.21 
1968 1.49 2.44 
1969 2.67 2.02 

1970 2.78 2.05 
1971 1.69 2.20 
1972 1.58 2.23 
1973 1.38 2.06 
1974 1.31 2.19 

• Expr~ssed in 1964 pesos 

"Personal comrnlH'\ié3tion, División de Presupuesto y Flnan 
Presupuestal, Oecember 18, 1975. 
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!rch par ton of irrigatad paddy rica production in Co!ombia 

Excluding internalional 
cooperation 

0.14 
0.47 
0.83 

1.18 
2.52 
1.75 
!l.28 
a.60 

9.14 
9.58 
9.30 
7.34 
9.89 

8.72 
5.32 
4.32 
3.37 
2.46 

($/m.t.l 

Total 

0.14 
1.64 
1.90 

2.13 
3.08 
1.93 
9.45 
8.76 

9.29 
9.76 
9.45 
7,45 

12.53 

13.37 
11.13 
8.73 
5.98 
4.16 

JI view of the trends in investment in rice research, 
Ning the amouot investad per ton of ¡rrigated paddy 
demonstrate the intensífied program buHt up with 
e 1960's. Recently, there has be,n a decline in the 
ed to rice research per unit of rice output. The data 
1 par ton of irrisated paddy productíon show a marked 
le intensive period of development of Colombian 
total investment per unít output has fallen over the 
afea .sown to new varieties reached saturatíon. Were 
ring resi:;tarn:e to rice blast dlsease, then one might 
ever decline further in the future. 

; 01 return 

of net benofíts from 1957 to 1974, under each of the 
>d. Nat benefíts were calculated by subtracting the 
'e corresponding flows of gross benefits {Tabla 35 
,.1 benefits are all negative until 1964, as w. have 
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Table 40. Co$1S, osi: benefi'ts1 and rates of return to rice r8S1larch in Colombia for v8f'ioUS .tasticities of $upply and demand (1957~ 1 1974). 

Na! benefits ($rn.l 

Total r¡' : -{l.300 11= - 0.449 ~ - 0,754 

Vea, tosts'" .4 = 0.235 E= 1,500 <=0,235 €= 1.500 E=0.235 e = 1.500 

1957 0.03 -{l.O3 -0.03 -0,03 -0.03 -0.03 -0.03 
1958 0.38 -0.38 -{l,38 -0.38 -0,38 ,·0.38 -0.38 
1959 0.46 -0,46 -0.46 -0.46 -0.48 ·0.48 -0.46 

1960 0.56 -0.66 -0.56 -0,56 -0.56 -0.56 -0.56 
1961 0.84 -0.84 -0.84 -0,84 -0.84 -0.84 -0.84 
1962 0.68 -0.68 ,0.68 -0,68 -0.68 -0.68 -0.68 
1963 3.25 -3.25 -3,25 -3,25 3.25 -3.25 3.25 
1964 3,37 -2,27 -2,87 2.37 -2.87 -2,37 ·2.87 

81 1965 3,68 3.42 0.22 3.32 0.22 3.12 0.12 
1966 3.33 -3.33 -3.33 -3.33 -3.33 -3,33 -3.33 
1967 3.60 18. lO 5.60 17.70 5.20 17.30 4,80 
1968 3.99 272.01 260.81 307.81 195.51 263.51 151.31 
1969 5.94 203.26 116,66 171.36 64.76 149.06 62,36 

10"7n 7., '!)Ot'l.CO ')0"'1 on ')f\C f\f\ • O.." ni'> ..,,,. r'i" ~')n "lO 



I rice program 01 ICA sinee its inception in 1957. 
,in research and traíning during those early years 
:levelopment and spread 01 subsecuently released 

,ve grown substantially, reaching almost $4,OOOm 
ilastieities. Th. analvsis of ¡he sensitivitV 01 the 
mates shows that the value used for the price elas~ 
V crucial. The two widelV disparate values tested 
1.5) only made a differen"" 01 10 percent in net 
red demand elasticity (-0.449) was used. The 
Igos in the demand el.stieity. Higher v.lues reduce 
Jmers. An infinitely elastic demand would result 
;umers; such is the case far a crop that is totally 

~ of the investment in rice research are also shown 
f Returo is th.t rate which reduces the present value 
'0.' It is a measur. 01 the prolitability 01 the inveS!­
¡ In rice reserach. uAn internal rate of return of 20 
t, on average, each dollar invested returns 20 cents 
,ted until the cut 011 date" (Peterson, 1967, p. 664). 

the Internal Rate 01 Return was 94 percent. Given 
972, p. 155) that the social opportunity coS! 01 
leen 10 and 11 percent, there is linio doubt that 
I elfieient use of lunds, 

ritlcDSt ratio** as an alternative measure of the pro-

e Internal Rata of Return is that rata p which makes 

,elits), (1 + p)" O 

tan one sign chaoge occurs in the net benefit stream (as 
lblem of multiple solutions to this equation (Hirshlerfer 
stream$ of Table 40 the<.»'etieally hava two Internal Rates 
Jatlon. However, in this case the perturbation below zera 
{by reversing the lÍgns for 1965 and 1966; makes no 
~ates of Return shown in Table 40. 

fe JO"vear periad 1951"1986. The level of net benefits for 
~hout the period 1975-1986. This simply implie$ that were 
:ontinued until 1986, they woutd continue to generate the 
74. In fuet, be>;au$e the above equation involvC$ diseount­
le rates of returo are all high, the re$ults are very insensitive 
future costs and benefits. 

resent value of Gross Benefits to the present value of Re­
of 10 percant (Harberger. 1972, p. 155), 



,.. 

fitability 01 the program. Its value 01 77 rainforces ti 
the social efficiency of this programo Finally, whiche 
used and whichever combination 01 elasticit¡es chose 
progfam. in tefms of efficient use af $Caree resources 
high.* 

lóThese high returns are not uncommon in agricultural res 
581} report ao interoal rate of retoro of 89 percent far cone 
Hayami (i975, p. 8) report valúes up to 75 penent for rice ¡ 
reports 20 tO 30 percent for pouttry in the U.S.A.; 8ar/etta ( 
in Mexico; Grilíches (1958) reports 35 percent far coro in th 
to 82 percan! far rice jn ColombIa up until 1971; and Monte 
túr soybeans in Colombia. 
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IIBUTION OF NET BENEFITS 

s the question of the distribution of the net benefits; 
>Iy stated, we are asking which groups in society ben&­

'lological change in the Colombian rice industry. In 
:iderable limitations in the available data were encoun~ 
'tant assumptions; these should be borne in mind in 
-or this reason, toe procedures are explained in sorne 
,ed that this is the jirst study 10 address the distribu­
onal basis, certainly with respect to ¡ncome levels. 

fits and costs by sectors 

presented in Table 41, which gíves a summary of the 
search program and the nct benefits tor various groups 
)SS benefits are based on the benefits shown In T able 
'Iasticity .stímates. The valu.s in Table 41 are the sum 
1964-1974, expressed in $(Col.) m. 1970, compounding 

,and discounting back the year.1971·1974, both using 
!rcent tor the reaf rate of raturo On capital in Colombia 

osts of the research from the three sources (lCA, FE~ 
I Cooperation) trom Table 38 were summed and are 
of the I CA program weré assumed to come from gen­

Jetween consumers and producers on the basisof urban 
I tax revenue. in 1970 (Jallade, 1974, Tables 3.4 and 
r contribution was further broken down between 
rs on the basis of the production coming fraro each 
:ion. from F EDEAR ROZ were d istributed between the 
i3ssuming a 45 percent collection rate of one centavo per 
that no contributions were assumed for upland pra-
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Table 41. Site and distribution of benefits and c:osts* of HVV's in Colombia: (1951·1974;. 

Producen. 

Item Upland Irrigated Total 

$m 

.... Gross benefits - 3,542,1 5,292,9 8,835,0 
O Research CQstS; 

FEDEARROZ 8,4 29.9 38.3 
ICA 0.7 1.7 2.4 
Total 9.1 31.6 40.7 

!'.I~ .. h"' ...... i;1"~ _:::t¡;1;1? ~ ¡;;; 'l?d 1; Ro A7t:\ ji' 

Consumers 

14,939,3 

22,1 
22,1 

14Q17? 

Total 
Colombia 

6,104.3 

38,3 
24,5 
62,S 

h()d.11; 

Internationat 
coaperation 

18.8 



>ressed in 1970 pesos, $(Col.) 81.6 m. were devoted 
nd 1974, The contributions were made in the follow· 

onsumers: 
Producers: 

Irrigated: 
Upland: 

~rnational: 

Total: 

O/o 

27 
50 
39 
11 

.-..23_ 
100 

ucers~ íncomes would have been higher in the absence 
Ige, it is pertinent to inquire why 50 percent of the 
oducers themselves. Were they simply contributing to 
ld if so, does this not imply írrational behavior on 
,art at least, with the discussion of the "agricultural 
') 4.5. Colombian rice proouction is dominated by 
ucers (see Section 4.101, who founded and continue 
'ngst these producers are undoubtedly a high porpor­
lin, at least temporaríly. from the rapid adoption of 
le extensive network of technica! advisofs that Is 
~ an important sourre of information to members, 
i but also with respeet to a wide range of cultural 
ARROZ, these growers have rapid aceess to the latest 
rice production, and the continually evo Ivi ng and 

'9Y means that they can repeatedly be amongst the 
e:ing technotogies. Hence gíven that there are con-
e rapid adoption of both varíeties and, equally im· 
:tices, fínancial support of FEDEARROZ is not an 
Iducer _ The rapíd postwar growth of private, grower­
lbs in the U.K .. Australia and New Zealand, is a 

ough tax-fínanced support of public research) are 
lominated body polítík, which captures the banefits 
lower wages in the manufacturing sector {as dis< 

ts and costs by íncome level 

1I impacts of the technological changa, the gross bene­
·ogram and the consequent net benefits were distri­
consumers, and upland and irrigated producers. In 

pact (banefits and casts) for 1970 was estímated. The 
If the gro55 benefits or costs expressed in 1970 pesos 
number of years. 
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Gross benefits to consumers were assumed to be dir 
quantity of rice consumed. The research costs (paid th 
sumers were distdbuted on the basis of the proportíon 
each íncome strata in the urban sector. The resuits, sh( 
sumen by income level, are shown in Tabla 42. 

The distribution of gross benefits to producers {in t 
eaeh sile group wa. calculated by assuming the farego 
to total production in eaeh group. The results together 
J'losses" per farm are shown jn Tabie 43. The costs of I 
ducers, by size group, .re shown in Tabla 44. The ICA 
basis of the proportion of production from each sjze 9 
butions were proportional to output. The distribution 
has already beon diseussed. Table 44 also shows the an 
Combining the result, for gro55 benefits per farm (Tabl 
farm (Table 44) give, the distribution of ne! benefit' b 

One further step ¡s required in order to estimate the 
nefits" in relatlon to producer ¡ncome. Ideally, incomt: 
upland and irrigated rice producers by size of farm, As 
exist, resor! was made to a distribution of rural incom~ 
IBerry, 1974, p. 610). The income data were inflared t 
Index shown in Table 14. We have no basis for knowin 
would have higher or lower incomes than the rural avel 
However, our principal Interest i5 in the relative distrib 
level, rather than in the absolute income levels. Table ¿ 

"net producer benefits" (negative} as a percentage of t 
sponding to each size group, 

The consumer nel benefit. shown in Table 42 (last. 
per household basis, by d¡viding the number of househ 
IJallande, 1974, p. 22). 80th rural and urban househol 
sector is also a rice consumer." The average annual net 
Ifirst column, Table 47) were then expressed as apere< 
inoome for each income group (second column, Table 

The net benefits to consumers were positive for all I 
annual average net benefjts tend to decline at higher in 
peak in tne second-to-Iowest incorne group, As a peree 
the net benefits accrued most sign¡ficantly to the lowe 
that the technologlcal change in rlce favored the lowes 
absolutely and relatively. The relative distríbution of c 
level is shown in Figure 9. In Figure 10, the cumulatív. 

"'This assumes tllat the rice consumption patterns in the ru 
data shown In T able 42. 

One study of rural foad consumpt1on reports that in a non 
ef cal aries and prot:eins in the average famHy diet came from t 

These data are only slightly below the urban figures reported i 
areas and traditional consumíng ureas such as. the Atlantic Coa: 
levels of rice consumptíon. 
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;óil.1and m!'t m.flu tu COOSl,lmen by lellel ot ¡(¡come 11970), 

Dio ()f wll!ll~Xe, Gc= Research N" 
p",id··· benefits CO$I$ t>eonefits 

(°/01 ($m) IS\ ($IT'l 

41 4.1 

OOZ 13.6 245 13.6 

000 34.0 3138 340 

M' 51,6 '91 51.6 

0.'0 142.6 1.227 1426 

0.65 182 O 7,980 1821 

0.48 141.2 5,893 141.3 

0.35 112,7 4.297 1127 

1.42 8!.U 17A34 88.3 

135 'no 16,514 91.1 

¡n8 54.3 8,576 54.3 

207 48.9 25A,4 48,9 

3,27 828 40,148 828 

528 67,9 64,826 679 

2J'!:6 29.9 351'4 29.9 

::120 46.2 3íL2Be. 46.2 

201 2$)3: 24.801 258 

334 44J; 41,007 44,8 

8" 29.9 '02,273 'SO 

'.50 12 2 55,249 12.2 

4,36 17.7 53.531 177 

55.55 36,6 682j)j~ 35.6 

100 :)O ',3581 1,227,777 e!S6,9 
------_ ... . ...... _---

,n ... s(" de H<>rtan1t {heuMtheklsurvey) 
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" 
Table 43. Di$tribution of foregone prodtJcer ineome by f~rm .in: upland and irrigated Séctors, 

Upland sector I rrigated se:tor 

Distribution of Per farm Oístribution of per farm 
Farm size {ha) foregone iocome per year foregone ¡ncome per vear 

($ml 1$1 I$ml ($1 

0- 21.0 876 -0.5 842 

1 - 2 72.7 1,943 -7.7 - 1.406 

2 - 3 95.9 3,221 -6.3 - 1,342 

3- 4 93.4 4.652 -·7.2 - 2.470 

4 - 5 88.5 . 5,518 - 12.6 3,910 

5 - 10 - 287.2 - 6,136 -42.9 4,407 

.... 10 20 361.0 - 7,503 - 110.3 7,363 "" 
20 - 30 215,1 - 7,729 -91,4 - 9,032 

30 - 40 _ 171 ? _R 1'):1 QQ? 11 nt\? 



J"8'Se3fCh costs borne by producer5 by farm size: total and per farm 

,verage annual Average annual total 
aáf'ch costs (S) costs per farm ($) 

I rrigl:lood Total Upland Irrigated Total 

527 729 3 a 

2.633 3.240 5 

2.107 2.916 5 

2,282 3.040 9 

4,213 4,971 14 3 

14.220 16,546 16 3 

36.516 81.157 10 27 14 

30.371 69.248 15 33 20 

32.829 63.769 16 40 23 

33,707 61,513 17 47 26 

129,384 227.310 21 63 33 

330,045 416.343 35 129 83 

353.393 434.939 40 332 140 

251,396 296.239 118 716 405 

262,280 267,912 196 950 707 

269,653 291,240 322 1,954 1,421 

1,755,556 2,261,112 14 137 46 
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r 

rabie 45. Oistribution of annua' average net tMlWfitlper fan 

------- ... _~-- ... _--_ .... 
Farm sil$ (ha} Upjand " ---... _-~ 

1$1 
------- '-_ .. _-~ 

O ~ -876 

1 - 2 -- 1,943 

2 3 - 3,222 

3- 4 ~4,653 

4 - 5 - 5,519 

5 - lO - 6.137 

10 20 7,513 

20 30 7,744 

30 ~ 40 - 8,139 

40 - 50 -8,492 

50 - 100 ···10,413 

100 200 - 17,518 

200 - 500 ~ 20,209 

500 ~ 1,000 - 59,519 - 1~ 

1,000 - 2,500 98,887 ~ 2' 

2,500 + 162,872 se 
... _--_ ... 

Total, - 8,915 

with respect to the cumu!ative percentage of househol 
¡ncome distríbution. In this type of graphicaj analysls 
above or below the 45° line show an unequal distribut 
distance from the line of perfeet equality, the greater 1 
tion, The graph can be interpretad as follows: 25 pere< 
poiot marked on the graph) received 4 percant of the i 

tured 28 pereent of the net benefits due to new rice Va 
marked) is that 50 pereent of the households received 
captured 64 percent of the benefits, 

Turning: to producers, the group most severely aff~ 
íncome) upland producers. For these producers, the 3f 

through lower rice prices (and no compensating techn( 
a high proportion of their assumed 1970 lncome, to Ü 

incomes had been below the rural sectot average, thís i 
more pronounced. On the other hand, the foregone inl 
varied more erratically dependíng on the size group. w 
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.. OOucen: as a pareentage of 1970 income by sector. 

Av aonual nal losses 
as a % of 1970 ¡ncome (O lo) 

Upland I rrigated Total 

1,500·· 58 58 41 

l,641 53 39 31 

5,330 60 25 39 

3,508 11 38 47 

1.406 75 53 52 

),295 60 43 42 

5,652 48 47 38 

3,934 41 48 35 

3,394 35 47 33 

3,6;>0 30 45 30 

5,904 29 48 31 

3,759 26 53 41 

5.398 18 79 41 

7,513 21 69 47 

2,389 19 49 45 

J,199 11 36 32 
----_ .... -- ---- .-.. -- ---

to 1970 
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T able 47. Annual average net benefits to consum.rs by ¡oc 

lncome g'oup* 

ISI Av annual nét benefits 

,. 0- 6.000 365 

2. 6,001 12,000 642 

3. 12,001 18,000 530 

4. 18,001 - 24,000 333 

5. 24,001 30,000 348 

6. 30,001 36,000 353 

7. 36,001 - 48,000 342 

8. 48,001 60,000 200 

9. 60,001 72,000 128 

10. 72,001 64,000 232 

11. 84,000 - + 135 

" The distdbution shown in Table 42 had to be reduccd t 
nO. 01 hnuseholds per mcmne group was not avaHablc fl 

falllng on the 200-1,000 heclares group However, t 
overstated if irrígated producers had incomes aboye 
¡ncome eamers. Figure 11 shows the distributional i 

1 n conc!usion, the positiv€ beneflts of the techno 
sumers, with the lowest ¡ncome households receivin! 
relatively. The foregone income to producers appeal 
5mall upland producers. Even if the average annua! <; 

as benefits to upland producers, the small upland pr 
severely affected. 

7.4 Foreign trade, technological change and 

It has been demonstrated that the net benefits of 
tured by Co!ombian consumers, with a disparate sha 
sumers. 
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6 7 8 9 10 11 Income level 

net benefits 10 consumers by leve' of ¡ncome. 
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Percentage 01 house 
Figure 10. Distribution of income and net consumm 

The net ¡ncome of rice producers would haya bee 
HYV#s. tí is of ¡nterest to inquire why this pattrrn of 
result of a deliberate policy to use agrícultural reseafi 
¡ncome distríbution in favor of low-income consume 
lar set 01 economic policies in operatíon at that time 
connected to rice production and consumption? The 
in the hope of shedding somelight on the",question 
be of importance to those concerned with the planni 

.. This result a$sumes that no ímporu lNQuld have occurred 
prices that w()uld nave prevailed in the 8bseoce of HYV's, 
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and intérnational agricultural research programs, whe 
for establishing research priorities.1 

• 

The basic pr.mise adoptad her. Is that the distribu 
technology in Colombia was principally a result ot thl 
at the national level. not directly related to the rice SE 

that Colombia'!; industrial protection policy, through t 
ed manufactured goods, has a three-pronged bias agai! 
cluding, of course, the rice-production sector, ln the 1 
factured inputs used by agriculture are raised. Second 
manufacturing are augmented by the tariff barriers, el 
resources to flow into the industrial sector. Their avai 
by reduced, or alternatively, their prlces are inflated, 
agricultural sector less competitive, Finally, and mast 
context, the price of foreign exchange could be mainl 
plying that agricultural exports are less attractive. Thi 
sector has been widely noted. little et al. (1970, pp. 
of manufacturing produces a bias against agriculture, 
available for agricultural investment, as well as redw 
and sell. especíally as far as exports are concerned .... 
been excessive; that in severa! of the countries3 the ei 
has been damagíng, and that agricultural exports earn 
done in mast countries," 

It is believed that the Colombian case conforms to 
virtually no rice was exported' during the pedod of 

(1968·1974) whieh aecompanied the introduction 01 
this !ack of exports was due to the relatívely unattrac 
potential rice exporters, as a result of the ¡ndustrial p 
be noted that for an eight'month period ending May 
ban on rice exports; this could be interpreted as a del 
cy.' 

The set af general economic policies (includíng tal 
pric.ot foreign exchange), together with the pertieul 

1 ArdUa and Valderrama (1975) report that the equitablt 
employed within ICA tor selecting proieC'ts. Lopes Natú (197! 
ed "in the definition of prioritles and resource allocation far 

2 For a madel relating the level of industrIal protectton t, 
Scobie and Johnson (1974). 

3 Their study ¡neludes three Lann American oountrles: 8 

4 Some of the product¡on in 1974 was carríoo over as sto 
recommence exporti n9 ri ce. 

5 At the SQme time it should be noted that prior to 1974 
45--55 percent agaínst ¡mported (ke for consumption, indica 
consumer-orientated and a producer-orientated rice polícy tt 
térvention {Leurquin, 1967). 
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re a product of continualry evolving economic and 
ften opposed, reflecting the interests of different 
typically concerned with presenting cases for 

10tin9 exports. On the other hand, manufacturlng 
and overvalued exchange rates, which have the 
:heap domestic lood supplies (especially in the 
lange in agriculture), hence lowering the price of 
ing the price of labor to the manufacturlng scc-
) notes, rapid urbanizatlon (together with grO\.'\fth 
)cial sectors) has increased the political wejght of 
"allnterests. So that while FEDEAR ROZ has 
s of rice growers since its inception (LeufQuin, 
( WQn concessions favoring rice producers, its 
y national economic strategies promoted by an 
'ial class whose polítical power base lies less and 
:, 1967). The not resul! of these forces has been 
~rieties were captured by consumers, as a resu It of 
:onsistent with, and complementary 10, protection 

rice of foreign exchange, the expanded production 
domestlc market. As Harberger (1970, pp. 1007-

lere, of course, is that e8ch new restriction on 
:;hange rate relative to thc internal price level, thus 
ing the export trade." With a moderately inelastic 
,rices fell, resulting in the capture of the nct 

comparative advantage that Colombia would have 
e favorable exchange rate pOlicy I Table 48 was 
foreign exchange which reftects the real value of 
)mbia has be en somewhat arbltrarily taken as 50 
ge rates preva íIIng between 1968 and 1974. This 
Ion very sketchy information. Dudley and Sandi-
40 percent for the period 1963 to 1971*; they 

,El perlod 1950·1970, which proposad shadow rates 
Tiinal wying rate for dollars. The average tariff pro· 
975 was 31 pereent IDepartamento de Planeaclón 
rally believed to have been substantíally reduced 

¡ble 48 is that at a more attractive exchange rate, 
compete favorably in external markets with other 

ilar value 01 the level of effcctive protection givcn tO 
!lSOO to assume that effectjve protection rate measures. 
~r (972), p,125, 
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·1 Bb!e 48. Competitiva po¡itioJ'l of Colombia as a rice exporter {1958~1974). 

Plice In Price in Export price Competitive 
Colombia 1 Shadow exchange Colombia of competitors3 

margln 0*4 Milled 
(f.o.b.l rate'2 If.o,b.1 I f, o.b.l Colombia rice exports 

Year (1) 121 (31 141 151 from Colombia 

I$ColI ¡$Col/$USI ISUSI ($US) 1°10) 1'000 m,tl 

1968 3,440 25,43 135 138 + 2 O 

1969 3.153 26.90 117 123 + 5 24 

00 
,;:. 1970 3.146 28.76 109 94 - 16 5 

1971 3,320 31.50 105 107 + 2 O 



rever, starting in 1975, the domestic price of rice has 
:porting attractíve, and it is probable that Colombia 
ce exporter. This will mean that future benefits Di 
,tured by producers and foreign consumers, rather 
as has been the case. 
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8. AN ANAL YSIS OF THE MARKETIN 
RICE IN COLOMBI. 

8.1 Imptications of marketing margins 

The role and efficiency of the marketing sector is a 
raised in the context of developing economies. Frequel 
denounced elther as speculators ar performing no real 
ernment agricultural marketing policies are then aímed 
supposedly avoiding speculation and lowering the pricE 
followíng analysis is almed at examining changas in th€ 
Colombia and ask ing 10 what extent such changas coull 
result of norma! competitiva economic forces, rather tt 
competitiva structure in the marketing sector, which m 
intervention. 

In Chapter 7, the distribution 01 benetit, lo producl 
lyzed. However f there is an additonallink in the pradu 
not addressed to this point, Th. production and distrit 
transporto storage, ínsurance, m¡lIing, packaging, whole 
refer to the totality 01 these operatíons as belonging to 
sector can be regarded as símply another production 5t. 
product, rnmed rice~ in the hands of the eventual const 
truct a model to analyze the producer returns at diffen 
marketing sequence!** Because of ínsufficientdata 01 

each stage aOO over time, we will restríet the following 
of the farm-to-retair marketing margino We are concern~ 

~The authors are índebted to Bruce L. Gardner of the Pr 
Advisors, Washingt;on, O.C,. tor his guidance and lnslghts in th 

Hlndicative of the "anti·intermediary" tlent¡ment is the t 
of rka cannot use warehouse receipts as collataral for bank Iml 

**"AS suggesWd by Carlson (1969, p. 160 and attempted 
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troduction of the new varieties. Spccffícally, we are 
~nefíts of the new farm technology have been cap­
ither than being passed on to the final consumers of 

expressed in 1964 pesosl for rice al ¡hree levels of 
in Table 14. A summary (Table 49) shows that in 

e spread has been constant for twenty-five years, 
t fall in the absolute priee levels at all point, in the 

15 why one might have expected the real costs of the 

total rice crop is now produced nearer the malo con­
presum.bly lowering the total transport costs (see 

duced the per unir costs of transporto 

in the milling proceS$ may haw lowered unit costs 
drying to machine drying w¡th a consequent roouc­
quin, 1967, p. 259). 

~ in the proportion of the total crap coming from 
u.lity due to breakages in the grain ITable 10), the 
e may have been expected to rise. Bu! jf on balance 
're expected to fa!!, then thelr apparent failure to 
ections in the marketing se<::tor. 

'ice milling 

retail marketing margin remainoo constan!, it did 
of the introduction of new varieties and the asso­
This rise ís especially marked when the margin is 
farm price (Table 50). increasing from a record low 
rd high in 1973 of 218 pereent. 

:! 50 show the annuat changes in the farm-to-retail 
werage of these changes. The mov¡f1g average was 
'mua! changes, In an attempt to reveal any under­
mted in Figure 12, where a striklng cyclical pattern 

Ij lIi og se<:tor is proposed as a possible explanation of 
At the troughs of the cycle, installed milling capa-
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Tabla 49. Real rice prices* and marketing margins fo. selected _Iod.: Colombia 11950-19741. 

Real Price Marketing Margins 

Farm Whole- Retail Farm to Wholesale Farm 
Average (Pi) sale (Pr) whole - to ta Retail farm prices 

de sale retall retail (P r/Pf) 

gg 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 

.......... - ..... 



ts in margios being driven up as production ¡ncreases 
) incentives to ¡nvest in expanded milling, storage and 
because of some overcapacity, results in a lowering 
::>thesis, the rising trend in the farm~to-retajl margin 
nore than a cyclical upswing io the margins. which 
or a 22·year periodo 

data on installed capacity in the milling sector are 
¡ investment cycle hypothesis. However. the observa­
. wíth the explanation proposed for the cyclical 

.clty was reponed to be double the production of 
on existed among millers te obtain paddy rice 
967, p. 34). Data for the years 1964 and 1967 in· 
Irise between those two years, as the cyclical model 
,1967, p. 257 and FEDEARROZ, unpublished data). 
that in 1968 the state of Valle had 15 rice 

pereen! 01 capaelty, although this i, partly a local-
ining rice production in the region . 

.. proposed to explain the pattern af changas in 
ds in part on the argurnent that the milling sector 
d capacity, approximately every 5 to 6 years. One 
'investment would be if the inve:stment had to be 
is is rejected. however, as rice miHing is not subject 
in 1964 there were 340 rice mi lis in the country 

¡ in 1967 iFEDEARROZ, unpublished datal. 
; that there is no learning process on the part of the 
1eir ability to predict the demand for their services 
íng in víew of the faot that the larger millers them· 
l airo obtain paddy rice by contracts with indepen­
should result in a more predictable throughput of 
he explanation of the cyele, it does strongly suggest 
varieties was not necessarily accompanied by an 
9 structure, capturi ng abnormal profits. 

lieted ehange in the farm-to-retail 

e question: by how much could the farm·to-retail 
ange due to the introduction of the HYV's and 
f paddy rice? 

an analytícaf framework which allows this question 

:ites evidence of similar price competitlon among Louísíana 
81 note the existence of excess rice milling capacity in the 
razli. 
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Table 50. Marketing margins for Colombian rica (1950·1974). 

Three.yaar 
movingilv 

of the 
annuat 

wtlolesale Wholesale tOo retai\ Farm to retail 
---~. 

Annual chan-ge changes in 
in farm·to- farrn.-to_ 

Year Ab$olute* Rela1ive'" Absolute re:latiw r(ltili¡ margin retil¡¡ margin 

151 1%) ISI {%l (SI (%) ($1 ($) 

1960 2,159 179 151 4 2,310 191 
1951 1,497 103 363 12 1,860 128 450 
1952 1,235 111 619 25 1,854 161 -6 54 
1953 2,142 182 329 10 2,471 210 617 2 
1954 1,519 120 346 12 1,865 14 , -606 -1 

1955 1,224 105 627 25 1,651 144 -14 -247 
1966 1,443 116 339 13 1,728 143 -123 165 
1957 1,863 139 496 16 2,359 176 631 69 
1958 1,431 97 627 22 2,058 140 -301 -11 

¡g 1959 1,225 89 471 18 1,696 123 362 -54 

1960 1,784 119 '" 13 2,19a 147 602 47 
1961 1,423 96 775 27 2,198 148 O 151 
1962 1,207 8S 943 37 2,150 157 --48 -'39 
1963 1,395 113 386 15 1.781 147 -369 -22 



61 63 65 71 73 

ot the annual changas in the f.rm-to-retail marketing 
173), 
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to be addressed. When there i. a technical improvemer 
function, both the farm price and the retail price can t 
in Table 49). BU! for the marketing sector to produce. 
more polished rice will require more of the other inpu 
mi iling machinery, storage and transport services, pac~ 
creased demand for these inputs will raise their prices 
supply are not infinite. This will raíse the cost of nonf 
sector relative to the price of paddy rice, henee ¡ncrea~ 
the farm price (as shown in the las! column of Tabla 4 

Let the marketing sector's production function be: 

MR ~ f(PR, O) 

i.e., the sector produces (and distríbutesl mílled ric 
paddy riee purchased from growers (PRl and other m<1 

The demand by final consumers of milled rice js ( 
P, and other factors (pOpulation, income, etc.), N. whi 

MR = D (P" NI 

To these equations are addad the .upply and dema. 
inputs PR and O. The milling sector is a.sumed to den 
ties of PR and 0, so that in both cases the valu. margi 
be equated to its priee: 

where the physical marginal products are representad I 
derivatives of (8.1) with respect to O and MR. respecü 
paddy rice and other inputs to the milling industry are 

P, = F (PR, W) 

Po = G (Po ,TI 

where W and Tare shifters of the respective supply cu 
relationship of interest is the elasticity (Ew) of the rat 
supply curve shifter (W) of paddy rice; i.e., 

'I'oL1(P,/P,) 
E = 
w 'I'oL1W 

Basad on the competitive model outlined aboyo, G. 
rived the expressíon for this e1asticity. which is given t 
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18.81 

IV of the marketing inputs; viz., paddv rice IPRI 

)r milled ri ce 

dV rice and other inputs; e.g., SPR = (PR). Pf! 

-SPR 

tution of paddy rice for other marketing inputs 
,illad rice 

th respeet to W; this is set equal to 1 so that Ew 

'of (P,/P,) with respect to a change in W, suffieient 
paddV rice by 1 percent. 

(8.8) would be ínappropriate as ¡t was derived 
or milled rice. This assumption is patently violated 
extend¡ng over an eleveo'year periodo ldeally, one 

, in which shifts in the demand for milled rice are 
,tad land analytically simpler) approaeh is adoptad 
mmed rice can be expected to reduce the market· 
, supply of paddy rice would tend to widen the 

margín with respect to a shift in the demand curve 
(: 

18.91 

nd for milled rice with respect to N, and D is the 

mgebetween 1965·1967 and 1972·1974. Thever· 
calculated by evaluating the 1972·1974 total supply 
for 1965·1967 Isee Figure 13/. The pereentage 
,[ lO0166-1506l ]/1506 = ·95.6 pereent. 

Iptioo mat the elasticity of supp1v of paddy riee is less 
,putsto the marketing sector íGardner, 1975, p. 4061. 

,ge of equation {5.131 eva!uated for each year from 1972 
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Farff\ Orice I 
(Prl 

, 

.6 

671,167 

F\qure 13. Vertical $h¡h in trnt SUppl'l curve of paddy rice. 

To estimate the horizontal shift in the demand ( 
was evaluated at the average retail price in 1972-19 
ing percentage change in N evaluated as 110011 ,26: 
percent. 

The following values of the parameters were use 

1) -0.449 

EpR 0.235 

'0 0.4 

To estimate the value share of paddy rice {SPR j 

Pf PR 
SpR =-

P, MR 

The assumed milling ratio gives: 

1 ton (PR) = 0.65 tons (MR) 
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or PR = 0.65 
MR 

The average ratio 01 (P,/P,) lor the two periods , 
this r"sults in a value for SpR 010.24 from (8.10). 

I t is ¡ikely that the substitution possibilities ben 
in the production of milled rice are limitad, impl) 
(1975, p. 406) suggests a method whereby an appn 

Using equations (8.10) and ¡S.11) and superscri¡ 
1967 and 1972·1974, respectively, 

" - [0.65 (P/P,) 1 - 0.65 (P,/P,J"]/0.65 (P,!P,)' 

[lP,/P,)l _ íP,/P,}O]!(P,lPf}o 

This estímate of a agrees with the intuitive reasonin 
would be low. Using those value., Ew and EN Were 
respect¡vely. 

OJoMP,/P,) IdN=O = Ew I%LlW} = 1-004) 196.1 

and 

"foC.IP,/P,) I dW= O = EN (%lINJ = 1-0.33)(71 

giving a total "net" etfect 01 (38·26) Or 12 percen!; 
had behaved in accord with the competitive pricing 
tion. and had been fully adjusted to the change in i 
would haya expected a 12 pereent ¡ncrease in the m 
margin ros. Irom 2.36 to 2.95 (sea Table 40). or by 
gested in conclusion that this result, rather than nac 
Iy competitive marketing sector, merely reflects the 
outlined aboYe. The normal cyclical pattern of rises 
were occurring. The marketing margin wldened som 
petitive forces following the rapid ¡ncrease in paddy 
of the observed ríse being due to the cyclícal ¡nvestl 

8.5 Formation of rice prices 

In an attempt to partially explain the formation 
Bogotá, a modol presented by Timmer (1974) was t 
built on the following identity: 
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(8.16) 

)f rice, respectively 

ilarketíng charges, ifa:: = 1, then there are no pro-

arges 

to equation (8.16), the model can be líttOO usíng 
,Ificantly greater than zero, then there ís evídence 
, the eosts 01 marketíng are lodepeodent of the por 
of ex/e ís mueh less than an expected míllíng ratio 

Ice of proportional charges; Le., costs varying wíth 

ímatad: 

(S. 17/ 

= 25. 

l!ntheses. The estímate 01 A ís significantly great· 
the farm price coefficient is 0.69, close to an ex-

e of proportíonal eharges. Hence we conclude that 
, rather than proportíonal, confirmad by the cons­
.Ie 49. An additíonal run 01 equation (8.17) gave a 
"iable, reflecting the proportíon of the erap eomíng 
Jpport to the hypothesís that ther. were no abnor· 
""""íated wíth the íntroduction of HYV's. In con· 
)port the rather widely held contention that an 
arketing sector exercised its market power to cap· 
e introduction of new rice varieties. 
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CHAPTER 9 

SUMMARY 

The principal highlights of this report are: 

1. 5inee 1950 rice produetion in Latin America ha! 
rate of 3.6 pereent, compared with 2.8 percen! j 

2. lati n America produced 3.6 pereent of world 01 

lombia are the major producers, representing 56 
spactively,of Latin American production in 197 

3. Until the mid·sixties, yields were constant, but r 
pereen! af the increase in productian between 1 

4. Only the Caribbean is a net importing region wil 
for half the region's total. 

5. In 1970 over 75 pereent of Latin American exp< 
gioo. Future expansian in exports willlikely der 
and Africe. 

6. In 1974 at le.st 800,000 hectar.s (or 12 percenl 
dwarf varieties. 

7. In 1974 Latin American output w.s 14.5 pereen 
bean in me absenee of HYV's; excluding Brazil, 
In 1972·1973 Asian production was estimated t, 
to the presenee of HYV's, 

8. In Colombia the introduction of new varieties el 
of an expanded program of rice research in ICA 
boration of CIAT. 
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I rapid and widespread; they now oecupy virtually 

risen from 1.Stans/ha in 1965 to 4.4tons/ha in 

rs federation (FEDEARROZ) has undoubtedly 
in output. 

irrtgated culture gave a comparative advantage to 
19 upland produetion. In 1966 upland production 
1 output; in 1975 it was 9 percent. 

,) as a result of the expanded output. In the period 
. priee was $1,437 perton. In 1970·1974 It was 
:>ereent. The costs of produetion per ton fell by 
'iodo 

,to ather major foodstuffs; in 1965 1 kg of beaos 
I 1974, it purchased 3.47 kg of rice. 

s coneentrated in large irrigatad holdings. In 1970 
) percent of the natianal output carne from irri9at~ 

Colombian die!; in 1972 it was the most important 
ent} and the second most important source of pro-

'01 HYV's was a highly elfieient use 01 publie and 
rogram was estimated to have generated an ¡nter­
ent. 

I rice produetion between 1964 and 1974 was esti· 

• than they would have been in the absenee 01 
nsumers were the beneficiaries uf the research 
:1 relatively. the greatest net benefits went to the 
ifty percant of Colombian hOlJseholds received 
Jt captured 62 percent of the net benefits from 

~ received higher prices and had higher incomes in 
tíes. Small upland producers were the most severe­
they .r. a minor group {abou! 6,000 in 19701. 

the marketing sector captured abnormal profits 
'V's. 
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22. The net benefits were highly skewed toward t 
mos! all the additional output was sold on the 

23. Protection given to the manufacturing sector I 
tain an ovetvalued exchange rate which has di 
port,. 

24. The domestic price has nOW fallen to the poin 
ble. 

25. If Colombia becomes a consistent rice exportl 
benefíts from new rice technology wil! accruet 
ers rather than to Colornbian consumers, as h. 
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Belize 1 3 3.0 O 1 1 
Costa Rica 34 53 1.5 O 2 2 
El Salvador 11 22 2.0 O O O 
Guatemala a s 1.0 O 1 1 - Hooduras 11 17 1.5 O o O 

53 Nicaragva 16 23 l.4 , o 2 
Panama 67 a5 l.2 O Q o 

CENTRAL AME:RICA 140 211 1.4 2 4 2 

A1'9$(ltina .7 141 3.0 O o O 
Bolivia ,. 18 1.1 O • S 
8razH 1,967 3,182 1.6 95 O 05 
Chile 23 '"' 1.7 12 O 12 
Colombla 133 291 2.1 O 1 1 
Ecuador 52 113 2.1 .2 O 62 
fr. Guiat\e O O O O 1 1 
GuVat'lQ •• 112 2.' 30 O 30 
PI1f8g\.lav " ,. 1.5 O O O 
p~ 51 207 4.0 O 2S -2. 
Surlnam 18 50 2.7 4 O • Uruguay 12 37 3.0 11 O 11 
V"nezuelu 36 39 1.0 O 28 -29 

SQUTH AMER1CA 2.413 4,249 l.7 214 64 150 

LATIN AMERiCA 2,819 4_ l.7 244 4" _171 
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APPENOIXTA8LE 1 {Co!\t.l Rice AREA. PRODUCTlON. YIELD AND TRADE IN LATIN AMERtCA (1951). 

Country Area Prod. Y!eld Exports ImpOft$ Netexports 

\'OOOhai ('OOOm.t.) (tol'lslhal ('000 m.tJ 

MEXICO 104 111 1.7 O 

Cuba ,. 116 1.5 O 2'>1 291 
Other CanbbeeM 88 123 1.3 O 62 -62 

CAA1SBEAN 162 239 1.4 O 353 -353 

Balite O 1 O 1 1 
Costa Rica 28 3B 1.l O O O 
El Sal\lador 15 31 2.0 O 2 2 
Guatemala 9 11 1.2 O 1 -1 
Honduras " 18 1.6 O O O 

~ Nicaragulil 19 26 1.3 B O 8 
O Panama 66 se 1.3 O • -4 '" 

CENtRAL AMERICA 148 211 ',4 8 8 O 

Argentino 56 174 , .. O O O 
Bolivie 16 ,. 

U O 9 -9 



CO$U RiGe 29 41 1.4 O O O 
El Salvadol 16 27 1.6 O O O 
Guatemala 8 \O 1.2 O O O 
Hond\.lfOO; 10 17 1.7 O O O - Nicaragua 24 31 1.2 5 O 5 fa Panarnif 67 92 1.3 O 3 3 

CENTRAl AMERICA 155 219 1.4 S 4 
......... ~~~~~~~~~ 

ArgElntína 61 194 3.1 2 O , 
Bol103 15 24 1.6 O O O 
BrazH 2,072 3,072 1.4 '" O 112 
Chile 32 93 2.9 O 4 - 4 
G.;:¡l<Jmbia 150 320 2.1 B O B 
Ecuador ". 126 1.4 57 O " Fr, Gulana O O O O 1 - 1 
Guyan" 62 194 3.1 29 O 28 
Paraguay 7 16 2.2 O O O 
Per\J 66 277 4.1 O 15 -15 
Surinam 'O 54 2.7 9 O 9 
Urugu"y 16 53 3.S 13 O 13 
Venezuela 40 49 1.2 O 3 _ 3 

SOUTH AMERICA 2.625 4,472 1.7 289 23 266 
- - - - - - - - - ------~~~-

LATIN AMERICA 3.019 5,138 1.7 296 298 - 2 

._.~"',"""",,""'''''''''''' p,", \.' .. "', 01 4 ~_ KM, l! ,f 10 • RO Xi ii " •. Q;' 3Q AA al W h "¡¡ 
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APPENOIX T ABl f 1 ¡Cont.l RICE AREA, PROOUCTION. VIELO ANO TRAOE IN LATIN AMERitA 119531. 

Country Area Prod, Yieló Exports Imporu Nat*xporu 

¡'OOO ha) t'OOOm.U (tOrlf/haJ ~·OOO m.tJ 

MEXICO 9' 151 1.6 O O O 
~~~~ ~~-

Cuba 85 180 2.1 O 255 -255 
Other Carlbbean 93 133 l.' , 66 64 

CARI8BEAN 118 313 1.7 2 321 -319 

BéliH 1 1 1.0 O 1 1 
Cona Rica 37 4S 1.2 O O O 
El Saiv¡¡dor l. 23 1.S O O O 
Guatllmala 10 11 1.1 O O O 

~ Honduras 11 18 1.6 1 O 1 
~ Nicar8gUéI 34 50 l.' 18 O 18 
C) 

Panama 79 111 1.4 O O O 

CENTAAL AMEAICA 186 262 1.4 19 18 

" 00 



\..Qua nlca ~ .., L' U U u 
El Salvador 12 24 2.0 2 7 5 
Guatemala 8 10 1.2 O 1 -1 
Honduras 10 17 1.7 O 2 - 2 

~ Nicaragua 18 25 1.3 10 O 10 ~ 
~ Panama 83 99 1.1 O O O 

CENTAAL AMEAICA 166 214 1.2 12 12 O 

Argentina 55 172 3.1 35 O 35 
Bolivia 18 29 1.6 O O O 
Brazil 2,512 3,737 1.4 O O O 
Chile 30 93 3.1 1 O 1 
Colombia 175 294 1.6 O 31 -31 
Ecuador 63 154 2.4 20 O _20 
Fr. Gulana O O O O 1 -1 
Guyana 59 147 2.4 37 O 37 
Paraguay 10 18 1.8 O O 
Peru 62 249 4.0 21 O 21 
Surinam 22 77 3.6 6 O 6 
Uruguay 20 68 3.4 28 O 28 
Venezuela 62 102 1.6 O 2 -2 

SOUTH AMEAICA 3,088 5,140 1.6 148 34 114 

LATIN AMEAICA 3.664 6,919 1.6 160 290 -130 

~-,,,""".-,,,,~~~. -, ="'""""'" .'} tU $ 4 L .3 L , h 
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APf*ENOIX fABLE 1 {Cont.) RICE AREA. PROOUCTION. VIELD ANO TRAOE IN l.ATIN AME RICA i19551~ 

Coumry Ama Prod. Y¡~ld Export5 Im¡)úrt5 lII.t.Npom 

('000 na) i'OOQm.t.l [tomiha) ('000 m.t.l 

MEXICO 96 210 2,' O O O 

Cuba 134 31. 2,3 O 108 -,oa 
Other Caribbean 128 150 ',' O 65 -65 

CARIBE 2.' 468 1,7 O 173 _173 

Belize 1 1.0 O 1 1 
Costa Rica 3. 34 O •• O 6 6 
El SalvadO!" 10 20 2,0 1 6 5 
Guatemala 8 9 1.' O 2 2 

~ 
Honduras 11 18 l .• O 2 2 - Nicaragua ,. 22 '.1 O 1 -, 

'" Pan ama 87 98 '.1 O O O 

CENTRAl... AMEAICA 172 202 1.1 ,. 
-17 

"' " 



Belize 1 1 1.0 O 2 2 
Costa Rica 53 66 1.0 O O O 
El Salvador 11 16 1.7 1 4 3 
Gúatemala 10 14 1.4 O O O - Honduras 4 7 U 2 1 - Nwanll)lJa 21 34 1.6 O .... Panam;;¡ ll9 97 1.0 

CENTRAL AMEA1CA 189 22!l 1.2 3 9 6 

Argentina 46 149 3.2 5 1 4 
Bolivia 2. 59 2.1 O 2 2 
Brazil 2,966 4,795 1.6 O O O 
Chil~ 40 109 '.7 O lB 16 
Colombia 2" 450 1.9 O O O 
EcuadOr 75 175 2.3 27 O 77 
Fr, Guiana O O O O O O 
Guyana 89 197 ,., B5 O 6S 
Paraguay 15 32 2.1 O O O 
Pe'" 81 358 4.1 O 26 76 
Surinam 30 81 2.7 23 O 23 
Ur'\J1JIHI\' 14 53 3.7 6 O 6 
Veneruela 42 72 1.7 O 27 _27 

SO UTH AMEA I CA 3,660 6,530 1.7 "6 72 54 

LATlN AMERICA 4,289 7,581 1.7 131 347 _216 
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APPENDIXTABLE 1 (Cont.) fUCe AREA. PRODUCTION, YIELD ANO TRACE IN LATIN AMERICA f19611. 

CourHry Area Prod. V!eld Ellpor1S !mports Net exports 

('OOOhal 1'000 m.t.) {tons!ha) i'OOOm.t.} 

MEXICO 14. 333 2.2 3 O 3 

CuIM .50 213 1.4 O 18S _lBS 
Other CaribWan 132 173 '.3 9 BO -71 

CARI6SEAN 282 385 1.3 9 265 -256 

a~lle 1.0 O 1 1 
Costa R1c¡¡ 54 61 1.1 O O O 
El Salvador 9 17 1.8 2 2 O 
Guatemala 9 13 1.4 O O O 
HOndUHri 4 7 1.7 O 2 -2 

~ Ntcaragrua 2. 39 1.6 O 6 -6 
~ 

'" Panama 100 110 1.1 O 1 - 1 

CENTRAL AMER!CA 201 249 1.2 2 12 -10 

Argentina 53 ,.2 3.' 10 O 9 
Bolivia 30 60 2.0 O 4 4 
A~",;¡ é-l174 "r;:;1"l: " ,e> " '" 



OIlU<!:!:t , , '.0 O O O 

Cuna Aiea 50 62 1.2 O O O 
El Sallfauor 11 2' 2.1 1 4 3 
Guatemala 10 16 l .• O O O 

~ 
Hondl.lr$ , 1 1.4 1 1 O - Nicaragua 23 37 1.5 4 3 1 

CP Pal'lama 100 111 1.1 O 4 4 

CENTRAL AMERICA 200 258 l.' 5 12 
_ 1 

Argentina 52 11. 3.4 38 O 38 
Bolivia 30 52 2.0 O 8 - 8 
Bra2il 3,350 5,443 l .• 4. O 44 
Chile 33 .. 2.5 2S 6 19 
CQlombilll 280 69' '.0 4 3 1 
Ecuador 110 209 1.9 5 O 5 
Fr. Gutana O O O O 1 1 
Guyana 100 203 2.0 80 O 80 
Paragl.lólV 16 37 2.3 O 1 

_ 1 

Peru .7 37' '.2 O 1 _1 
Surinam 27 19 2.9 21 O 21 
Uruguay 18 51 3.3 25 O 25 
Venezuelól 69 103 l.' O 4 _4 

SOUTH AMERICA 4,172 7,418 1.7 2.2 2' 218 

LATIN AMERICA 4.802 8.366 1.7 310 283 21 

• $ Z ~ 
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AP?ENOIX TABLE 1 {Cont.) RICE AREA. PRODUCTION, VIELD ANO TRADE IN LATIN AMERICA 119631. 

Couótry Arel! "'00, Yield Export, ImpOft$ Net .)(pom 

('000 ha) ('000 m.t.l (tOl'\,!ha) ¡'OOOm,t.) 

MEXICO 135 296 2,1 O 2 2 

Cuba .5 140 l.. O '()4 -l04 
Utner Caribbean 60 118 l .• O 83 _83 

CARIBE 145 25' 1,7 O 4 _187 

Belize O O O O 4 4 
Co~ta Rica "" 64 1.1 O O O 
El Salvador 9 20 2,2 2 2 O 
Gu.1temaltl 11 18 1,. O O O 
Hondúrat 4 • 1.5 O O O 

~ Nicaragua 21 2. 1.3 1 '0 9 

'" <:> Pnnama '03 111 1.0 O 4 4 

CENTRAL AM6A ICA :1<)2 24$ 1.2 3 20 -11 

Argentina 54 190 3.5 14 O 14 
Bolivia 32 6S 2,0 O O O 



Belile o 2 2 
Costa Rtca 55 70 1.2 O O O 
El Salvador 15 31 2.0 2 
Guatemala 11 20 1.8 1 1 
Honduras 6 8 1.3 O 2 2 

~ Nicaragua 23 43 1.8 1 9 -8 N 
~ Panama 121 128 1.0 O 5 -5 

CENTRAL AMER ICA 231 300 1.2 4 19 -15 

Argentina 68 268 3.9 6 O 6 
Bolivia 28 63 2.2 O O O 
Bralil 4,182 6,114 lA 12 O 12 
Chile 31 92 2.9 O 13 -13 
Colombia 302 600 1.9 O O O 
EClJador 110 164 1.4 11 O 11 
Fr. Guiana O O O O 1 -1 
Guyana 126 244 1.9 79 O 79 
Paraguay 16 37 2.3 O O O 
Peru 82 351 4.2 O 49 _49 
Surinam 30 88 2.9 14 O 14 
Uruguay 21 47 2.2 26 O 26 
Veneluela 91 166 1.8 O 2 - 2 

SOUTH AMERICA 5,087 8,234 1.6 148 65 83 

LATIN AMERICA 5,600 9,073 1.6 152 352 _200 
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APPENDI X T ABLE 1 ¡Cont", RICE AREA. PRooucnON, YfELO ANO TRAOE IN LATIN AMEfUCA í1965), 

CoUl'ltrV A,.,. Prod. Yielo Exports Importl Netexports 

¡'OOQ ha) l'OOO m.t.l ltons/tmJ ['OOOm.U 

MEXICO 153 287 1.8 O 2. _ 24 

Cuba 38 55 1.4 O 258 _258 
Othet Carltlbean 72 167 2.3 O 65 --·85 

CAR1SBEAN 110 222 2.0 O 343 -343 

Belize O 1 _1 
Costa Aica 56 74 1.3 O 5 -S 
El Salvador 13 32 2.4 5 3 2 
Guutertlulu 10 11 1.7 3 O 3 

~ Hondufa$ 8 9 1.1 2 2 O 
N NkaragtJá 25 .. 1.9 2 9 7 
N Par\amá 133 152 1.1 O O O 

CENTRAL AMERICA 245 332 1.3 12 20 O 

Argefl(il'\& 47 165 3 .. 3& O 35 
A"II,,¡~ " 

., , < n n n 



COSta Rit:a 37 50 1.3 O 6 -6 
El Salvador 16 27 1.6 O • 4 
Guatemala a 10 1.2 O 6 -6 

~ Honduras " 20 l .• O O O 
Nicaragua 25 30 1.2 O 5 5 .., 
Panami!l 8' 96 L1 Q 1 

CENTRAL AMER1CA 184 235 1.2 O 23 -23 

Argentina 57 193 3.3 37 O 37 
601i\'13 17 2/ 1.5 O 6 6 
Brazil 2,525 4,072 1.6 103 O 103 
Chile 2' 64 2 •• O O O 
Colombia 190 342 LB O O 
Ecuador 50 126 2.' " O 12 
Fr. GUlana O O O O 1 - 1 
Guyana 64 134 2.4 '2 O 42 
Paragt¡8y 10 23 2.3 O O O 
Peru 60 246 4.1 O O O 
Sudnam 25 71 2.8 15 1 

" Unlguay 9 57 6.3 36 O 35 
Venez<lela 40 4/ U O O O 

SOUTH AMERICA 3,061 5,402 1.7 24. a 236 

LATIN AMeAICA 3,651 6,399 1.7 24' 22B 17 
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APPENDIX TABLE 1 (Cont.) RICE AREA, PRODUCTIQN, VIELO ANO TRACE IN LATIN AMERICA (1957). 

Country Area Prod. Yield Exports Imports Net exports 

('OOO ha) ('000 m.t.) hans/hal ('000 m.L) 

MEXICQ 117 240 2.0 6 O 6 

Cuba 109 261 2.3 O 191 -191 
Other Caribbean 129 75 0.5 O 78 -178 

CARIBBEAN 238 336 1.4 O 269 -269 

Belize 1 2 2.0 O 1 1 
Costa Rica 37 34 0.9 O 4 4 
El Salvador 16 27 1.6 1 1 O 
Guatemala 9 11 1.2 O 4 4 
Honduras 13 21 1.6 O 1 1 

~ Nicaragua 24 33 1.3 2 1 1 
~ ... Pan.élma 89 86 0.9 O 2 2 

CENTRAL AMEAICA 189 214 1.1 3 14 -11 

Ar!Jentina 60 217 3.6 24 O 24 



El S;llvm:lor 13 20 1,' 1 1 O 
Guatemala 10 12 L2 O 3 3 

~ Honduras 11 18 1.6 O 3 3 
~ Ni¡;aragua 23 33 1.4 1 3 2 
U1 Panama 9!5 114 l.2 O 1 1 

CENTRAL AMEAICA 19B 256 1.2 2 17 15 

A-gentina 52 162 3,1 37 O 37 
801hli.1 13 21 1,. O 11 11 
Brnil 2,683 4,101 1.5 52 O 52 
Chile 41 83 2.0 O 4 4 
Colombl¡¡ 100 380 1,9 O O O 
'Ec,¡;¡¡dO( '" 155 1,9 28 O 2. 
Fr. Guiarla O O O O 1 - 1 
Guysl'la " 152 2.0 lB O 18 
Parag,,>3Y 7 16 2.2 O O O 
Peru 70 249 3.5 O 45 45 
$UrifUilm 31 S5 2.7 15 2 13 
Uruguay 19 49 V 9 O 9 
Vi!'m;tlUela 12 19 1.5 O 40 40 

SOUTH AMERICA 3.281 5,472 1.6 159 103 li6 

LATjN AMERICA 3,941 6,412 1.6 168 397 -229 

\4"" ti iJ@ (R, 
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APPENI)!'l< TAf:lLE 1 (Coo1.l RICE AREA. PROOUCTION, YIELO AND TRADE IN LATIN AMERtCA (1959l. 

CO\,lntry Area Prad, Yinld Exports imporu Nllt expottt: 

('000 ha) j'QOOm.t.l íton${ha) ('000 nuJ 

MEXICO 127 261 2.0 10 O 10 

C.¡ba 168 3,. 1.9 O 203 _203 
Otl'ulr Caribbéan 127 170 L3 Q 77 77 

CARIBBEAN 29S 5<>2 U O 280 ~_280 

BetlZ1l 1 1 LO O 2 2 
Co$ta Rica 68 5. O_O O 8 8 
El Salvador O 19 2,1 1 4 3 
Guatemala 11 

" 
1,3- O , 1 

~ 
Honduras 13 21 1_6 O 1 

~ Nicaragu.a 21 32 U 2 1 

'" Paname 97 119 L2 O 

CENTRAL AMERICA 210 202 L2 3 '6 -1S 

A ......... t,,,'" '" 1M " Q , 
" 



Beliza 2 1 0.5 O 1 1 
Costa Rica 56 82 1.4 O 6 6 
El Salvador 20 47 2.3 7 6 1 
Guatemala 12 18 1.5 O 4 4 

~ 
Honduras 5 5 1.0 O 7 7 

'" Nicaragua 24 56 2.3 2 13 11 
W Panama 131 140 1.0 O O O 

CENTRAL AMERICA 250 349 1,3 9 37 -28 

Argentina 62 217 3.5 46 O 46 
Bolivia 28 47 1.6 O 2 - 2 
Brazil 4,291 5,050 1.1 278 O 278 
Chile 29 89 3.0 O 32 - 32 
Colombia 350 680 1.9 O O O 
Ecuador 100 204 2.0 23 O 23 
Fr. Gulana O O O O 1 -1 
Guyana 125 249 1.9 109 O 109 
Paraguay 17 38 2,2 O O O 
Peru 96 374 3,8 O 58 -58 
Surinam 29 98 3.3 20 O 20 
Uruguay 32 107 3.3 45 O 45 
Venewela 104 210 2.0 50 4 46 

SOUTH AMERICA 5,263 7,363 1.3 571 97 474 

LATIN AMERICA 5,826 8,403 1.4 580 369 211 



_._- ..... 

APPENDIX TABLE 1 (Cont.) RICE AREA, PRODUCTlON, VIELO ANO TRAOE IN LATIN AMERICA (1967). 

Country Area Prado Yield Exports Imports Nat exports 

('000 ha) ('ODOm.t.) (tons/ha) ('000 m.U 
MEXICO 167 430 2.5 O O O 

Cuba 44 94 2.1 O 31 - 31 
Other Caribbean 130 195 1.5 O 101 -101 

CAAIBBEAN 174 289 1.6 O 132 -132 

Belize 2 3 1.5 O 1 - 1 
Costa Rica 60 86 1.4 1 6 -5 
El Salvador 28 72 2.5 14 1 13 
Guatemala 13 20 1.5 O 2 -2 
HOr'lduras 7 8 1.1 O 7 - 7 

~ 
Nicaragua 26 64 2.4 O 10 -10 

N Panama 129 151 .. 1.1 O O O 

CENTRAL AMERICA 265 404 1.5 15 27 -12 

Argentina 71 283 3.9 34 O 34 
Bolivia 38 66 1.7 O O O 



El Salvador 27 74 2.7 23 20 3 
Guatemala 14 24 1.7 2 3 1 

~ Honduras 6 7 1.1 2 7 5 
N Nicaragua 32 67 2.0 2 12 _14 
C11 Panama 129 157 1.2 O O O 

CENTRAL AMERICA 245 387 1.5 30 47 _17 

Argentina 88 345 3.9 41 O 41 
Bolivia 35 6B 1.9 O O O 
Brazil 4,553 5,300 1.1 143 O 143 
Chile 16 37 2.3 O 14 -14 
Colombia 277 786 2;8 O O O 
Ecuador 60 127 2.1 O 4 -4 
Fr. Guiana O O O O O O 
Guyana 127 214 1.6 96 O 96 
Paraguay 16 47 2.9 O O O 
Peru 76 286 3.7 O 29 -29 
Surinam 35 116 3.3 30 O 30 
Uruguay 31 104 3.3 19 O 19 
Venezuela 115 245 2.1 33 5 28 

SOUTH AMERICA 5,429 7,675 1.4 362 52 310 

LATIN AMERICA 6,049 8,750 1.4 438 366 72 



APPFNDIX TA6LE 1 ¡ConU RICE AREA, PRODUCTION, VIELO ANO TRAOE IN lATIN AMERICA t1'969l. 

Ciluf\VV Area PrOO. Yield €xports !¡nports Nat exporto 

('OOO hal \'000 m.U (tOflsiha) rooo m.t.) 

MEXICO 167 351 ',1 O S 
_ 5 

......... ~~~~~~~~~ ----
Cuba 146 1<)S lA O 155 -155 
Ott!lY Carlonesn 145 244 1;6 O lOS _105 

~ ~ ~ ~ ~ ~ ~~~~~~~~~ 

CARIBSEAN 291 449 LS O 260 -'100 
,---

Belize 2 2 LO O O O 
Costa Aiea 35 .2 1.7 5 O S 
El Salvador 22 33 1.5 12 6 14 
Guatemma " 25 U 1 3 , 
Hol"\do..:ras 5 6 1,' O 1 _1 

~ NIcaragua 30 67 1.7 6 O 6 

'" al Partam<l 126 164 1.3 O O O 
~~~~~~~--~~~~~~~~- -

CENTRAL AMEA ICA 243 3S9 L' 24 10 14 

Anlent,na 102 407 39 74 O 74 



.... OHa MiCa ,o 00 LO U U u 
El Salvador 27 41 1.5 3 O 3 
Guatemala 14 26 1.8 2 2 O 
Honduras 5 6 1.2 O O O 

~ Nicaragua 43 68 1.5 20 O 20 N .... Panama 122 155 1.2 O O O 

CENTRAL AMERICA 249 365 1.4 25 4 21 

Argentina 77 288 3.7 91 O 91 
Bolivia 37 62 1.8 O O O 
Brazil 4,125 6,315 1.5 95 O 95 
Chile 26 73 2.8 O 17 -17 
Colombia 233 752 3.2 5 O 5 
Ecuador 85 184 2.1 O 
Fr. Guiana O O O O 1 
Guyana 119 222 1.8 67 O 67 
Paraguay 20 58 2.9 O O O 
Peru 133 601 4.5 O 6 - 6 
Surinam 36 120 3.3 20 O 20 
Uruguay 37 140 3.7 42 O 42 
Venezuela 110 244 2.2 60 5 55 

SOUTH AMERICA 5,038 9,059 1.7 380 30 350 

lATIN AMERICA 5,766 10,347 1.7 405 296 -109 

. $ * 
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APPENDIX TABLE 1 ¡Cont.) RJCE AREA, PROOUCTION, VIELO ANO TRAOE IN LATIN AMERICA (19711. 

Covntr¡ Area Prod. Yi$'ld b:POftl Imports Netexpol'ts 

í'OOO ha) 1'000 m.tJ ltom/hal ('000 m.l.! 

MEXICO 169 3:J8 2.0 O -1 

Cuba 130 330 '~5 O 284 _284 
Ome( Caribbean 183 312 1.7 O 114 _114 

CAAIBBEAN 313 642 2~O O 398 _398 

Belize 2 J 1.5 O , - 2 
Costa Ftiq¡¡ 40 7. 1.8 O 16 -16 
EISal\l1ildor 28 43 1.5 3 4 -1 
Guatemala " 26 1.8 O 2 2 ... Honduras 7 6 O 3 _ 3 

!il Nicaragua 46 72 1.6 B O 9 
Panama 125 165 1.3 O 23 -23 

CENTRAL AMERICA 2., 389 1.4 11 50 _ 39 
~~~~~ ~~~~~~ ~ 

Argentina 93 315 3.3 B2 O 82 
A .... II"I,. ,. n '0 n 



Belize 2 4 2.0 O 2 _2 
Costa Riea 32 ll9 2.7 O 2 _2 
El Salwdor 11 36 3.2 O 1 _1 
GlJawmelil 1. 38 2.3 O 2 2 
Honduras 15 ,. 1.0 O 5 5 .. Nie¿¡ril9u;¡¡ 26 7. 2.8 • O 5 Il!l Panerl'la 105 125 1.1 O 6 -6 

CENTRAL AMEA1CA 207 382 l .• 5 l. -13 

A~ent¡n¡¡ .3 294 3.5 8 O 8 
Bolivia 46 7. 1.6 1 O 1 
Brazil 4,821 7,100 1.4 1 9 8 
Chile 26 56 3.3 O 55 -56 
Colombia 273 1,043 3.8 3 O 3 
Ecuador 61 111 2.8 O O O 
Fr. Guimill O O O 33 1 32 
Guyar¡¡¡ 80 147 1.8 71 O 71 
Par;.gu¡lY 22 39 1.7 O O O 
p,oc" 131 552 4.2 O O O 
Surinam 40 130 3.2 33 O 33 
Uruguay 31 128 4.1 4S O 45 
Veoezuela 65 165 2.5 O 2 _ 2 

SOUTH AMEAfCA 5,679 9.931 1.7 195 .7 128 

LATIN AMERICA 6._ 11,377 1.7 21. 480 -264 

......... """'""'-_... ~., (jO. 44_ h. 
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APPENDiX TABLE 1 ~ComJ RICE AREA. PRODUCTION, YIELD ANO TRACE IN LAnN AMERitA (19731. 

Country A", Prod. Y'eld bpons ImPQf"ts Net exports 

í'OQO ha} ('000 m.tJ ltonslhai 1'000 m.L! 

MEXICO 110 408 2.4 " 3ll -76 

ClJba 150 375 2.5 O 220 -220 
Othnr Caribbean 146 271 1.8 O 140 -140 

CAR!BBEAN 296 646 2.1 O 360 ~"360 

Belize 2 4 2.0 O 2 - 2 
Costa Rica '2 9Q 2.8 O - 1 
El Salvadm 7 26 3.7 O 1 _1 
Guatemala ,. 3e 2.0 O 2 -- 2 
Honduras 16 17 1.0 O " - b - Nicaragua 28 81 3.0 ° O ° '" '" Ponsma '0' ,., 1,5 O 1 

CENTRAL AMERICA 209 "a 2.0 O 
" -1' 



Sotllze: 2 4 2,. O 2 2 
CostaAb .. 143 2,6 O • O 
El Salvador 10 34 3,4 • O • Guawmala 21 67 3,1 O O O - Hondufu 12 23 1.. O 4 • W Nicaragua 27 73 2,7 27 O 27 - Parwma 115 159 1.3 O O O 

CENTRAL AMERICA 242 503 2,1 27 6 21 

Ar~ntlna 94 363 3,8 48 O 48 
Bolivia 42 66 1.5 O O O 
8razil 5,075 6,510 1.2 20 O 20 
Chile '" 62 2,2 O 22 _22 
Colombia 368 1,569 4,2 1 O 1 
ECU¡ldOt 94 259 2,7 O 10 - 10 
Fr. Gulana O O O O 1 - 1 
Guyana 122 226 1.8 71 O 71 
Paraguay 20 40 2,0 O O O 
Po'" 115 466 3,9 O 104 _104 
Surinam 40 130 3,2 36 O 3S 
Uruguay 44 175 3,9 73 O 73 
Ve:OOl'!uela 120 300 2,S JO O 30 

SOUTH AMERICA 6,112 10,156 1.0 278 137 141 

LATIN AMERICA 6,806 11.681 1.7 30S 623 -318 

q $% 'Q e 1 
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APPEND!X T ABlE 1 ¡COOt.l fUCE AREA, PROOUCTION. VIELQ 

Col,lntry Area Pnxt Yield 

l'OOO ha) ¡'OOOm.t.} ítol'ls!hal 

MEXlCO 17. 435 2.5 

Coba '50 375 2.5 
Otnar Caribbean" * 147 323 2.2 

CARIBSEAN 297 599 2.4 

BeliZe· 
Cona Rica 55 143 2.6 
El Salvador 

" 
33 2.8 

Guatemala 22 64 2.S 
Hondvra$ ,2 26 2.2 
NlcaragtJ8 2S BS 3.1 
P .. nama 115 175 L5 

CENTRAL AMERICA 245 530 2.2 

Ar~r.tina 103 403 3.9 
Bolhllu 45 75 , .7 
Bnuil 5,200 6,500 1.3 
Chile 24 77 3.2 
ColomlJÍa 387 1,832 4.2 
ecuador 12. 307 2.4 
Fr. Guiana 
Guyana 122 305 2.5 
Paraguay 20 40 2.0 
Peru "' 456 3.9 
Súrinsm 40 130 3.3 
Uru!PJay 45 11. 3.S 
Vermluela 106 400 3 .• 

SOUTH AMERICA 6,337 10,500 1.7 

LATIN AMERICA 7.064 12,163 1.7 

• Not .. ".ulabte 
n lnc!ude, only DOIDinlOln Republl...,. H!liti, J,amak:a _rl Depelldenc 

NOTE: l'ntdw:don U Ul '000 m.t. paddy; the tude data aH in '00 
Ze10 indicaloey no ... !uea reeordl!d or 1_ tha.n 1.000 ud., 

$ourees; L USDA: Wqrld .,pkultmil .!u.atio","_ WAS. "1, ERS • .Im 
2. tTSDA: 'l'hl:! a¡ricultunJ !dtuatiOD, W A$, 1, ti! the WNi 
3. VSDA: Review of wodd rlef¡ -.;narkilh and maiM tupp) 
... F'AO; ProdueUun Y_boo4 
$. FAQ: Trade Ye:arbook .. 
1), FAO: Wotl4 de., economy iAlfIjUH.I: 1'00·1963 Ro 
7. AU data f(jz 1976 h'om USDA, Rice Muketta& Ncw. Vo 

132 



o,\) % % % 
of of of of 

Stato Prado Stato Prado St.te Prod. Sta'" Prad. 

-'" Antioqui. 88 Atlántiw 66 Antioquia 98 Atlántico 100 '" Bolívar 94 Caldas 61 Bolívar 80 Caldas 92 
Boyacá 85 Cauca 75 Bovacá 68 Cauca 98 
Córdoba 91 Cundinamarca 86 CÓrdoba 91 Casar 98 
Meta 79 Huila 100 Nariño 100 CUndinamarca 97 
Narifto 100 Magdalena 91 Santander 63 Hulla 100 
Santander 77 N. d. Santander BO Sucre 93 La Guajira 95 

Tolima 99 Magdalena 95 
Vane 100 Meta 57 

N. de Santander 74 
ToJima 100 
Vane 100 
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Appendl x T able 3. Distfibution af f.rffl$ and rice area Whet'8 rice II the principal crop: upland !NCtO," of CoIQmbla, by farm :5iz& 11959). 

Percef!W,;I(Iof Cumulative percentagc of 

..... 
No. ot Areaj Upland Total Up!and Total - T_ Upland T"", o. - ""m "n~ farrm ,,,"" .... "" fann, furmt 

Fam'lsizc lha) "'"'" ¡ .. , (ha) 8fttaí%1 1%1 1%) folol ¡o/.I ¡%) 1%1 

O 0.5 300 145 0.48 1 
0.5 1 1,331 691 0.52 1 3 2 1 3 2 
1 2 3,887 2,868 0.74 2 1 9 7 3 1 12 9 
2 3 3,553 3,811 1.07 3 2 g , • 3 20 ,. 
3 • 2,792 3,110 1.33 3 2 • 5 9 5 26 21 .. 4 5 2,211 3,515 1.59 2 2 5 4 11 7 31 25 

e.> 5 10 ~t238 11.410 1.83 B 5 l. 12 19 12 45 37 ... 10 :ro 6,227 14,340 2.30 10 6 ,. 12 29 18 59 49 
2Ú 30 3,265 8,545 2.62 • 4 , • :¡¡; " 66 54 
30 40 2,399 6,B03 2.M 5 3 5 5 40 25 71 59 
40 50 1,876 6,117 3.26 4 3 • 4 .. 28 lb 63 
50 100 5,223 21.543 4.12 15 10 11 10 .9 38 37 73 



v ~o '" 'J v ... 
0.5 - 1 152 49 1>.32 2 .. 2 
1 2 400 355 0.12 6 6 1 
2 3 .2. 40:> 0.94 S 13 2 
3 • 256 245 0.96 3 16 a 

~ • 5 16B 284 1,69 2 2 1 18 • 
W 5 10 757 1,443 1.91 2 10 1 • 2 26 5 

'" 10 20 942 3,009 3.19 3 12 2 , 3 40 , 
20 30 69. 2,714 3.91 3 9 1 10 4 49 8 
30 40 589 2,820 4.79 a 1 , 1 13 5 56 o 
40 50 401 2,223 1$.54 3 1 5 1 16 5 81 10 
50 100 1.~82 9,570 7,46 11 4 17 2 27 10 76 12 

100 200 89. 13,761 15.31 16 6 11 2 43 16 89 l. 
200 500 549 21,639 39.42 25 10 7 1 68 26 96 15 
500 1.000 164 13,950 85.06 16 6 2 84 32 98 15 

1.000 + 2,500 57 7,562 112.87 9 3 93 35 99 15 
2,500 26 6,039 232.21 7 3 100 38 100 15 

Totah 7._ 86,078 10.92 100 3. 100 1. 
" Sta;te\I 01 Aílántko. Ca1WIs. Ca1.lt!a, cu.Udíniunarca, Huila, Mqdalena, Norte de Santander, Tolima and Valle . 

.. r...e. Tban j)Js,0,b 

"","_._, •. .".., •. ,,",""~~~----... 3 $ 
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Appendix Tabi(f 5. DtstributiÓ1'l of .... nts a\'ld rice ..... whe,. m. is the priACipal t:rop: Colombia, by &nn;iu (1959). 

CuR'llllattwe _01 _01 
A". 
01 

No. uf rice A, .. Total Total no. Total Total Percentage af fartn$ 
Farm s¡~ (tml f.rms {ha~ filltm (ha! ama (oro) of farrm tOlol area ~O/ol no, of farms (o lo) with irrigat!on (°/01 

0- O.S 320 158 0.49 1 1 6 
o.s 1 '.483 740 0.50 3 • 10 

1 - 2 4.377 3,243 0.14 1 • 1 12 11 
2 3 3,981 4,312 1.06 2 7 3 " 11 

~ 3- • 3 .... 3,955 1.30 2 6 5 25 a .., 4 _ 5 2,379 3.799 1.50 2 4 7 29 1 
al 5- 10 6,_ 12.853 1.84 6 13 13 42 11 

10 - 20 7,169 17.349 2.42 8 l. 21 58 13 
20- 30 3,959 11,259 2.84 5 7 26 63 18 
30- 40 2,!ISa 9,623 3.22 4 6 30 69 20 
40 50 2.277 .,34<) .... 4 4 34 13 l. 



, "''''/ . '''''''''''''''''''' ." ... rToa. 
.... 1 (no.} 0..1 farm (ha) (kg/ ha) (m,U F8I"m '°/0') Aro (°/01 Ptod. COlo. (Ola) (o/al 

~ O 2 4,920 3,410 0.69 1,635 5,575 • 1 1 S 1 

!::l 2 5 11,585 13,331 1, 15 1,767 23,556 17 6 5 25 6 
& - 10 1,500 12,135- 1.62 1,517 18,409 12 5 • 37 10 

10 20 7,920 14,371 1.81 

,_ 
24.330 12 • • .9 15 

20 60 1:2,643 34,706 2.74 1.595 55'- 19 1. 13 68 2. 
60 200 14,622 75,639 5.17 1,781 134,713 23 31 30 ., 68 

200 - 500 3,8l9 41.455 10.as 1.899 78.123 6 17 17 97 7. 
500 2,_ 1,926 48,239 25.ll5 2.367 114,182 3 20 2. 100 100 

Totals 64,935 243,286 3.75 1,870 ....... 100 100 , .. 
Souree: Adllpi$d JWm AtkWCon (l97o.p.i5) 

'q !AA," ""," .... f •• ". "'" • '" 
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Appendlx Table 7. Distribution of farmswhere rice is the principal crop: upland and irrlgated regions of Colombia. 
by f.rm $iza {19701. 

No. of farms % of farms 
with % of total Cumutative °10 

Farm size Upland Irrigated Total irrigatíon farms of total 
(hal sector* sector*· no. (%1 (%1 farms {o/o) 

O 1 1.199 89 1,288 7 5 5 
1 2 1,872 274 2.146 13 8 13 
2 3 1.489 235 1.724 14 6 19 
3 4 1,004 146 1.150 13 4 23 
4 5 802 161 963 17 4 27 
5 10 2.341 487 2.828 17 11 38 - 10 20 2,406 749 3.155 24 12 50 

!I! 20 30 1,410 506 1,916 26 7 57 
30 40 1,054 449 1,503 30 6 63 
40 50 909 397 1,306 30 5 68 
50 100 2,609 1,133 3.742 30 14 82 

100 200 1,367 1.408 2,775 51 11 93 



0- 2 6,180 4,920 3,434 12 8 13 
2 - 5 9,180 4,920 3,424 12 17 14 
5 - 10 6,995 7,500 2,828 13 12 11 

~ 10 - 20 7,169 7,920 3,155 13 12 12 
'" 20 - 50 9,224 12,643 4,725 17 19 18 '" 50 - 200 10,639 14,622 6,517 20 23 24 

200 - 500 2,464 3,819 1,706 5 6 6 
500 - 2,500 1,010 1 ,926 626 2 3 2 

2,500 + 194 113 •• •• 

Totals 53,283 64,935 26,941 100 100 100 

• For 1959 and 1970, the data relate to farms where rice is the principal crop; for 1966 to a11 
tarms producing rice. 

** Less tban 0.50 lo 

L k 
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Appendíx Table 9. Dlstribution of Colombi~m rice farms aOO area (1966) and estimated v.lullts for 1970. 

No. of farms Area of rice (ha) Percentage of 

Farms ¡oh; Area {%l 
Farm size 

(ha) 1966 1970 1966 1970 1966 1970 1966 1970 

0- 2 4,920 6,242 3,410 3,401 8 13 2 

2- 5 11 ,585 6,975 13,331 10,048 17 14 6 4 

5- 10 7,500 5,140 12,135 10,729 12 11 5 5 -.. 10 - 20 7,920 5,736 14,371 14,678 12 12 6 6 Q 

20 - 50 12,643 8,588 34,706 24,656 19 18 14 11 

50 - 200 14,622 11,848 75,639 64.214 23 24 31 27 



5 - 10 6,238 2,341 l. 12 151 481 10 7 

~ 10 - 20 .. 5,22} 2.406 l. 12 942 749 12 11 
~ 

20 - 30 3,'265 1,410 1 69' 50S 9 7 

30- 40 2,399 1,054 , 6 589 449 7 1 

40 - 50 1,876 909 4 , 401 391 5 6 

50 - 100 5,273 2,009 11 13 1,282 1,133- 17 16 

100 - 200 3,235 1,367 1 1 899 t ,408 11 20 

200 - 500 1,915 1,120 • 6 549 586 7 B 

500 - 1,000 52. 209 164 193 2 3 

1,000 - 2,500 251 72 67 152 2 

2,500 + 168 37 26 76 

TQtals 45,3'39 19,900 toO 100 1.884 7,041 100 100 

.. I.~~.<: than 0.&"/0 

-~-~-' .~.-..,.".,-~,~, ~~-~--"" 
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Appendix Table 11. Vields of riee in itrigation districts of INCORA* by variety 11970-1974). 

Annual 
Varietv 1970" 1971 1972 1973 1974 •• 

(rn. t.Jhal 

Starbonnet 5,9 5.4 5,7 
Bluebonnet-50 4.6 3,5 5,0 4.4 
B!uebelle 5.0 4,8 4,9 

Group av 4.8 4.8 5,2 5,0 

~ 

t:; Surinarn 6,2 6,2 
Tapuripa 7,0 6.5 5.4 6,3 
Monteria 5,7 6,2 6.0 
Tencali 5,2 5.2 



'''1:1'''''' 

1968 196,977 1,_ 328,bhl3 696,732 368,174 4,221 87.224 126,925 39,701 -.. 1969 201,656 1,631 330,111 142.9B8 412.857 4,092 100,894 115,890 14,996 '" 
1970 206,037 1,637 337,287 792,272 454,990 4,945 92,010 112,100 20,090 

1971 209,822 1,590 333,617 844,847 511,230 5,061 101,014 144,300 43,366 

1972 213,905 1,555 332,622 900,9l1 568,289 5,174 109,836 170,620 60,784 

1913 217,392 1.556 338,262 960,695 6n,433 5,318 117,043 192,020 74,977 

1974 220,581 1,510 346,312 1,024.44/ 67a.134 5.200 130,410 272,950 142,540 

.. From Figure 't 
'** Ffflm 'rabie 11 

~.""""""",,,,,,,,,,,,,... ti ¡; Si ), 



~.", 

Appendix Ta~e 13. EJtlmausottM additiDn.1 ¡rri ...... ., .. town due to tbt P"lMn", uf HYV'1: Colombia 11968-19741; ..... mption (B). 

Upland sector lrrtgated sector 

Ares Ih/t! 

Atea in 
abserlce Natioo$1 Prod. 

Requil"8d Actual Additiona! 01 HYV's Yield* Prod. demat'ld _ed Yi.ld* 
y .. , lB) (ha) (kg/ha) {m,U ~m"tJ (m,t.) tk.g/hal (AN,tt ¡Al,,,,) (AA.t l 

~ 
1968 130,925 1.1,68 219,383 696,732 478,349 4,221 113.326 126,925 13,599 

t 1969 130,925 1,637 214,324 742.968 528,644 4,092 129,190 115,890 O 

1970 130,925 f,637 214,324 791,272 571,948 4,945 116,876 112,100 O 

~<U\ o,>"" .. ~ 



Algeria 0.4 FAO 119711 
Angola 1.0 FAO 119711 

Argentina 0.4 -0.3 USOA 119711 - Argentina ~ 0.1 FAO 11971 I 
Argentina -0.435 0.536 de JanvfV 9t al. (1972) 

Asia and Far East 0.3 FAO 119711 
Australia 0.0 FAO 119711 
Australia and 

New Zealand 0.3 -0.3 USOA 119711 

Austria 0.3 FAO 119711 
Bangladesh 0.13 ISAI! ·0.1805 Cummings 0974} 

0.19 (LRI' 

Belgium 

Lvxemburg 0.2 FAO 119711 

~.--~~.~~_ . ......,...."., ""lO ,¡ <4 & ,A .JI 111 
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Appendix Tablc 14 (cont.) 

eouotry Price elasticitv 

0' Income 
region Supply Demand ehlsticity Source 

SOlivE" 0.5 FAO 119711 

Brazi¡ 0.2 FAO 119711 

Brazil Bural Urbaf'i 

NOrtheast 0.53 0.53 Getulio Vargas 

E." 0.30 0.19 Foundatlon (1968) 

$outh 0.21 0.14 -8; Total 0.33 0.21 

BrazO 0.31 {SRI Pastore i1971al 

1.17 (LR) 

R .. ",,;I O :l1 (SRI -O 10 P;:Jri.;\on {1QF;qj 



Buruooi 0.8 FAO (19711 

Cam~roon '.2 FAO (19711 - Canada -0.3 USDA (19711 .. .... 
Canada FAD (197') 0.2 

Caribbean 0.29 FAO ('9711 

Central Afr'lca 0.75 FAD (19711 

Central Africa Rep. ,.3 FAO (19711 

Central Amerlca 0.27 FAD (19711 

Central Amer1ca 

and Mexico 0.4 -0.5 USDA 119711 

CaVlan DA FAO (19711 

Chad 1.1 FAO (19711 

Chile 0.4 (HI Universidad Católica ! 1969) 

China (P.R.I 0.4 FAO (19711 

• __ ,...." '.M _"' . ., .. _ ..... 



Appendi>: Table 14 (cont.) 

Country 
Price elasticity 

or 
region Supply Demand 

Colombia 

Colombia ·0.754 

Colombia 0,235 -1.372 

Colombia 
~ 

Colombia (Calil 
~ 

r.I"IL .......... h;R íC':AIH -O4?~ IVl16 

Income 
elE!sticlty 

0.5 

0.982 

0.6 

0,48 ILI' 

0.27 

0.04 IHI' 
(\41 f\1l \ 

Source 

FAQ 119711 

Cruz de Schlesinger and 

Ruiz !1967l 

Gutiérrez and Hertford 

119741 

ECLA 119691 

Malta (1969) 

P p¡...., .... ,."'-A"rl .. ~~~~ 

._" 



Dahomey 1.2 FAO (1971) 

Denmark 0.3 FAO 119711 

Dominican Republic 0.6 FAO (1971) - El Salvador 0.5 Battelle Mem. Inst. (19691 .. 
'" El Salvador 0.6 FAO (1971) 

Ecuador 0.5 FAO (1971) 

Ethiopia 0.6 FAO 119711 

Eastern S. Am. 0.4 -0.3 USDA (1971) 

East Africa 0.2 -0.3 USDA (1971) 

East Africa 0.17 FAO 119711 

East Asia and 

Pacific 0.3 -0.3 USDA (1971) 

Eastern Europe 0.3 -{).3 USDA (1971) 

Eastern Europe 0.18 FAO (1971) 

EEC 0.3 -{).3 USDA 119711 

EEC 0.11 FAO 119711 

m >.H 
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Appendix Tab1e 14 {con t.) 

Country 
or 

mgion 

Fínland 

France 
France 

Gabol'l 

Gambla 

Germany (O.R.) 

Germaoy (WeStl 

Ghana 

Gre_ 

Guatemala 
I"! .. ! __ _ 

Price elasriclty 

Supply Demand 

-0.1 

lnoome 
elasncity 

0.0 

0.2 

1.2 
0.2 
0.1 

0.3 

0.8 

0.3 

0.6 
AA 

Saúrce 

Centre de Recherches (19671 

FAO (1971) 

FAO 119711 

FAO 11971) 

FAO (1971) 

FAO (1971) 

FAO (1971) 

FAO (1971) 

FAO (1971) 
eA""" 1 .......... ' 

." 



Israel 0.1 FAO 119711 

Italy -0.2 FAO 119651 

ltalv 0.0 FAO 119711 
~ 

IVQfY Coa5-t 0.5 FAO 09711 

'" ... 
Jamaica 004 FAO 119711 

Japan 0.4 ··"0.3 USOA 119711 

Japan 0.2 -<l.2 Akino and Havami (1975) 

Japan 0.1 FAO 119711 

Japan 0.0071SRI Arromdee f 1968) 

0.03 (LR) -<l.3 0.16 

Jordan 0.6 FAO 119711 

Kenya 0.7 FAO (19711 

Kttmer Rep. 0.4 FAO 119711 

Korea (Northi 0.4 FAO 119711 

Korea tRap.) 0.3 FAO (19711 

Latin America 0.25 FAO 119711 

JI! j) J!1;;;; $ \Aa" && ,j g; tUl 
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Appendix Table 14 \contJ 

Country Pr,ce el.ticity 
or 

reglon 1"""",. 
Supplv Demand elasticity Source 

La .. OA FAO (19711 

Liberia 0.1 FAO 11971> 

Libia 0.8 FAO 119711 

Lebanon 0.3 FAO 119711 

Madagascar 0.4 FAO 119711 

Malavsia 0.19 FAO 119171 
~ Malavsia 0.5 -0.3 Ch_" (19711 
UI 

'" Malawai 1.2 FAO (19711 

Mali 0.5 FAO (1971) 

Malta 0.3 FAO (1971) 



-_ .. --~-_ .. ~ .".- ,._-., 

Nicaragu¡l 0.4 FAO (19711 

Nfger 1.0 FAO (19711 

- Nigeria 0.9 FAO (19711 
CI1 ... North A fri ca 0.3 -0.5 USDA 11971l 

Norwey 0.4 FAD 119711 

OC$anía 0.01 FAO 119711 

Other Western 0.3 --0.3 USOA 119711 

Europe 0.24 FAO 119711 

flakistan -0.529 8asít 09711 
Pakistan 0.3 FAO (1971) 

PakJstan (Punjabl 0.31 Hussain (1964) 

Panama 0.2 FAO 119711 

Paraguay 0.3 FAO 11971) 

Peru 0.5 -0.1 1.40 Mer,; 11( 1 96 71 

Peru 0.3 FAO 119711 

~..".~.,'...."..'''''''' ""''''( O(>'< " 



Appendix Table 14lcont.1 

CountfY Price elastid ty 
or 

reglon Supply 

Peru 

Peru 

Philippines 0.09 

~ Phi!ippines 
U1 ... Philipplncs 

Phlllppines 0.3 ISR) 

0.5 ILR) 

income 
Oemand 61asticltv 

0.3 

0.21 IU; 

0.46 IR; 

0.27 IAV) 

-0.23 

0.5 0.4 

-0.3 

0.2 

Source 

Van de Wetering and 

Cureo (1966} 

UnIversidad Agraria {1969j 

Barker (1966) 

Mean; and 8arker (1966) 

Nasol (1971) 

Mangahas et al. (1966) 

FAO 119711 

--" 



South Afriea 0.1 -0.3 USDA (19711 

South Afriea 0.5 FAO (19711 

South America -'" South Asia 0.3 -0.3 USDA (19711 

'" South Asia 

Southeast Asia 0.3 -0.1 USDA (19711 

Spain 0.1 FAO (19711 

Sudan 1.2 FAO (19711 

Surinam 

Sweden 0.0 FAO (19711 

Switzerland 0.1 FAO (19711 

Taiwan 0.3 FAO (19711 

Tanzania 0.5 FAO (19711 

Thailand 0.5 -0.65 0.2 Arromdee (1968) 

Thailand 0.18 (SRI Behrman (1968) 

0.31 (LRI 

"~.~-.-.~_ . ...,. .. ~ "" po ~;;; k .. 4 # 
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Appendix Table 14 (cont.) 

Country Price elasticity 
or 

I "come region 
Supplv Demand elastieity Source 

Thailand 0.2 FAO 09711 
Togo 0.8 FAO (19711 
Trinidad Tobago 0.1 FAO 119711 
lunisia 0.4 FAO 119711 
Turkey 0.4 FAO (19711 
Uganda 1.0 FAO (19711 - Upper Volta 0.9 FAO (19711 

'" United Arab. Rep, 0.3 FAO (19711 '" Uníted Kingdom -0.4 USDA 119711 
United KingdQm 0.0 FAO 119711 
USA 0.2 -0.2 USDA (19711 



-<).21 (U·NI 0.11 ¡U·HI 

0.3 FAO 119711 

~ 

01 
Vretnam (North) 0.5 FAO 119711 

..... 0.0 FAO 119711 

Vietnam lRep.} 0.4 ~AO 119711 

West Africa 0.1 ·OA USDA 119711 

We~;t A frica 0.67 FAa 119711 

Wust Asia 0,25 0.3 USDA 119711 

West MaJaysia 0,23 ¡SRI -0.35 0.4 Arromde(! (1968) 

1.35 ILRI 

0.2 FAO (1971) 

Wcstern Europe 0.16 FAa 11971l 

World 0.23 FAO 119'111 

Western Am. 0.3 -0,3 FAa 119711 

Yemen !P.D.R') 0.7 FAO 11971l 



~ 

gJ 

Appendix Table 14 (cont.) 

CountTy 
or 

region 

Vemeo (Atab Rep,) 

Yugoslavia 

Zambia 

1 (11 ...... '"* ..... , .... 

Príce elastjcity 

Supply Oemand 
Income 

elasticity 

1.0 

0.2 

1.0 

Source 

FAO (1971) 

FAO (1971) 

FAO 119711 

" 



1966 0.118 0.32 0.750 2.043 

~ 1967 0.11B 0.32 0.750 2.043 
¡¡¡ 

1968 0.116 0.279 0.748 1.778 

1969 0.116 0.279 0.748 1.778 

1970 0.116 0.279 0.748 1.778 

19/1 0.116 0.279 0.748 1.779 

1972 0.115 0.253 0.750 1.612 

1913 0.115 0,253 0.750 1.612 

• &eh 8f>t of I!Uflply ellll!1.icitil;ll v>u ron wit,h thCl'e nt'mand elasticitles ( - 0.3 • ..(;.4:49 and ·0.754) 
lo give sU: weta nf remlU. 

~~-~ ,., "',' ve; W d 44JiIF' ,., '.c. 
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Appendi", Table 16, 01'05$ benefits'" 1;0 consumers and producen of new ri~ varieties in Colom-
bia (71 = -0.300 and € = 0.2351. 

inCOll1e to p' " ...... ""',,, 
rota! -------- -- ----

Consumer gros;; 
Year gdi os Uplaod htlqated Total benefits 

1$011 

1964 4.6 ·1.6 ·1.9 -3.5 1.1 

1965 29.3 ·12.0 -10.2 -22.2 7.1 

1966 0.0 0.0 0.0 0.0 0.0 
~ 

'" o 1967 95.9 -413 ·32.9 ·74.2 21.1 

1968 1.450.9 -339.3 ·534.6 -1,073.9 377.0 

.nD .... 



1965 29.2 ·12.0 ·13.3 25.3 3.9 

~ 
1966 0.0 0.0 0.0 0.0 0.0 

'" ~ 1967 95.9 41.3 45.4 ·86.7 9,2 

1968 1,450.9 ·539.3 ·646.8 ·1.186,1 264.8 

1969 847.6 ·304.9 420.1 ·725.0 122.6 

1970 1.488,9 -479.0 ·734.6 ·1.213.6 715,3 

1971 2.419.9 ·605.7 ·1.319.3 -1,925.0 494,9 

1972 5,617.8 ·1,376.2 2,900,0 4.276.2 1.34L6 

1973 10,257,5 ·2,410A ·5,137,2 ·7,547.6 2,709.9 

1974 30.886.3 ·6.531.8 -15,721.8 ·22.253,6 8.632.7 

• ~-,...,-_.~-~....,.,."...""""" , 4@+W', 1$>% ,«". 4iR 
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Appendi x Table 16 (Cont.). Gross benefits- to conwmérs and pn;K!ucers 001 new rice varieties in 
Colombia 177 = -0,449 and t't = 1.500}. 

~re~!:.,:_¡_n~?~e to E~~lJcer$ Total 
Consume!' gross 

Year gains Upland Ir(¡gated Total benef¡U 

I$m' 

1964 3.0 ·1.1 ·1.4 ·2.5 0.5 

1965 19.5 -8.0 ·7.6 ·15.6 3.9 

1966 0.0 0.0 0.0 0.0 0.0 
~ 

~ 1967 63.0 ·27.1 ·27.1 ·54.2 S.S 

1965 823.6 ·304.0 ·320.1 -624.1 199.5 



1965 11.6 -4.7 .0.1 4.8 6.8 

1966 0.0 0.0 0.0 0.0 0.0 
~ 

'" 1967 37.0 -15.9 .0.2 ~ 16, 1 20.9 '" 
1968 431.9 ·158.6 ·5.8 ·164.4 267.5 

1969 265.2 ·94.6 ·15.6 ·110.2 155.0 

1970 408.3 ·128.8 ·30.1 ·158.9 249.4 

1971 593.0 ·143.9 ·80.8 ·224.7 368.3 

1972 984.6 ·223.4 ·131.3 ·354.7 629.9 

1973 1 ,491.2 ·315.1 -172.4 481.3 1,003.1 

1974 3.164.8 ·567.4 417.9 ·985.3 2.179.5 

,; t# 
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Appendix T ab!e 16 (Conc). Gross benefit, to consumers aod producel'$ of new rice varieties in 
Colombia ir¡ -0.754 and (;'t :-:-:: 1.S00)' 

_____ F()re~n~_~~~.rr:~.!::.a:':()~~~~!S Total 
Consumer gross 

Year galns Upland lrrigated Total bcnetits 

{$m) 

1964 1.8 -0.7 -0_6 ·1.3 0.5 

1965 11.6 4.8 -3.0 -7.8 3.8 

1966 0.0 0.0 0.0 0.0 0.0 
~ 

'" 1967 37.0 ·15.9 -12.7 -28.6 8.4 .. 
1968 431.9 ·158.6 ·118.0 -276.6 155.3 

1969 265.2 -94.6 -102.3 -196.9 68.3 
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