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) 
Impact of Improved Varieties in Bean Productlon 

in Latin Ameriea: A Preliminary Review 

Douglas Pachico 

By 1986 national programs in Latin Ameriea had liberated over 100 new 
bean varieties derived from germplasm distributed by CIAT (Table 1). Some 
of these lines haya already achieved widespread adoption by farmers, othars 
clearly have not been nor ever will be broadly adopted, and many lines are 
stil1 in the stagas of Beed produetion and initial diffusion. To monitor 
the progress of these new bean varieties, CIAT has co11aborated with 
nat10nal programe in the conduct of surveys of bean farmers. These surveys 
can provide useful feedback on the constra1nts to the adoption of new 
varieties. When shortcomings in the varieties are identified, this serves 
to guide future selectlon to overcome these problems. When institutional 
constraints to adoption are found, often it is possible to seek means to 
remedy these problems. When widespread adoption ls observed, it i8 useful 
to document it and analyze the factors leading to success. This papel' 
briefly reviews the findings to date oí sorne studies of adoption of new 
bean varleties in Latin America. 

Costa Rica 

In 1980 Costa Rica released the improved variety Talamanca, originally 
developed by ICA in Colombia. This was followed in 1981 by the release of 
Brunca, a line developed at CIAT. The adoption of these improved bean 
varieties in Costa Rica was first observed in a 1982 IICA survey of 98 
small farmera (Chapman et al, 1983). This was followed by a survey of 195 
farmera by th!! University of Costa Rica in 1983 (Ballestero, 1985), and 
surveys of 279 farmers by CIAT in 1985 (Pachico and Borbón). In 1986 the 
Ministry of Agriculture and the National Production Councíl surveyed over 
300 farmers, but these data are yet to be analyzed. 

The farro surveys indicate that in 1985 in the southern regian 
(accounting for 32% of natianal production in 1984/85) 68% of the area in 
beans was planted to improved varieties, while in the northern reg10n (21% 
of national production) 65% of area was in improved varieties. 

Production functions estimated with th!! survey data trom the northern 
region found a statistically significant effect on yield trom use of new 
varieties, leading to an increase of 265 kg/ha, compared to an average 
yield of 502 kg/ha with local varieties (Pachico, Borbón, Viana and 
Valderrama, 1987). Adoption functions estimated for the northern region 
showed that the high yield of the new varieties was a significant factor in 
farmera 1 decision to adopt. while aecess to official seed al so had a 
significant effect. Use af the shifting cultivation system was negatively 
related to adoption of new varieties, while farro size had no significant 
effeet (Pachico et al, 1987). 

Small farmers (¿ 10 ha) were found to be the most likely to couple the 
improved varieties with more intensive management (~ weed control, use of 
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agrochernicals) in the south. This combination of new varieties and 
intensified management favors smal1 farmer resource endowment of ample 
labor and searee land because, compared to the shifting cultivation system, 
it absorbs significantly more labor per hectare as well as resulting in 
more than doubling net returns per hectare (Pachico and Borbón). 

The spread of the new bean varieties has be en associated with profound 
changes in production and imports. Production was stagnant until the new 
varieties were widespread, oscillating between 11,000 and 16,000 tons/yr. 
from 1975 to 1983. From 1984 onwards, Costa Rica has enjoyad three 
successive record years in bean output, as output doubled (Agro técnico , 
1986). Moreover, while Costa Rica had imported 48% of total bean 
consumption from 1970-1983, sinee 1985 Costa Rica has ceased to import 
beans (Stewart, 1986; Consejo Nacional de Producción). 

Based on the farro survey data, it is estimated that 21,700 ha were 
planted to improved bean varieties in 1985, and this is calculated to have 
resulted in 5,300 tons of production above that which would have been 
produced with traditional varieties. The value of this increased 
production due to the improved varieties is estimated at $2,670,000 in 
1985. 

Guatemala 

In 1979 the improved varieties ICTA Quetzal, Tamazulapa and Jutiapa 
",ere released for southeastern Guatemala. The adoption of these improved 
bean varieties in Guatemala was firat assessed in a 1984 survey of 102 
farmers who had obtained seed of the ne", varieties through extension 
trials. This ",as followed in 1985 by a survey of a random sample of 235 
farmers. These studies were conducted in the departments of Jutiapa, 
Jalapa. and Santa Rosa, which together produce 32% of national bean 
production (Dirección General de Estadística). In 1986 54 farmers were 
interviewed in Jutiapa. 

According to the 1985 survey, 23.8% of farmers had adoptad improved 
bean varieties that were cultivated on 24.1% of area sown to beans (Pachico 
et al, 1987), while the 1986 survey (which may not be fully representative) 
found 30% of farmers using improved varietíes (Ruiz, Orozco, Viana and 
Aldana, 1987). These estimates are conservative compared to previous 
estimates of adoption ranging up to 50% (Stewart 1986). 

Production functions estimated with the 1985 survey data found a 
statistically significant effect on yield from the use of new varieties, 
leading to an increase of 334 kg/ha compared to an average yield of 770 
kg/ha with the local varieties. Adoption functions were al so estimated and 
showed that aecess to offieial seed was an important determinant of 
adoption, but that the longer maturity of the new varleti,,·s compared to 
farroers' traditional varieties had a negative and statistleal1y significant 
effect on adoption (Pachico et al, 1987). Thus, the preferred strategy of 
farmers adopting the improved varieties ls to grow them for their high 
yield potential on part of their bean area, while keeping some land in 
traditional early varieties which give farmers some protection against the 
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rlsk of late season drought stress (Viana, 1986). In 1986 ICTA released an 
earlier maturing new variety, Ostua, which may respond to farmers' needs 
for earliness. 

Based on these studies :Lt i6 estimated that 12,300 ha were planted to 
improved bean varieties in Guatemala in 1986. This could be an 
underestimate because they may to some extent be grown in departments not 
included in the study. Moreover, the adoption of the varieties released 
for the Guatemalan highlands has yet to be assessed. The estimated 
production increase due to the new varieties over what could have been 
produced with traditional varieties is 4,100 tons, worth $2,061,000 in 
1986. 

Argentina 

From 1980 four iroproved varieties oi black beana obtained froro CIAT 
international trials began to diffuse in Argentina: DOR 41 (same as ICTA 
Quetzal in Guatemala), BAT 304 (aame as Brunca in Costa Rica), BAT 448 and 
BAT 76 (Gargiulo, 1986, p. 56). The diffusion of improved bean varieties 
has been measured by a survey of 183 bean farmers in northwestern 
Argentina, comprising a 15% sample of producers (Gargiulo, 1986, p. 58). 
Based on the survey data an estimated 85.5% of black bean are a was sown to 
improved varieties in 1985 (Gargiu10, 1986, p. 98). The improved varieties 
obtained an average yie1d 292 kg/ha more than that of the traditional 
variety which yielded 1091 kg/ha. Tbis difference was statistical1y 
significant at the .01 level (Gargiulo, 1986, pp. 67-8). The improved 
variaties are produced with the aame technology as the traditional 
varieties. 

With a substantial increase in black bean sowing in 1986 (Michigan 
Bean Digest, 1986), it is estimated that some 90,000 ha were planted with 
improved bean varieties in 1986. This resulted in an increase of 
production of 26,300 tons over what could have been produced with 
traditional varieties, worth $13,150,000. Counting benefits accrued only 
through 1985, the internal rate of return on bean investment in Argentina 
has been estimated at 40% (Gargiulo, 1986, p. 104). 

Cuba 

In 1979 the improved variety Pijao was released. It was originally 
devaloped by ICA in Colombia and obtainad through CIAT international 
trials. Official sources rather than survey data have been the main 
measure of the impact of new bean varieties in Cuba. It has been reported 
that 10,000 ha are 60wn to new varieties in the state farro sector with sn 
average yield increase over traditional varieties of 700 kg/ha (Sanchez snd 
Scobie, 1986, p. 110). Data obtained directly from the Ministry of 
Agriculture put the ares in improved varieties in the state farro sector at 
11,200 in the period 1982-84. Moreover, an additional 5700 ha were 
reported in improved varieties in the private sector in the period 1982-84 
(Galvez). 
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!be new bean varieties in Cuba have been accompanied with improved 
management practices including fertilization, irrigation, and pest control, 
and yield an average 1,573 kg/ha (Galvez). This is more than double the 
national average bean yield of 729 kg/ha before the release of the new 
varieties (FAO 1979). !bis yield increase can be due to apure varietal 
effect, the effect of improved management, and the greater responsiveness 
of the new varieties to intensified management. Attributing half of the 
observed yield increase to varietal related attributes leada to a yield 
improvement due to the new varieties of 420 kg/ha, roughly comparable to 
that observed elsewhere with new bean varieties. At world market prices 
this leada to an increase of $3,550,000 in value of increased production. 

Previously the annual value of increased bean production in Cuba has 
been put at $2,900,000 and the internal rate of return to bean research at 
23% (Sanchez and Scobie, 1986). That estímate attributed a much greater 
yield gain to the new varieties (700 kg/ha vs 420 kg/ha) and utilized 
higher world priees than thoae used in this paper's estimate ($570/ton vs 
$500!ton), but covered only the state farm sector. !be price used here ia 
the 1985 international prica for black beans which reflects "normal" market 
conditions for the 1980's (Bean Market lilews, 1986; Bean Market Summary, 
1986) • 

Nicaragua 

Several improved lines developed at CIA! ha ve been released as 
varieties in Nicaragua: Revolución 79 (BAT 41), Revolución 81 (A 40) and 
Revolución 83 (BAT 1215) being the most widespread. Improved bean 
varieties in Nicaragua are estimated by nationa1 program sources to be 
grown on 14,000 ha, or 17% of bean are a (Broenniman et al, 1986, p. 22). A 
survey of over 300 bean farmers throughout Nicaragua carried out in 1986 by 
the Ministry of Agricultural Development and Land Reform indicates that 
about 30% of farmers are cultivating the new varieties (MIDINRA). Assuming 
a yield increase oí 250 kg/ha with the new varieties (lower than the yield 
increaae observed elsewhere), the new varieties are estimated to have 
increased bean production by 3500 tona annually, for a value of $1,925,000. 

Summary 

Improved bean varieties released by national programs have already had 
a significant impact on bean production in Latin America. Nearly 155,000 
ha were planted in 1986 to varieties obtained through the CIAT germplasm 
network, with a total production of almost 190,000 tons (Table 2). !be 
yield impact of these varietíes led to a production increaee of 46,000 
tona, wortb $23,560,000. !bis sum ls more than three times the total 
direct and indirect costs of the CIAT bean program in 1986. !bese 
estimates do not include production froro new varieties in countries like 
Brazil or Peru, where studies to document adoption are being planned. 

!bis impact, of course, i8 due to the collaborative efforta of CIAT 
and national programs. For illustrative purposes, if half the benefits of 
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the new bean varieties were attributable to CIAT, the net benefits (CIATls 
ahare of gross henefits minus total direct and non-direct CIAT hean program 
costs) would he as shown in Figure l. Since 1984 the CIAT bean program has 
been earning a positive and increasing return aboye costs. 
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Table l. Bean germplasm distributed by CIAT named as varieties 
in Latin America. Nov. 1986. 

Re1 I 

ro fanrers 
In see::I 

nlllt-fpl jcatim 

Total 17 28 39 22 

C2ntml Arer1ca 

0Eta Rica 2 5 1 1 
El. Salvabr O O 1 1 
GJatamla 3 O 1 1 
lhrl.!ras O 1 3 3 

~ 3 O 2 O 
Pamm O 2 O 1 

Car:IIiJoon 

o.m 2 O 7 2 
U:mhúcan R. O O 2 O 

Ihlti O 1 O O 

Brazil 2 8 8 2 
l-ÉX1ro O 1 O O 

!nles 

Bolivia O 3 5 2 
Coladrla O 4 O 1 
E'aBi:Jr O O O 1 
Pero O 2 1 1 
Vere21E.la O O O O 

Srut:len ChE 

~ 5 O 6 4 
Chile O O 2 2 

~ O 3 O O 
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Aq,pllh .. 

Coot:a R1m 

Table 2. Documented irnpact of improved bean varieties frorn 
CIAT germplasrn network, 1986. 

9),aD l{) 

21,'/0) 62 

16,!m 

12,n> 13 

14,aD 17 

154,!m 

11 

ro,aD 

18,!m 

26.o:n 

11,'/0) 

ll,!m 

189,1O:J 

Pro:i.r::t:lm 
:ha : 
d.em 

l:B\l' varlet:Ies 
(tros) 

26,n> 

5.n> 

7,1O:J 

4.1(Il 

3,.5O:J 

46,n> 
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Integrating Social Science Research Into the 
and Testing of New Agricultural Technology: 

CIAT' s Great T"akes Bean Project 

Joachim Voss 

INTRODUCTION 

Development 
The Case of 

This paper illustrates the effectiveness of adding social science 
research to an interdisciplinary team, that combines on-farm research with 
research conducted on-station to lncrease the productivity and stability of 
bean productlon in the Great Lakes region of Central Africa. Emphasis is 
placed on the role of on-farm research in general, and social sclence 
research in particular, in setting research priorities and devising ways of 
testing and transferring technologies. 

THE GREAT LAXES REGlON 

The Creat Lakes Region 18 at the heart of the Central African 
Highlands, on either side of one branch of the Rift Valley System. Running 
from North to South, the valley contains lakes Edward, Kivu, and 
Tanganyika. Composed of high plateaus, volcanoes and high mountain ridges 
on either side of the rift, it descends into Savanna plains toward the 
east. The altitude ranges between 900 and 4.500 meters above sea level and 
rainfall varies between less than 1000 mm in the east and along the valley 
bottom, to more than 1,800 mm along the Nile Zaire erest and in the area of 
the volcanoes. The Central Plateau region of Rwanda and Burundi receives 
between 1000 and 1400 mm of rain (Sirven 1974 p. 25). There are two major 
cropping and rainy seasons, from mid-September to early January and from 
late F.ebruary to early June; however, the intensity aud duration of the 
rainy seasons varies considerably from year to year. The dry seasons are 
longer and more pronounced in the east. 

The region supports the highest population density in Africs, over 350 
people per square kilometer of agricultural land, with a projeeted density 
of over 500 by the end of the decade. Ovar 95% of the population is rural, 
with an average farro aize of 1ess than 1 hectare (Gahamanyi 1985 p. 4). In 
the most densely populated areas such as the Central Plateau and the shares 
of Lake Kivn, over 50% of the farms are smaller than .5 ha. The Eastern 
part of the region is lower and hotter with more intense dry seasons and 
general1y larger farms averaging about 3.5 ha. The Central Platean i8 
characterized by thousands of rolling hills separated by marshes whieh 
provide a dry season erop. It i9 extremely variable in soil composltion 
and fertility (Sirven 1974 p. 41). In terms of land area cultivated, 
bananas are the dominant crop, followed by beans, sweet potatoes, cassava 
and sorghum. The highlands of the Nile-Zaire Crest have 60ils with high 
organic content, but are highly acidic and high in aluminum. Bananas and 
beans predominate in the more fertile valleys, cassava and sweet potatoes 
on the heavily eroded slopes, and maize, peas, beans, sorghum, wheat and 
potatoes in the higher areas. Rainfall is more intense than in most other 
regions, with lodging and hall damage being serious problems at certain 
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times of the year. The western alopes down to T.akes Kivu and Tanganyika 
have similar rainfall to the Central Plateau. The major crops are maize, 
beans, cassava and bananas (Jones and Egli 1984 pp. 26-32). 

In the region as a whole all the major types of beans: bush, 
semi-climbing and climbing are grown; however, climbing bean production is 
concentrated in a few high rainfall areas and is little known in most of 
the rest of the region. Beans are typically grown as varietal mixtures and 
intereropped with a wide range of other crops, espeeially bananas, maize, 
sweet potatoes, peas, eassava, cocoyams and, at higher altitudes, potatoes. 
Because of heavy population pressure and a scarcity of fertile land, fallow 
periods have declined and bean produetion has expanded into marginal land, 
eausing average yields to drop from .9 tons/ha to .7 tons/ha while total 
output has barely kept up with a population increase of 3.5% (CIAT 1984, p. 
274). Beans are the single most important aouree of protein in the region, 
contributing some 45% of protein needs. They al so provide a significant 
proportion of caloric requirements, approximately 25% (CIAT 1984, p. 279). 

Given that sparsely occupied land available for new settlement has now 
virtually been exhausted. further increases in food production will have to 
be achieved through intensified production on exisUng farro land. Such 
intensification provides a major challenge, aince the reduction of fallow 
presumably accelerates the decline in 80il fertility if farming 8ystems are 
not adjusted to fit this new reality. 

THE PROJECT 

The Centro Internacional de Agricultura Tropical (CIAT), with funding 
from the SWis8 Development Corporation (SDC) , has placed a team oí five 
scientists in the Great Lakes region. These include a breeder/coordinator, 
a plant pathologist, an anthropologist, an agronomist and a nutritionist. 
The major objective of the project is to develop technologies which can 
increase the productivity of coromon beans (phaseolus vulgaris) in the 
region. The principal strategy for achieving this is to work together with 
national programs and projects on methodology, research and extension 
strategy development (CIAT, 1985 p. 274). 

The Role of Social Science Surveys in Helping to Set Research Priorities 

In association with the project nutritionist, and in collaboration 
with the nat:ional programs, a combined bean production and consumption 
survey has been conducted in most of t:he major production zoneS of the 
region. 

The fundamental objective of the surveys is the description and 
diagnosis of farmera' production and consumpt:ion systems. This includes 
their knowledge. practices, production constralnts, capabilities, 
consumption preferences and practicas. !bis diagnosis i8 of significance 
for the other research carried out by the team in several important ways. 

First, it aims to aid the selection process by identifying which 
varietal criterla or features farmers consider to be beneficial and those 
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which they evaluate negatively. Such information greatly increases the 
likelihood of producing varieties that will be acceptable to farmers and 
can considerably increase the efficiency of the selection process 
by the early elimination oí varieties with undesirable characteristics. 

Second, it attempts to ascertain what farmers consider to be their 
main production constraints, and thus has direct relevance to the design 
and conduct of agronomic research, aimed at overcoming these problems. 
Solutions which address the perceived needs of farmers are likely to have a 
fas ter rate of diffusion and a greater impacto 

Third, by analyzing how farmers obtain and experiment with new 
varieties, the diagnosis has direct impact on the design of the on-farm 
varietal trials and on future avenues of diffusion of those varieties that 
perform wel1. 

Let me give a f ew concrete examples 
research for eaeh of these three fields. 
surveys earried out in Ruhengeri and Butare 
cases the sample size was 120 farmers. 

Varietal Development 

of the utility of the survey 
The examples are drawn from 

Prefectures of Rwanda. In both 

One of the most striking aspects of bean production in the region is 
the widespread use of varietal mixtures. Virtually all of the farmers 
interviewed (96%), say they prefar to grow such mixtures. The usual reason 
stated is that mixtures are more likely to produce an adequate yield under 
uncontrollable climatic conditions. Such yield stability i8 of paramount 
importance to small subsistence farmers. It has also become clear that 
many farmers, especially women, select and maintain different mixtures for 
different agronomic eonditions. Oí the farmers interviewed in Ruhengeri, 
37% plantad two different mixtures, 51% planted three different mixtures 
and only 9% planted a single mixture. The usual criteria for choosing 
different mixture types are so11 quality and association with bananas. 

Among the farmers surveyed, 78% also indicated a strong preference for 
earlier maturing varietíes. Although msny farmers recogníze that later 
maturing varieties can have higher yields, they consider that extra time in 
the field means greater risk. There are several implications of this 
information for the varieta! development program: 

l. Sincs new varieties are likely to be incorporated iuto existing 
mixtures (an aspect currently being investigated), the varietal 
deve10pment program's aim of increasing yields will require the 
successive incorporation of several improved varieties into these 
mixtures in order to have an appreciable effect. This program's work, 
thus, 18 essentially long-term with only incremental gains to be 
expected from the release of each new variety. The cumulative effect 
of several new varieties, especially tf they a1so succeed in buffertng 
the mixture against diaease can, however, be considerable. For a more 
immediate impacto other possibilities must be investigated . 

15 
. ~.~/i?JT ,-_L[SlJ .. 

BIBLIOTECA 



2. Since farmers select different mixtures for poor soil, good soil, snd 
banana association, varietal development needs to be targeted for 
these conditiona. Thus, both on-station and on-farm screening and 
evaluation should take place under similar sets of conditions. 

3. Late maturing varieties are likely to be less acceptable to farmers, 
even though they are higher yielding. On-station selection should 
therefore be oriented toward the highest yielding among the earl1er 
maturing varieties. On-farm research needs to establish the limits of 
acceptable vegetativa duration for the most common cropping patterns. 

Production Constraints 

The project has been using both farmer interviews and limiting factor 
trials to determine the major yield constraints. The two approaches are 
complementary in that the interviews reveal what farmers consider to be 
their major problems and the trials measure the extent to which these limit 
yields. 

Farmers consider their major bean production constraints to be 
excessive rainfall (and associated diseases)*, lack of manure and compost, 
drought, insect attack and lack of sufficient land. 

lt should be noted that many farmer practices already serve to control 
these problems. Drought stress, for example, 15 controlled by sowlng under 
bananas and by using early varieties. Growing mixtures and associations 
with other crops helps to control the spread of diseases (Ref. 6), as do es 
the removal of old leaves frem the bottom of the planto 

FroID an agronomic standpoint, the related problems of land shortage 
and insufficient manure and compost present major research challenges. For 
example, 78% of the farmers interviewed lacked manure for more than half of 
their fields. The limiting factors trials also show.soil fertility to be 
the prime constraint. Only 6% of farmere considered their production of 
manure to be sufficient for their needs. Consequently, improved practices 
now under agronomic investigation include the use of green manures, 
nitrogen fixing plants, agro-foresty systems and better erosion control. 
There is also considerable room for improved management and better use of 
the organic matter that i8 available on most farms. 

Given that half of Rwanda's farmers now have only .5 hectares of land 
or less and given a population growth rate of 3.5%, the already serious 
land shortage will soon reach critical proportions. Until the populationl 
land ratio can be stabilized, the apparent solution is to further intensify 
production systems. Improving soil fertility through better management and 
other techniques is only part of the answer. Dther potential means for 
increasing productivity include: 1) greater use of climbing beans because 
they have a higher yield potential than bush beans; 2) use of associations 

* Rain and diaeases are conceptually related to one another in the farmers' 
categorization of agricultural problems. 
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with the highest land equivalent ratios; 3) development of higher yielding 
atable varieties; 4) increased seIection for materiaIs that produce under 
marginal conditions; 5) judicious use of agro-chemicals, such as seed 
treatments and rock phosphate and 6) inclusian of more disease resistant 
varieties into farmers' mixtures. 

Faced with these options, the team decided that cIimbing beans had the 
greatest short to medium term potential for increasing productivity. 
However, the introduetion of this technology raises sorne difficuIt farm 
management problema. Rere the social seientist can playa major role, as 
will be diseussed in the last seetion of this paper. 

Farmers' Experimentation with New Varieties 

The survey in Ruhengeri indicated a very high degree of farmer 
experimentation with new varieties. Only 8% of farmers had never tried new 
varieties. Of those who did, 78% tried them first in pure stands before 
incorporating them into a mixture. Almost a11, (96%), of these farmers 
multiplied their own seed of new varieties that performed well. It al so 
became clear in informal intervfews that many farmers will try new 
varietíes under different agronomíc conditions before deciding into which 
mixtures to incorporate them. In addition, it was strikingly apparent that 
all tasks having to do wlth seed, 1.e. seed selection, sowing and storage, 
were done exclusively by women. 

This information has several important implications for on-farm trials 
and varietal diffusion. First, on-farm varietal trials should be in pure 
stands and, ideally, under the same kinds of conditions as farmers try snd 
seleet for themselves, i.e. on good soil, on poorer soils and in 
association with bananas. Secondly, both the trials snd subsequent 
diffusion should emphasize dialogue with women sinee they will ultimately 
make the choice. Also, sinee acceptable varieties will be multiplied by 
farmers themselves, small quantities can be diffused and still have a 
significant effect one or two seasons latero In order to better understand 
and to optimize the effect of the diffuslon process, more research 15 now 
being done on the channels and rate of diffusion among the farmers 
themselves. 

On-Farm Varietal Trials and the Diffusion of New Varieties 

The desigo of the project's on-farm variety trials closely follows the 
recommendation described. Besides allowing researchers to evaluate the 
varietfes under farmer management, the trials provide an exceIlent forum 
for discussing preferred snd non-preferred varietal characteristics with 
farmers. The information thus obtained was more precise, more reliable and 
more detailed than that gleaned from the surveys. 

After many informal discussions with trial farmers, a simple farmer 
evaluation sheet, which allowed us to measure the acceptability of each 
variety, was created. Table 1, which compares acceptability with yield, 
shows that yield by itself is not always a good indicator of acceptability. 
The highest yielding variety, Ikinimba. s'cored rather low. The evaluation 
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sheet allowed us to pinpoint the reasona for this low score: a sprawling 
plant type, which caused weeding problems, difficulty of threshing, and 
less desirable black seed colour turned out to be the maln negative 
varletal characteristics (Table 2) • Fortunately another variety, 
Kiliumukwe, which consistently had the higheat acceptability rating, also 
significsntly out yielded the farmers' mixture in some regions. 

After five seasona of trials, csrried out between 1984 and 
follow up survey was initiated. The objectives of this survey 
double check our information on varietal acceptability, to find 
conditions under which farmers were growing the vsrieties 
researcher intervention, snd to start measuring the diffusability 
rate of diffusion of each variety. 

1986, a 
were to 
out the 
without 
and the 

Table 3 shows that our confidence in Kiliumukwe' s scceptability was 
justified. Fully 100% of the 45 farmers intervie.wed still gre.w the variety 
and sti11 gave it their highe.st rating. lt aIso had by far the highest 
rate of diffusion; having reached more than twice as many other farmers as 
the next best variety. 

As was to be expected, the msin recipients were family members, 
neighbours and friends, in that order. Although it tella us how much of a 
variety has been diffused to how many people, the follow up survey does not 
examine how far it has gone, i.e. its range. For this, a few cases need to 
be follo"ed in detail to the limits of their range of diffusion, or a 
random sampling of the target are a can be undertaken. 

lkinimba turned out to have a much higher retention and diffusion rate 
than "e had expected from its lo ... initial evaluation. The reason for this 
became apparent by analyzing the conditions under which the farmers were 
growing each variety. In comparison with the other varieties, Ikinimba has 
a much higher sowing rate on inferti1e s011s. It seems that a variety can 
be forgiven sorne other fa11ings if it performs we11 under marginal 
condit10ns. 

The fol1ow up also confirmed one result of our initial diagnostic 
survey: that the great majority of farmers initially test a new variety in 
pure formo Furthermore, many of the farmers experiment "ith it under a 
number of conditions to see where its greatest advantage lies. 

Resu1ts of the on-farm varietal tria1s show a considerable yield 
advantage of the ne" varieties in the eastern part of the country, but no 
sign1ficant effect on the densely populated Plateau Central. The probable 
explanation for this i8 that on the Plateau Central farmer selection over 
the centuries has already improved local mixtures to such an extent that 
station varietal improvement programs have found it diff1cult to offer 
anything better to the farmers. The east, on the other hand, is a region 
of recent immigration with difierent agro-climstic conditions than that 
found in the points of origin of most of the migrants. Thus, the varieties 
the migrsnts brought with them may not be we1l adapted. Systematic 
screening and testing procedures have rapid1y identified new varieties with 
up to a 30% yield advantage (Table 4). 
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In seeking to have an impact on the popu1ous Plateau Central region of 
Rwanda and Burundi, the team analyzed the known constraints and the 
available possibilities. The possibility that seems the most promising for 
a short term impact i5 the expansion of climbing beans. since these have a 
much greater yield potential than bush beans. The problem lies in fitting 
en exist1ng technology into different cropping systems. This requires sOrne 
modifications of the system and SOrne changes in farmer management 
practices. The job of the project anthropologist was to help analyze the 
problems and potentials for the introduction oi this crop. 

Constraints and Potentials of the Production of Climbing Reana on the 
Plateau Central 

A multi-tiered approach was chosen to address this problem. First, a 
smal1 plot of climbing beans was included in the on-farro varietal trials 
and farmers were interviewed with regard ta their reactions. Those few 
farmera already growing climbing beans were interviewed to find out what 
advantages and disadvantages they perceived in their production and 
consumption and whether or not their neighbours were adopting the practice. 
Second, a survey of 120 farmers was carried out in Gisenyi, where the great 
majority of farmers were very successfully growing climbing beans. We 
wanted to establish whether any aspects of their production techniques 
could be transferred to other parts of the region, and to see what 
solutions they had found to the production problems that most limited 
climbing bean production on the Plateau Central. Tbird, the results of 
multi-year on-station trials which compared the yields of climbing beans 
with bush beans were reviewed to see if the findings were really as 
promising as we believed. 

The diagnostic surveys on the Plateau Central showed that only 5% of 
farmers were actually growing climbing beans. Why not more? Were their 
experiences transferrable to their neighbours or did they have some special 
advantage the others did not have? 

Results of On-Station Research 

The Institute de Sciences Agronomiques du Rwanda (ISAR), has spent 
many years comparing the yields of bush and climbing beans and the 
effectiveness of various kinds snd lengths of staking material. The 
results, summarized in Table 5, ahow a yield advantage of up to 100% for 
climbing beans when they are adequately staked. Given such an advantage, 
why were more farmera close to the station not growing them? 

Results of On-Farm Research 

On-Farm Trials 

The on-farro trials carried out by the project agronomist included one 
plot of a climbing bean mixture among the new varieties of bush beans. His 
analysis of the results, depicted in Table 6, shows that on fertile soi1s 
the climbing beans had a considerable yield advantage over the bush beans. 
but not quite to the level expected from the station results. 
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The overall results oí the acceptability interviews, summarized in 
Table 7, are somewhat mixed. In general, the climbing hean mixture variety 
scored considerably lower than the most preferred bush variety. 

1 t was remarked, however, that in many cases the climbers had been 
sown under very unfavourable conditions. Host of those farmers who had 
trials on richer soil found them to be very acceptable. 

Particular attention was given to climbing beana in the follow-up 
surveys. Although only 27% of the farmers were still growing climbing 
beans, 83% of these stated they liked them ver y much and a further 13% 
stated they like them. The acceptabil1ty of the climbers seems to be 
directly related to soil fertility (Table 8). 

Farmer interviews 

The diagnostic interviews with 24 farmers who already produced 
climbing beans supported the above finding. The results of these 
interviews were more encouraging than those from the fOllow-up survey of 
the trials. Almost universally the farmers noted that they were 
approximately doubling their yields by using climbing beans. There was 
also a clear trend for some of the neighbonrs of farmers who hsd succeeded 
with climbing beana to start grawing them. We feel that we are working 
along the grain of an established trend. Our efforts are dedicated ta 
accelerating the process by researching the problema and by trying to find 
and test possible solutions to them. 

Constraints 

Among the main production problems noted by the farmers, first and 
foramost was a general insufficiency of staking material. Many farmers 
ss id they would like ta increase the area in climbers, but were hindered by 
the lack of staking material. Larger farmers with woodlots were at a 
distinct advantage here. Second, the climbing beans required a more 
fertlle soil. Production was general1y limitad to fields near the house 
which received sufficient compost. Third, was a longar vegetativa cycle. 
This has at least two serions implications: a) it incraases risk in the 
face of possible short rains, and b) it can interfere with the traditional 
crop rotational pattern betwaen beane and sorghum. Fourth, staking 
requires considerable work and care. Further research is now being 
planned to measure the extra labour costs involved and the increase in 
productivity that is necessary to provide an adequate raturn an this 
labaur. 

Of course, the combination of high ylelds and labour intensity 
potentially makas the crop of greatest interest to paor families who 
gene rally have a ahortage of land and a surplus of family labaur. lhe 
introduction of ·climbing beans could, thus, have a positive impact on 
equity and on the quality of nutrition for amaller farmers. Pachico (1984, 
p. 74) notes that climbing and semi-climbing besns have an inherent small 
farmer bias because their production is labour intensive and not 
mechanizable. Pottier (personal communlcation) has observed that the 
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smalleet farmere in Rwanda often ee11 high value foods, such as beane, in 
order to meet thelr total calorie requirements by buying a larger amount of 
lower value sweet potatoes or cassava. Producing enough beans to meet the 
households protein requirements on a amaller area by partially switching to 
climbing beans would liberate more land to tuber production thus reducing 
the necessity of selling beans to meet carbohydrate neads. 

For this potential to be realized, however, the problem of added risk 
needs to be resolved, for it is the poorer farmers who are the least able 
to absorb loss. A final eonstraint, observed in the (m-farm trials, was 
the susceptability of the varieties being tested to bean common mosaie 
virus (BCMV) , which badly affeeted some of the plots. Considerable 
emphasis in the on-station research is now being placed on screening and 
breeding for well-adapted, BCMV resistant varieties. 

Potential Solutions 

Given the primary importance of the lack of sufficient staking 
material, considerable empbasis was placed on analyzing how farmera in the 
Gisenyi climbing bean area had solved this problem and the effeetiveness of 
their solutions. !he rationale behind this research was that it seemed 
more likely that the practices of other farmers in the region would be 
manageable by those on the Plateau Central, than completely new solutions 
imported from the outside. 

Table 8 summarizes some of the practices used by the Gisenyi farmers. 
Their solutions were clearly effective. More than 85% of the farmers 
interviewed had 8ufficient staking material and did not find the extra work 
of staking bothersome. 

By far the main souree of stakes was the anti-erosion hedges of 
pennisetum which are plantad in bands about 20 meters apart along the 
contour lines. 

Some farmers on the Plateau Central also grow pennisatum, primarily 
for construction purposes. When interviewed they stated that their main 
problem with pennisetum was its competitiveness with the yield of adjacent 
crops. 

Based on this information, the Gisenyi survey also sought to describe 
the techniques farmers used to manage their hedges so as to reduce the 
problem of yield reducing competition. !hese methods include regular 
cutting, thinning aud pruning of the hedge, aS well as limiting the width 
of the pennisetum band by cutting the roots on the field side of the hedge. 
Cutting takes place once a year, a few weeks before beginning of the major 
bean seaaon. !his provides sufficient stakes, immediately bes id e the 
fieId, thus cutting down enormously on the amount of time required to find 
and transport stakes. The ensuing hoe cultivation incorporates the leaves 
and other debris into the soil, as well as cutting the roots extending into 
the field. At the time of first weeding, the hedge ia thinned if necessary 
and any plants growing out into the field are cut back. 
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lt i6 important that ataking plants be multi-functional in order to 
optimize the land area tbey occupy. The farmera in Gisenyi liked the 
multí-purpose nature of penn1setum. Old stakes are an important fual 
source for cooking; the bedge providas considerable protection from 
erosion; debris from the hedge in crease soil fertility snd the leaves can 
be used for fodder. 

!be Gisenyi research shows tbat sn effective, manageable solution to 
the staking problem exists near to hand. The applicability and 
acceptability of this method and of more novel solut1ons involving the use 
of leguminous sbrubs such as Leucaena, Calliandra and Sesbsnis, are 
currently being teated by tbe CIAT agronomist snd by a number of University 
snd development projects. 

lnterviews on the Plateau Central, with the farmera already growing 
elimbing beans, also indieated a parrial solution to the problems of 
drought stress, so11 fertility and of "fU" within the existing eropping 
systems. !bis solurion i6 to aS60ciate the climbfng beans wUh thinned 
banana stands near the house. Such standa are ubiquitous, since a house ia 
not considered a home without sufficient beer-producing bananas. Indeed, 
suitability for growing bananas 15 one of the most 1mportant crlteria in 
choosing a house site. The banana plots tend to be the most fertile, both 
because they are near the house and because they receive preferential 
composting. Because it provides shade and wind break, the banana 
association apparently reduces evapo-transpiration considerably. What is 
important i5 choosing a near-oprimal density for the banana plants. 

Finally, the informal interviews were also instrumental in the choice 
of one of the two varieties, Gisenyi 2, that are being tested on farmers' 
ffelds. 

Conclusion 

To summarize the potential of climbing beans on the Plateau Central 
the basie questions asked snd their answers are restated below. 

1. Can climb1ng beans significantly increaae bean productivity on the 
plateau? On rich s01l with sufficient humidity, the answer is 
undoubtedly yes. Their impact will, however, be limited by the 
availability of compost, manure and staking material. 

2. Would thi5 yield increase be stable, 1.e. not too risky for the 
smallest farmers? Probably. The association with bananas already 
goes some way toward this, but ways oí further increasing stability 
such as by using early maturing, BCMV resistant varieties, need to be 
explored. 

3. How can the problema 
are being conducted 
projects to test the 
integrated directly 

of staking and soil fertility be solvad? Trials 
by the team agronomist and by several other 

possibilities of leguminous shrubs as hedges, or 
fnto field systems, as sources of staking 
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material, fodder and as green manure to enhance soil fertility. Such 
improved agro-forestry systems promise to alleviate the problema of 
syatem stability, soil fertility and staking material in an integrated 
mannar. Still, much mora work needs to be done on the better 
management, production and utilization of manure and compost. 

In collaboration with the Project Agro-Pastoral (GTZ) and the 
axtension service, the agronomist and anthropologist have recently 
distributed climbing bean seed and have provided training, detailed 
instructions and information brochures to over 110 collaborating farmers. 
!hese trials will be closely followed over the next two seasons in arder to 
more accurately assess the real potential of increasing small farmer 
productivity through the increased use of climbing beans. 

FinaÜy, it cannot be over-emphasized that close interdisciplinary 
collaboration between biological and social scientists is indispensable for 
both the formulation of survey topics and for drawing the proper 
conclusions from the information gathered. !he program I s orientation and 
responses to information from farmers are the result of intense discussion 
amongst the team members and between team members and our colleagues in 
international institutes. 

On-Farm surv~y work and experimentation with farmers on new varieties 
and new production methoda also need to be seen as a constant feedback 
process where both farmers and researchers learn from the experience. 
!hus, systems diagnosis is more appropriately viewed as a continuing 
process, rather than as an initial stage in farming systems research. 
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TabIe l. Farmer EvaIuation of On Farm Variety TriaIa, Plateau Central, 
1986 a (. b. 
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Table 2. Comparison of the Most Appreciated Variety with the Least 
Appreciated Variety, Platean Central, 1986 a & b. 

Ki11nmukwe Ikinimba 

Performance on good 80i1 88.4 96.1 

Performance on poor 6011 82.1 97.2 

Type of plant 92.1 53.8 

Threshing 100.1 42.2 

Colour of grain 96.1 50.0 

Sample siza 41 farmers 
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Table 4. Sommaire des réaultsts des essais d'sdaptabilité variétale en 
milieu rural, ISAR Rubona, ssiaone 85B/86A. 
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Table 5. Yield Compariaon of Bush Besna snd Stsked Climbing Besns. 

Bush Beans Climbing Besns 

1,665 kg/hs 2,857 kg/ha 

1,246 kg/ha 2,675 kg/hs 

Source: NYABYENDA, P. Synthése des Resultats de Recherche Sur le Hsricot 

ISAR 1985 su Rwands durant les 20 dernieres années. 
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TabIe 7. Comparison of Farmers' Eva1uations of Climbing Bean Mixture + 

The Best Bush Bean, 1986a. 

2.8 4.6 

3.0 4.8 
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Table 8. Adopting Farmers' Ratings of Climbing Beans, Plateau Central 

198M. 

Excellent Good Fair Poor Very Poor 

83% 13% 2% 2% 

Sample size 12 farmers 
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TabIe 9. Gisenyi Stake Production Survey 
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The Advantages and Disadvantages of Promoting Expanded 
Dairy Production in Dual Purpose Berds: 

Evidence from Latin America 

Carlos Seré 
Libardo Rivas 

l. lntroduction 

The Iast two decades have seen an unpreeedented increase in the 
demand of animal protein in many developing countries, particularly in 
those aehieving relatively high rates of eeonomic growth sueh as oil 
exporting countries, several Far East countries and large areas of Latin 
Ameriea (SARMA and JEUNG, 1985). Poliey makers in these eountries are 
under pressure to faee two broad options to expand the domes tic supply 
of animal protein: following the pattern of most developed countries of 
expanding poultry, pork snd intensive dsiry production on the basis of 
modero feedgrsin production (ineluding casssva chips) or expanding 
ruminant production of beef and milk based mainly on pastures. Thia 
paper discusses some of the trade-offs involved for the specific case of 
dairy production in the tropical lowlands of Latin America. 

2. Characteristics of dairy products demand in the Latin American 
tropics 

Compared to other developing regions of the world, Latin America 
can be characterized by (Table 1): 

reIativeIy low pepulation density, ample land endowment 
intermediate growth rates of population 
basically urban societies 
per capita inceme levels significantly above other regions 
relatively high growth rates of per-capita incomes in the 
seventies with a drastic setback in the eighties 
a relatively ample supply of protein and calories with a 
particularly high share of animal protein 
ample supply of cattle in relation to population 
milk eonsumption levels are markedly higher than in other 
developing regions. 

These are very broad generalizations appropriate to describe the 
general setting of dairy produetion. Nevertheless they mask substantial 
heterogeneity both between eountries of the region and among ineome 
strata and regions within countries (see RlVAS y SERE, 1985; ClAT, 
1986). 

Latin America is a relatively reeent livestoek producing region. 
Cattle,were introduced to the continent by the Spanish snd Portuguese in 
the 16th eountry. Nevertheless they adapted very well and grew to a 
stock of presently 200 million head. eattle fitted very we11 into the 
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resource endowment of the continent. Ample land was available with 
limitations for crop production; labour supply was frequently limited 
leading to extensive low-output, low-cost systems. No major diseases 
impair production as occurs in Africa, where areas with good forage 
production potential are limited due to the presence of tse-tse flies, 
trypanosomiasis and several tick-borne diseases. 

Table 1. 1 Macroeconomic indieators for major developing regions 

Indicator 

Population (1984): 
Inhabitants (million) 2 
Density (inhabitants/km ) 
Growth rate (1970-84) (%) 

Urbanization (%) 

Per cap ita indicators: 2 4 
lncome (US$ 1983) 3 
Protein consumption

3
(gms/day» 

Animal protein (%) 3 
Calorie intake (calories/day) 
Milk and dairy product3 4 5 
consumption (kg/year) 

Head of cattle per inhabitant 
(1984) 

Self sufficienSY4in milk and dairy 
products (%) 

Latin 
America 

397.1 
19.7 
2.4 

68.4 

1054 
67.2 
41.2 
2634 

102.1 

0.79 

90.6 

Africa 

435.2 
18.7 
2.8 

35.6 

692 
55.3 
20.7 
2367 

30.7 

0.32 

61.7 

11 Country groupings following FAO classification 
2/ GNP per inhabitant 
3/ Average 1979/1981 
4/ Average weighted by population 
~/ Fluid milk equivalent 

Sources: FAO, (l984a) 
FAO, (1984b) 
IBRD (1985) 

35 

Near 
East 

233.0 
19.4 
2.8 

48.0 

3257 
78.0 
24.1 
2849 

72.9 

0.24 

80.9 

Far 
East 

1351.0 
162.4 

2.2 

38.2 

607 
51.1 
15.4 
2164 

33.7 

0.20 

84.4 



Tbe favom:able endo_ent ior ruminant livestock production resulted in 
these products (mainly beef and milk) becoming major staples in the 
diets of Latin Americans as 1s documented by the per-capita consumption 
levels (Table 2). Tbe high expenditure ahares and income elasticities, 
even among low-income, urban strata of the population (Table 3), iurther 
document the importance of m1lk and dairy products in T~atin American 
dieta. 

Table 2. Apparent per capita consumption 
American countries and regions. 

1 oi milk in selected Latin 

Country 

Brazil 
Mexico 
Colombia 
Venezuela 

Central America and Panaroa 
Caribbean 
Tropical Latin America 
Temperate Latin America 
Latin America 

Average 1977/84 

Apparent per 
cap ita consumption 

(kg/inhabitant/year) 

88.1 
109.0 
99.5 

139.5 

84.5 
39.3 
93.6 

171.0 
102.1 

Self 
sufficiency 

index 
(%) 

98.2 
88.4 
95.4 
62.0 

84.1 
24.1 
88.7 
98.6 
90.6 

11 Includes fresh, dry and condensed milk in terms of fresh milk. 

Source: CIAT (1986) 

Colombian data analyzed by CIAT (SANINT et al., 1985) document that 
milk i8 also an 1mportant protein source in rural areas, even though 
consumption levels sre somewhat lower than in urban regions (Table 4). 

A very similar pattern was documented for Panama by FRANKLIN, 
SHEARER and ARCIA (1984). In rural areas milk eontributed 5.3% to the 
average protein intake and represented 5.5% oi food expenditure; in 
urban areas values were higher (10.1% and 9.4% respeetively). 

Information on consumption of milk by dairy farming families is 
very scaree. One farm survey of small dairy farmers in the Andean 
Piedmont of Colombia documented that home consumption was 0.66 kg per 
eapita per day (KLEEMANN et al., 1983; p.220). The authors caleulated 
that on these,farms milk'was supplying 24% of the protein requirements 

36 

" 



Table 3. Expenditure ahare and expenditure elasticity of milk and 
dairy producta in the loweat and highest quartile of the 
populstion, aelected cities of Latin America 

Expenditure ahare 
of total food Expenditure 

expenditure elaaticity 

Loweat Highest Lowest Highest 
Gountry City quartile quartHe quartHe quartile 

BRAZIL Sao Paulo 10.5 10.4 0.87 0.40 

COLOMBIA Bogotá 9.6 10.6 0.91 0.52 
Barranquilla 10.4 11.0 0.99 0.32 
Cal1 7.0 12.5 1.02 0.37 
MedelHn 8.5 13.1 1.55 0.56 

CHILE Santiago 6.9 9.5 1.16 0.58 

ECUADOR Quito 8.7 13.7 0.87 0.51 
Guayaquil 8.9 12.5 0.78 0.33 

PARAGUAY Asunción 11.2 13.2 1.02 0.13 

VENEZUELA Caracas 13.1 12.7 1.06 0.46 
Maracaibo 18.6 17.9 1.12 0.32 

Source: RUBINSTEIN and NORES (1980) • 

Table 4. Role of milk and dairy product consumption in rural and 
urban nutrition by income level. Colombia, 1981 

Contribution to protein intake 
per adult equivalent (%) 

Contributlon to calorle lntake 
per adult equlvalent (%) 

Food expenditure ahare (%) 

Source: SANINT ét al. (1985) 

Urban 

QuintHe 
lowest highest 

10.41 16.24 

3.99 7.63 

7.7 10.4 
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Rural 

QuintHe 
lowest highest 

11.98 15.73 

4.23 6.61 

8.7 11. 3 



per adult person, 14% oi the calorles, 99% of the calcium and 76% of the 
phosphorous requirements. Due to the continuous supply of milk and the 
divisibility of the product, thls pattern of ample home consumptlon of 
milk can be expected to be a general feature of dairy farming systems in 
the region. 

Contrary to the situation of market saturation in developed 
countries, milk and dairy product demand is quite price-and income­
elastic in Latin Americs. For the city of Cali, ANDERSEN et al. (1976) 
estimated price elasticities for a set of 22 commodities including milk 
by interviewing households twice (in 1969 and 1970). ANDERSEN and 
CAICEDO (1978) used the same dstaset to estimate income elasticities by 
income quintile (Table 5). Incame and price elasticity estimates for 
individual dairy products (Table 6) are available only for Chile (CORFO, 
1985) a country not very representative of the consumption patterns. 
This type of information is critically needed for other countries in 
order to efficiently target dairy market interventions. 

A pUot study of mUk and dairy product consumption patterns is 
presently being undertaken for the city of Palmira, Colombia (RIVAS y 
SERE, in process). rnitial results indieate very distinct patterns of 
consumption by families of different income levels (Table 7). Further­
more inter-household allocation also seems to differ markedly (Table 8). 

Policies related to milk and dairy product consumption are 
generally determined by the wage-good character of this commodity group 
for urban consumera. Milk conaumption by children is considered an 
essential ingredient of welfare and thus policies attempting to improve 
it are politically very attractive . 

. The most frequent policy package encountered across the countries 
of the region includes direct consumer price controls on pasteurized 
milk, no price controls lor dairy products, spacia! programa to 
distribute milk to children in schoola. Dairy imports are generally 
administered by government; they are used to bridge the gap between 
domestic supply and demand at government controllad priesa. This has 
been particularly attractive due to the low príces of mílk powder on the 
world market. This i5 reflected by self sufficiency levels of well 
below 100 for most countries of the region. During the pariod 1977/84 
only Uruguay and Argentina were net exporters. The average level of 
salf sufficiency in milk (fresh, condensad, powdered) of tropical Latin 
America was 88.7% during the sama period (CrAT, 1986). 

The policy of controlling pricas of fluid milk while letting the 
market oparate in the sector of dalry products has contributed to induce 
the milk processing industry to shift resources from the pasteurization 
and distribution of milk to the processing of milk into dairy products. 
These products supply substantial1y higher cost proteln (see Table 9) 
and consumption levela are very low in al1 but ehe highest in come 
strata. Thus the dairy industry ia trapped in low volume market eaterad 
for by a high-cost industry with limited growth potential. This has 
penalized low ineome consumera by diverting mUk from fluid milk to 
higher priced dairy products and by inhibiting the growth of the 
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Table 5. Income and price elasticitias of milk by incorna level. 
Cali, Colombia, 1969-1970 

Income level 

1 (lowast) 
2 
3 
4 
5 

Average 

Sources! ANDERSEN et al. (1976) 
ANDERSEN snd CAICEDO (1978) 

Income Price 
elastic1ty elasticity 

1.83 -1. 788 
1.65 -1.621 
1.13 -1.121 
0.63 -0.642 
0.20 -0.201 

0.77 -0.771 

Table 6. Price and in come elasticities of demand for individual 
dairy products. Chile. 

Product 

Fluid rnilk 
fresh 

• reconstituted 

Dry milk 
Condensed milk 
Butter 
Yogurt 
Fresh cheese 
Other cheese 

Source: CORFO (1985), 
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Price 
elasticity 

-0.83 
-1.56 

-1.88 
-0.69 
-1.06 
-0.77 
-0.24 
-0.61 

lncorne 
elssticity 

0.83 
0.96 

0.90 
1.57 
0.64 
0.73 
1.68 
1. 73 



Table 7. 
1 Structure of milk and dairy products consumption by income 

leve lo Palmira, Colombia, 1986 (kg/person/year) 

Income Scraca 

1 2 3 4 
Average2 Product (lowest) (highest) 

Raw mUR 25. I 52.9 128 .. 2 102.1 51.3 
Pasteurized milk 34.4 35.3 43.1 65.3 35.8 
Dry milk 28.9 23.9 7.3 3.7 23.9 

Subtotal 89.0 112.1 178.6 171.1 111.0 
Cheeae 6.0 20.6 30.0 49.0 17 .0 

Total 4 95.0 132.7 208.6 220.1 128.0 
lncome index 100.0 226.5 391.8 556.5 206.6 
Milk expenditure as 
percentage of food 

9.1 12.9 15.7 16.9 12.1 expenditure 
Households surveyed 39 66 40 35 180 
Expansion factor 26.3 66.2 6.9 0.6 100.0 

'* lotaI 
11 In terma of fluid milk equivalent 
21 Average weighted by expansion factor 
3/ lncorne level of household block as defined by city adrninistration 
!r Mean incorne of of stratum 1=100 

Source: R!VAS and SERE (in preparation) 

Table 8. Per capita consurnption of milk l by age group and income 
level. Palmira, Colombia, 1986 (kg/year) 

l\:ge group Cyeara) 

lncome ni aud n3 ano lndex 
level ñ18 =¿l8 =¿7 =¿3 (5)/(2) 

(O (2) (3) (4 ) (5) (6) 

1 (Iow) 55.64 54.60 132. 60 182.00 3.27 
2 94.12 77.48 146.64 301.60 3.20 
3 169.00 141.96 238.68 312.00 1.85 
4 (high) 175.76 164.84 185.64 306.80 1.75 

* * 

!I Includes raw, pasteurized, dry and baby rnilk in terms of equivalent 
fluid rnilk. 

Source: RIVAS and SERE (in preparation) 
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Table 9. Cost (US$ per kg) of protein of alternative dairy 
products. Palmira, Colombia, 1986 

Product 

"Costeto" cheese1 

Raw milk 
Pasteurized milk 
Powdered milk 
Parmesan cheese 
Fresh cheese 
Cottage cheese 
Condensed milk 
Yogurt 

Price per 
kg protein 

(US$) 

6.94 
8.79 
9.01 

14.97 
20.29 
22.08 
23.06 
25.91 
43.92 

II Very dry cheese of long shelf life used for cooking. 

Source: RIVAS and 5ERE (in preparation) 

industry into large companies capable of marketing efficiently fluid 
milk to consumers of all lncome strata. 

Given the levels of domes tic producer pr1ces of most count:ries 
above international pricea and the atated priority of most governments 
of expanding1dairy production, there seems to be ample room for import 
substitution and consumer price reductions if supply is expanded and 
marketing effieiency improved. 

3. Dairy production systems in tropical Latin America 

In the Latin American tropics two very distinct ecologica! regione 
are involved in dairy production: the highlands and the lowlands. !he 
borderline i5 at an altitude of about 2000 m.a.s.l. at latitudes close 
to the Equator and gradually decreases as latitude increases. 

Latin Ameriea's net imports of miIk and dairy products amounted to 
a totalvalue of U5$789 million in 1984 (FAO. 1985). 
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Tbe highlands are characterized by the fact that C3 temperate 
grasses and legumes are the dominant forage sources and European breeds 
perform well under the prevailing environmental conditions. Tbis has 
led to the development of specialized dairy operations uBing mainly 
Holstein Friesian or Brown Swiss cattle. These systems are important in 
Colombia and Ecuador but are also found in Central America, Venezuela 
and Pern. 

Production technology is gene rally easily transferable from 
temperate regions. Major limitations for the expansion of these systems 
are the hlgh opportunity cost of mechanizable land which has a range of 
alternative crop uses due to the high population density. Expansion on 
mountainous areas i6 limited due to the eroaion hazard of intensive 
grazing systems, the high cost of pastura improvementB due to impeded 
mechanization and the low productivity of unmechanized cut-and-carry 
systemB. Intensification on presently utilized pasture land is to some 
extent possible through heavier fertilizatíon, introduction of improved 
pastures, irrigation and use of concentrate. 

Tbe lowlands are characterized by high temperature and at least 
seasonal1y high moisture allowing the productive growth of the more 
efficient C4 tropical grasses. Tbese produce large volumes of forage of 
low to intermediate quality. Tbe environmental condltions, the presence 
of ticka and tick-borne diaeases favour the use of adapted Bos indicus 
cattle as well as the Criollo cattle, descendent of the BOS-taurns 
cattle introduced by the Spaniards and adapted to the environment by 
more than 400 years of mainly natural selection. 

Two distinct milk production systems can be identified here: the 
traditional ao-called dual purpose beef milk system, and the specialized 
mi1k . production system similar to production systems in tropical 
highlands and temperate regions based on introduced Bos taurus eattle. 
A classification approach and case studies of individual systems were 
presented elsewhere (SERE, 1983), while biologic and economic 
performance of dual purpose systems as well as research trends and 
priorities were revlewed by SERE and VACCARO (1985). Here only a very 
brlef description will be made of each system; emphasis will be placed 
on the advantages of each system from both the producers' and a national 
perspective. 

The relative importsnce of both systems in different countries is 
shown in Table 10. Given the fact that statistics only report the total 
number of cows milked and average yield, proport1ons of cows and output 
by each system were calculated using production levels per cow consid­
ered representative of each system. Specialized systems include an 
important number of highland cows, thus in the lowlands the predominance 
of dual purpose COW8 i6 greater than shown by the national averages. 

Specialized da1ry systems can be described as an unstsble 
equilibrium of European dsiry cattle in an environment not suitable for 
them. Cows can achieve ;higher lactation yields than local cattle but 
require high inputs. Lack oí toleranee of tick-borne diseases snd 
sensitivity to high solar radiation imply that they have to be handled 
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Table 10. Importance of dual purpose milk production in the Latin 
American tropics. 1984 

Dual- Milk of 
purpose dual-purpose 
cows as CQWS as 

Dairy Yield percentage1 percentag, 
cows par cow dairy cows of total 

Country ('OOO) (kg/year) (%) (%) 

Bolivia 56 1418 54 19 
Brazil 14700 714 89 63 
Colombia 2800 1000 75 38 
Ecuador 720 1375 56 20 
Mexico 8900 812 84 52 
Paraguay 87 1897 30 8 
Peru 675 1156 67 29 
Dominican Republic 229 2009 25 6 
Venezuela 1387 1072 82 57 

Central Americe: 
Costa Rica 270 1259 62 25 
El Salvador 261 954 77 41 
Guatemala 400 825 84 51 
Honduras 430 651 92 71 
Nicaragua 200 625 94 75 
Panama 96 958 77 40 

1./ .Calculated by imputing an annual production of 2500 kg per 
specialized dairy cow and 500 kg per dual purpose cow (750 kg per 
dual purpose cow for Venezuela). 

Source: Own calculations based on FAO (1985). 

permanently stabled and forage bas to be cut and carried. Ibis implies 
heavy investments in buildings and agricultural machinery. The 
relatively low quality of tropical roughages, combined with the reduced 
voluntary intake and higher milk yield, creates the need for substantial 
supplementation with concentrates in order to achieve the required 
energy concentration in the dieto Additionally, serious health problema 
impair productivity and incraase costs. Venezuela ia the country with 
the largest experience of this production system. There VACCARO (1986) 
documented that 11.6% of dairy cattle imported as calves or heifers 
never reached parturition. Of the surviving animals 7.5% aborted and 
8.6% had stillbirths, Of the female offspring boro in Venezuela 17.7% 
died befare reaching the. age of 9-12 months and loases of 21% occurred 
between 9-12 months of age snd first calving due to death and involun-
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tary culling. For those calving, first lactation yields of 2605 kgs 
were estimated while crossbred heifers reared on the farro under the same 
conditions produced 2495 kg per lactation (VACCARO, CARDOZO and VACCARO, 
1983). Results from Cuba under intensive feeding management similarly 
document lower reproductive effieiency of purebred Holstein eattle 
versus erossbreds (PRADA, 1979). 

Similar information was obtained by WILKINS et al. (1979) in the 
Bolivian lowlands, elearly documenting the higher productivity of 
crossbreeds. WILKINS et al. eonelude that production costs of systems 
based on purebred eattle are higher than the gross revenue under the 
Bolivian conditions and tbat mi1k yield similar to that aebieved in 
temperate Great Britain would be needed to break even. 

MADALENA (1986) reports s study from India by PATEL et al. (1976) 
wbere 350 small herds were monitored fortnightly to register inputs and 
outputs of berda of different genotypes. !he general conclusion was 
that European Zebu crossbreeds had a better eeonomic performance than 
purebreds and buffaloes. 

MADALENA's own data froro the Brazilian Cerrado, a somewhat less 
stressful environment than typieal tropical lowlands, show the superior­
ty of 3/4 Holstein grade cattle over purebred Holstein Friesians. Addi­
tionally bis data show a substantial genotype-environment interaetion 
(}IADALENA, personal communication). 

On the otber hand, dual purpose systems achieve substantially lower 
laetstion yields, lower productivity per hectare, or man-day but aehieve 
returns to capital making it a competitive system within the prevailing 
socioeconomic frame as documented by its predominance aeross the region 
(see Table 10). A detailed monitoring study of two years of operation 
of six dual purpose farros in the Central Provinces of Panama (ClAT, 
1984a, 1984b. 1985) gives clues to the reasons for this performance. 

Table 11 describes the average resource endowment. Farros are 
small- to medium-sized, operating on land tbat is marginal for crops due 
to a long dry season (4-6 months), poor soils, hilly topography. High 
input costs snd smal1 farro sizes causing bigh mechanization costs 
additionally limit crop options. 

Family labour is used particularly for milking and livestock 
handling but hired labour supplies 2/3 of total man-days employed, 
especially for tasks like weeding and repairing !ences which are 
frequently carried out by contract labour. Capital structure clearly 
reflects the extensiveness of the system and explains its res11ience to 
unfsvourable economic situstions. Land and eattle are self perpetuating 
assets wich do not require regular maintenance and depreciation 
reserves. Land appreciates in value while cattle are a very easily 
marketable asset. 
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Biological performance indicators of dual purpose systems 
(Table 12) are substantially better in terms of reproduetive effieieney 
than extensive eow-calf systems basically using the same resourees, thus 
documenting the fact that through dual-purpose systems a more labour­
intens1ve use of cattle and land resources 1s made and at the same time 
more calves are produced. This is due to the better feed1ng of cows 
which produce milk in addition to calves and more intens1ve management. 
Weaner weights are lower than those of beef cows but the additional 
value of the m11k produced more tban offsets tbis because the market 
does not penalize ligbter weaners in direct proportion to tbe weigbt 
difference. Tbis i8 explained by the extensive subsequent rearing of 
young stock and compensatory growtb which imply that differences are not 
significant at slaughtering time. The narrow mi1k-beef price ratio 
prevsiling in the tropics contributes substantially to the economies of 
this system. 

Table 11. Resouree endowment of dual purpose farms in the Central 
Provinces of Panama 

Average farro size (ha) 
Paddocks (average number) 

Land use (%): 

So11s: 

Cattle: 

Labour: 

Capital: 

native pastures 
naturalized Hyparrhenia rufa 
sown psstures 
crop stubble 
erops 

pH 
P205 (parts per million) 

bead (average) 
Animal units (average) 
cows (%) 
steers, ñ2 yeare (%) 

total man-day (average) 
family labour (%) 
man-days/hectare 
man-days/animal unit 

US$ (average) 
land (%) 
cattle (%) 
eonstructions, fences (%) 
amall equipment (%) 

Source: ClAT (1984a) 
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69 
6.5 

32.3 
42.1 
22.5 
1.8 
1.3 

5.1 - 5.9 
2.6 -12.2 

118 
102 

32.2 
5 

542 
33 

7.9 
5.3 

61,171 
39 
52 

8 
1 



Table 12. Biological performance of dual purpose farms in the Central 
Provinces of Panama 

Indicator (average) Year 1 Year 2 

Calving rate (%) 73.1 64.4 
AduIt mortal1ty (%) 3.3 3.5 
Calf mortal1ty (%) 19.5 7.6 
Age at first calving (months) 37.5 41.0 
Weaner weight (kg) 132.0 125.0 
Cow weight (kg) 337.0 350.0 

Lactation length of milked cows (days) 152 272 

Production per milked cow/year (kg) 1156 1019 
Milk production per hectare (kg) 276 336 
Beef production per animal unit (kg) 46 47 
Stocking rate (AU) 1.3 1.3 

Source: CIAT (1985) 

Structure of groBs returns (Table 13) reveals that beef and milk 
both contribute in approximately similar proportions. This obviously 
varies with farm size and relative beef milk prices across countries. 
The major feature of ehe cost structure is the overriding importance of 
the labour component which has a heavy incidence in livestock handling, 
weed control and others. In this example pasture maintenance 
(fertilization and resowing of degraded parts) has an incidence above 
the regional average due to the fact that these farros were receiving 
agricultural credit with supervision. !bus dual purpose systems are 
very attractive in terms of the employment and income generated for the 
farmer family and twice as much for landless rural people. !bis 
calculation ignores employment generated in the milk carting sector, 
milk processing, etc. Using essentially the same domestic resources 
(marginal land, local cattle) dual purpose systems employ 5.3 man-days 
per animal unit while extensive cow-calf systems employ about 1.5 
man-days per animal unit. 

Productivity of the labour employed is somewhat above the wage rate 
(US$5/man-day) and return to capital ie also in line with the fact that 
this is a very low risk system, with good cash flow and involving work 
considered more amenable than small-scale unmechanized crop production. 
Caeh flow aspects are of particular importance to smallholders given 
their limited access to institutional credit, a general feature of rural 
credit in Latin Ameriea. 
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Table 13. Economic performance (US$) of dual purpose farms in the 
Central Provtnces of Panama 

Indicator (average) 

Gross return (average) 
• milk1 (%) 
• beef (%) 

Costs 
livestock handling (%) 
weed control (%) 
pasture renting (%) 
pasture maintenance (%) 
animal health and supplementation (%) 
other (%) 

Return to family labour and total capital 

Return to labour 
family 

• total 

Return to capital 

2 (man-day) : 

(%) 3 

Year 1 

8544 
49.6 
50.4 

3117 
39 
10 
5 

11 
12 
23. 

5472 

20.6 
10.1 

7.6 

1/ Net of changas in cattle inventory 
2/ Inputing 3% interest on farro capital 

·l/Inputing a wage of US$5 per man-day for unpaid family labour 

Souree: CIAT (1985) 

Year 2 

8218 
56.0 
44.0 

3687 
35 
10 
8 

11 
9 

27 

4531 

13.5 
4.8 

5.8 

Comparison between the data of the two years (Tables 12 and 13) 
indicates the flexibility of dual purpose systems. Year 2 was drier 
than year 1 and lt was difficult to sell cattle. Due to the need of 
cash, farmers alloeated forage preferentially to the milking cows and 
continued to milk cows producing very low levels of milk as documented 
by similar leve la of production per cow with considerably longer 
lactations. At the same time calves were weaned lighter and heifers 
allocated less forage leading to higher ages at first calving. 

Information froro a cost of production survey for different 
livestock systems of Colombia (BALCAZAR, 1985) documents the similarity 
of the cost structure oí dual purpose systems across countries and it 
pinpoints important differences with specialized systems of the 
highlands (Table 14). In Colombia specialized lowlands systems are 
virtually nonexistent. Lowland dual purpose systems make a markedly 
lower use of purchaséd inputs. Within the structure of purchased input 
highlands systems employ'important levels of cereal-based concentrates, 
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the Bogotá case presents important use of milk replacera and pastures 
are fertilized. On the other hand, the dual purpose systems' input 
structure includes herbicides but no fertilizers, some animal health and 
fence maintenance. 

Table 14. Structure of production cost index for alternative milk 
production syetema in Colombia 

Specialized System 

Region: 
Technology level 

Bogotá 
(medium) 

a) 

b) 

Labour 

lnputs 
• mineral f eeda 
.concentrates 
.miIk rapIacara 
.animal health 
.fertilizers 
.herbicides 
.seeds 
.fence maint. 
.Artificial inseminat. 
.fueIs 
.pastura rent 
.mi1k transport 
"others 

Depreciation machines 
and equipment 

TOTAL. • • • • • 

Source: BALCAZAR (1984) 

33.00 

60.42 
3.81 

20.92 
3.25 
2.87 

16.93 
0.14 
0.76 
0.58 
2.09 
1.53 
1. 70 

O 
5.84 

6.33 

100 

Antioquia 
(medium) 

30.97 

64.68 
2.23 

44.96 
0.28 
2.66 

10.07 
0.39 

O 
0.42 
0.58 
1.31 

O 
0.13 
1.65 

4.34 

100 

Dual Purpose System 

Atlántico Tolima 
(medium) (medium) 

47.00 

37.07 
2.68 
7.18 

O 
5.61 

O 
7.38 
0.08 
1.72 
6.21 
5.54 

O 
O 

0.67 

15.61 

100 

55.20 

39.05 
6.01 
7.01 

O 
8.8 

0.58 
5.71 

O 
2.42 
2.03 
4.03 
1.49 

O 
0.97 

5.74 

100 

Atlántico 
(low) 

68.78 

13.57 
0.15 

O 
O 

1.88 
O 

3.55 
O 

1.87 
O 

6.11 
O 
O 

0.01 

17.65 

100 

The competitive edge of tropical lowlands production over 
specialized highlands system is documented for the Colombian case by the 
growth of the participation of lowIands regions in national production. 
BEJARANO et al. (1984) report than the share of the North Coast, the 
main dual purpose region, grew from 29.5% in 1976 to 35.9% in 1983. In 
Brazil the participation of the tempera te and sub tropical Southern 
region has remained constant at about 22% of national production. 
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Within the Brazilian tropica, production is being gradually displaced 
from the Southeastern region, which includes the major cities (Rio, Sao 
Faulo) towards other zones, particularly the Cerrados (Central West 
region) which presente a growth rate twice the national average for the 
period 1968/81 (Table 15) reflecting the increased competitiveness of 
more distant regiona as road infrastructure improves. 

Table 15. 

Region 1 

North 
Northeast 
Southeast 
South 
Central-West 

Brazil 

Evolution of dairy production in Brazil by regions 
(1968/81) 

Share of national Average 
production (%) growth rate 

of production 
1968 1981 (1968/81) 

0.5 1.3 11.8 
11.9 13.4 4.8 
59.7 52.1 2.8 
21.0 22.9 4.6 
6.9 10.3 7.1 

100.0 100.0 3.9 

!/ North includes states of Rondonia, Acre, Amazonas, Roraima, Pará, 
Amapá. 
Northeast includes states of Maranhao. Piau!. Ceará. Rio Grande do 
Norte, Paraiba, Pernambuco, Alagoas. Sergipe. Bahia. 
Southeast includes states of Minas Gerais, Espírito Santo. Rio de 
Janeiro, Sao Paulo. 
South includes states of Paraná, Santa Catarina, Rio Grande do Sul. 
Central-West includes states of Mato Grosso do Su1. Mato Grosso, 
Goiás. Distrito Federal. 

Source: IBGE (1971) and (1983). 

Very few studies have analyzed the competitiveness of alternative 
dairy production systems in terms of their comparative advantage over 
imports. FORD (1979) studied alternatives for milk import substitution 
in Guyana within a domestic resource cost frame. He found that the 
intensification of existing, main1y dual purpose operations along the 
coast was more efficient than the development of large scale intensive 
operations in the savannas based on imported cattle. Domestic resource 
cost (DRe) coefficients for a11 alternatives were below the shadow 
exchange rate suggesting the rationale ,for the proposed import 
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substitution strategy. Sensitivity analyses reducing the international 
priee oí milk 10% showed marked increases in the DRC coefíicients 
reaching vaIues close to the shadow exchange rate, thus indicating 
limited comparativa advantage. 

The situation of most other eountries oí the region (Colombia, 
Venezuela, Brazil) where adapted cow-calf systems are predominant 
implies that the marginal resources needed to expand dual purpose milk 
production are few thus making the system competitive. Rapid population 
growth and improving road infrastructure have induced migration into the 
tropical lowlands. This has contributed to shifting extensive beef 
aystems lnto more labour-intenslve dual purpose systems. Given the 
relatively high price oí milk the dual purpose system can introduce a 
floor price for labour if there is a market for the milk. 00 the other 
hand, if labour becomes scarce, productivity can be increased through 
better feeding, milking of higher yielding cows, and eVen machine 
milking. This lntensification procesa can be observed in Venezuela, 
where average milk yield per dual purpose cow is substantially higher 
than in neighbouring countries (BODISCO and RODRIGUEZ, 1985). 

Dual purpose systems not only make efficient use of indigenous 
resources, but they also teud to have positive equity effects. A number 
of studies show that dual purpose farms tend to concentrate in the small 
to medium sized farro strata. In Brazi1, DIAS (1986) reported that of 
28000 mi1k producers supplying NESTLE 58% supplied between 1 and 50 
liters of milk per day. Ooly 6% of the farmers supplied mOre than 200 
l/day. 

RIVAS (1974) surveyed a random sample of 476 cattle ranches of the 
Colombian North Coast. While 76% of the ranches of less than 200 ha 

·milked cows, 53% of the farms hetween 201-500 ha mi1ked, but on1y 14.9% 
of the farms of more than 500 ha produced milk. OTTE et al. (1985) 
suggest that for the Department of Córdoba, on the Colomb1an North Coast 
the number of herds of less than 30 an1mals is negligible. They 
estimate that 50% of the population of more than 30 animal herds 18 in 
herds of between 30 and 100 head, 25% in herds betweeu 100 and 200 and 
25% in herds of more than 300 head. 00 the other hand, the lumpiness of 
the investments ueeded to operate specialized lowlands systems 
(constructious, machinery, qua11f1ed management, access to credit) make 
small scale operat10ns unviable. Due to its very capital-intensive 
nature, neither is it an attractive employment generation option. 

For the lowlands a clear-cut case can be made for dual purpose 
systems of varying lntensity vis-a-vis intensive specia11zed systems. 
00 the other hand, h1ghland production i9 contributing a substantial 
share of the market in many countr1es of the region, e.g. Ecuador, 
Colombia. Nevertheles9 the ava11abi11ty of suitable highlands 1s very 
variable between .countries. At the same time empirical evidence 
documents an 1ncreasing role of dual purpose syatems even in countries 
with highland areas such as Colombia. 
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4. Constraints and potential strategies for the development of dual 
purpose systems 

Farm level date clearly show the retionele for milking cows even 
when of low productivity as long as labour and marketing facilities are 
available (VON OVEN. 1969). 

Detailed farm monitoring studiea of more intensive smallholder dual 
purpose systems show that these "yatems generate reasonable income 
levels. continuous cash flow. whilst they involve low production risks 
and make efficient use of domestic resources. A number of surveys and 
reviews (SERE y VACCARO. 1985; VACCARO, 1986) have documented the low 
productivity levels achieved per cow or par hectare and the limited use 
of improved technology. A vast range of technologias have been proposed 
(see PRESTON, 1983; SERE, 1986) and many development projects have 
attempted to implement innovation in the fields of artificial insemina­
tion for upgrading programs, extension, credit, etc., in general with 
only moderate success. On the other hand horizontal expansion of the 
system and sOme intensification has occurred in specific regions. These 
cases e.g. Brazilian Cerrados, Central Provinces of Panama, Cesar and 
Caqueta regions of Colombia, can be associated with public efforts in 
the road lnfrastructure sector and in the subsequent establishment of 
dairy processing facilities by private companies and in few cases dairy 
cooperatives. These developments have usually capitalized on public 
road infrastrueture investments assoeiated with other sector s sueh as 
petroleum, cotton, and forestry. 

The central hypothesis of this paper is that development of lowland 
tropic milk production systems has been constrained by the lack of a 
coordinated investment atrategy involving private on-farm investments, 
public infrastructure inveatment and private or public investment in milk 
collection, processing and marketing. This underlnvestment i8 related 
to a lack of evolution in the urban segment of the dairy industry from 
amall local companies to large efficient industries working nationally. 
This stagnation 19 related to government pricing policies which are 
supposed to benefit low income consumera. 

The fact that farm-produced low quality che ese se lIs at a prlce 
below the price of fluid milk, as shown for the case of Palmira 
documents the fact that milk production based on extensive dual purpose 
systems in frequently competitive in situations of almost complete lack 
of infrastructure. Nevertheless, the lack of such infrastructure aets a 
deterrent for on-farro investments, because the profltability of 
intenslfying productlon is very dependent on off-farro servlees. Seml­
intensive dairying i9 an activlty which i8 sensitive to off-farro support 
services such as roads, artificial ins eminat ion , milk eol1ection and 
cooling, input supply, etc. It ls a complex system wlth wide-ranging 
interactions. Th1.\s a multitude of interrelated biologlc and socio­
economic constraints are operating as described in a more general manner 
for intensive livestock systems by FITZHUGH and DE BOER (1979). 

Marketing of milk can certainly be identified as a particularly 
binding constraint in most situations. Milk 15 a perlshable product of 
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Iow unit vaIue, thus farm gate price can be seriously affected by miIk 
collection costs. Dual purpose farms tend to produce Iow volumes of 
milk and farma tend to be acattered over the region. Poor roads imply 
additional costs and risks to milk collectors. Poor infrasrructure, 
high costs and consequent low margins imply a high marketing risk for 
producers and low profitability. These sct as deterrents for on-farm 
investment by farmers. 

Dairy production was initially developed in regions of intermediate 
to high alritude close to the urban markets and milk was to a large 
extent sold as raw milk to nesrby urbsn consumers. In the course of rhe 
development procesa increased demand particularly for dairy products led 
to the installation of processing facilities close to these centers. In 
this situarion dairy marketing was not considered a major bottleneck as 
statad by FRANKEL (1982) in his review of World Bank financed dairy 
projects. 

The gradual development of road infrastructure in the lowlands 
created the potential to milk existing lowlands beef cows as well as to 
intensify towards more efficient dual purpose systems based on crossbred 
cows. The competitiveness of lowlands dairy production was further 
increased by the introduction of more adapted forage species and the 
delivery of minimum services to the livestock sector. AH this has 
markedly altered the national dairy scenario. 

Tropical dual purpose systems, particularly if European x Zebu 
crossbred cattle are managed on improved pastures, have a substantial 
potential to expand supply at low marginal costs in many cases with a 
marked seasonal pattern. This poses additional strains on the marketing 
system. A series of mechanisms such as differential dry and wet seaeon 
priees, quota eystems, etc. have been implemented by milk processors to 
induce off-season production. Nevertheless this is only possible at 
substantially higher marginal costs. This rise in marginal cost i8 not 
very marked in systems where ample use of concentra tes is made 
year-round as is the case in the highlands systems, or in very extensive 
dual purpose systems grazing pastures of year round low quality. Poor 
nutritive eondition of cows does not allow seasonal mating, a 
prerequisite for more efficient coordination of seasonal forage supply 
and demand. But technical innovations in the field of tropical 
pastures, such as legume-grass pastures, make it possible to achieve 
intermediate levels of production with almost exclusive use of pastures 
during wet season. The higher nutritive plane reduces the calving 
interval and makes seasonal mating possible, which was the major 
constraint for seasonal production in traditional systems. This process 
is similar to the development of New Zealand' s dairy industry which 
adopted a seasonal produetion pattern to achieve low cost production. A 
similar process has to be envisaged for the tropical lowlands areas, if 
milk priees are to be reduced in order to expand consumption by 
low-income urban consumers. 

Three eomplementary strategies seem feasible: 
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a) Seasonal importation of dry milk. 
b) Integration of local aeasonal markets at a national or 

regional level using the asynchronous weather patterns of 
individual regions. 

d Seasonal production and reconatitution of locally produced 
mllk. 

Most countries are net importera of dry milk. A targeted 
importation of marginal amounts needed to balance supply and demand can 
reconcile seasonal production and constant demando Revenue froro sale of 
reconstituted milk can to sorne extent support produeer priees in the wet 
season. 

Integration of regional roarkets into effieient industries requires 
structural changes in the milk processing and marketing industry as well 
as technical innovations in milk produetion, collection, processing and 
retalling. Particularly important are technological developments 
reducing the costs of collecting milk from dual purpose systems. These 
technologies will on the one hand induce horizontal expansion and on the 
other make intensifieation economic. 

Proroising technologies include: 

a) Development of low-cost milk-cooling equipment for individual 
farmera or groups of farmers thus allowing less frequent milk 
transportation of larger voluroes and in sorne cases twice daily 
rollking. 

b) Development of techniques to reduce voluroe of milk transported 
such as ultraf1ltration. 

c) Identification of milk additives to replace cooling for longer 
transportatíon routes. 

d) 'Developroent of marketing systems for enhancing the value of 
less perishable products produced "on farm" e.g. melted cheese 
types. 

el Design of efflcient systems to roarket milk and dairy products 
to low incoroe urban consumers. Products such as UHT (long 
shelí-life) roilk might play an important role. 

These possibilities (lower-cost seasonally supplied tÍtilk, new 
technolog1es to process 1t, new urban low income roarkets to supply) 
could lead to changes in the industry structure size, number and 
location of planta, products, marketing channela, services to milk 
producers, etc. The costs and risks involved in it have led other 
countries to internalize these costs by creating large scheroes of 
vertically integrated companies, frequently dairy cooperatives. This 
process has yet not been successful in tropical Latin America. 

5. Policy implications 

Policy implications of the above described situation and potentials 
are grouped under thé following headings: research needs, foreign aid, 
pricing policies, institutional issues" and infrastructure investment 
policy. Many issues naturally transcend individual headings. 
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a) Research needs 

Within the socioeconomic field, marketing issues should be assigned 
the highest priority, particularly emphasizing the need to develop 
mechanisms to let low-income urban consumers have access to milk and 
dairy products. This research should include diagnosis of existing 
dairy industry, its structural adjustment problema, new technologies, 
new products. Given the high priority aasigned by pol1ticians and 
nutritionists to milk consumption by vulnerable population groups, costs 
and benefits of alternative interventions needs to be assessed. For 
Colombia, VILLAMIZAR (1986) has proposed a scheme to tax dairy product 
consumption to subsidize fluid milk. Income group specific demand 
parameters are needed to be able to assess the impact of such 
interventions. 

On the production side, domestic resource cost atudies of 
alternative production systems and supply expansion options (regiona, 
systems, etc.) are needed. Particular microeconomlc issues include the 
costs, benefits and risks of more intensive dual purpose systems and 
particularly the economics of seasonal milk production. At the industry 
level, efflclency of present structure, bottlenecks and options of 
.structural adjustment have to be assessed. 

Among biological research needed, the whole complex of cattle 
feeding (pastures, concentrates, non-traditional supplements, etc.) 
requires highest priority. Development of low cost strategies to 
improve feeding of cows i8 crucial to intenaify the production 
efficiency at the farro level and consequently to induce the development 
of the whole dairy sector. Tropical pasture research has been 
successful in increasing productivity per hectare. Major afforta are 
neecled to improve pasture quality (digestibility, protein content, 
voluntary intake) to increase production per cow. The potential merits 
of more seasonal production schemes should be assessed by means of 
bioeconomic modeling. If promising results are achieved, physical 
experiments should follow. Furthermore, the development of technologies 
to store milk on-farm, quality-test it, transport it, turn it into 
appropriate dairy products for local consumers could have a high 
pay-off. 

b) The role oi foreign aid 
While past activity has mainly been to donate dairy products, 

developed economies could play a more targeted role 1n developing local 
milk production and demando The Indian example of using revenue from 
the sale of reconstitued dry milk to support domestic producer prices 
and finance dairy infrastructure development shows one way (BRUMBY and 
GREESELS, 1985). Countries with higher self sufficiency levela of milk 
production wll1 require mOre sophisticated achemes to avoid disincen­
tivating domes tic production. Cattle exporta have also been extensively 
used as an aid mechanism. Empirical evidence from the lowlands tropics 
of Latin America shows that it has to be used carefully and targeted 
towards producing improved bulls for crossbreeding programa. In many 
cases artificial insemination will be a·'more cost-affective way to 
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achieve the same resulto Dairy-surplus developed countries have an 
industry producing equipment for processing, transporting, handling 
dairy products. Supply of those capital-intensive goods to enhance 
labour intensive local production seems to be an attractive option, 
subject to the fact that technology suppliad should be "appropriate". 
The same countries have developed a research infrastrueture of dairy 
seienee, milk teehnology, agricultural engineering. This stock of 
knowledge could contribute to the design of "appropriate" dairy 
products, technologies and to the training of developing country 
personnel to perform this research. 

c) Prieing polieies 

Governments have tended to control fluid milk prices, while 
exerting less control over dairy products. In the long run this has 
diverted fluid milk from the market towards dairy products and did not 
increase milk consumption. More targeted measures could create 
incentives for developing an efficient fluid milk market while at the 
same time increasing intake by specific groups of the population. 

d) Institutional policies 

Dairy development tends to be associated with an increasing level 
of farmer organization. Particularly in developing country situations 
associated with fiscal limitations, public services to the sector are 
scarce. These services have to be internalized into the system. This 
normally requires collaborative activitles between individuals. Dairy 
cooperatives have played a crucial role in this sense in most developed 
economies but have failed in DC's. On the other hand some private 
companies have achieved this vertical integration. Detailed studies of 
the institutional aspects of successes and failures of dairy service 
organizations (particularly dairy cooperatives) are needed to contribute 
to more efficient policy-making. 

6. Concluding remarks 

Yield increases were the major source of increased production in 
crope in Latin America during the seventies after a rapid area expansion 
in the sixties (PAULINO, 1986), In livestock production, inerease in 
stock numbers ia still a major souree of output growth. During the 
period 1977/84 growth of beef output in tropical Latin America was due 
100% to increases in stock numbers. In milk 47% of the output growth 
was due to yield per cow increases and 53% to increases in cow numbers 
(CIAT, 1986). 

This comparison documente the different growth patterns of crop and 
ruminant animal production in Latin Ameriea. While deteriorating terms 
oi trade particularly with respect to agricultura! meehanization 
(basieally a fixed cost per hectare independent of yield levels) make 
only higher yielding crop production economic, ruminant livestock 
production can make éfficient use of frontier lands with low or zero 
opportunity cost. Mi1k production from·' dual purpose herda has 
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intermediate leve la. of infrastructure requirements. The most 
outstanding feature of tbis production system is its flextbility to 
respond eitber by increasing yield levela or expanding borizontally 
according to market forces. 

Joint efforts by foreign aid agencies and Latin Americans to 
develop appropriate tecbnologies snd policies for the dsiry sector will 
not only foster s more equitable development of the region but will al so 
be a valuable contribution to tbe identification of strategies for the 
development of Afr1ca's livestock sector in the coming decades. 
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The Meat of the Mattar: 
Cassava's Potential as a Feed Sourca in Tropical Latin America 

John K. T,ynam 

Latin American economies have gone through a period of profound 
structural change in the post-war period, accompanied by a number of 
adjustment problems, as reflected in straina on urban services, high 
inflation rates, malnutrition among a significant portion of the urban 
population, a rising external debt, and high rates of unemployment. 
Virtually all of these adjustment problema have antecedents in or 
implications for the agricultural sector, a fact whieh has motivated a 
heavy poliey intervention in this aector. !be foeua of these interventions 
was the grain and livestock sector, as governments atrived to balance 
polieies focused on low urban food prices with the maintenance of 
incentives to domeatic farmers. The following discussion will review the 
interaction between changing demand conditions, policy interventions, and 
production response for meat and grains. !bis will then provide the 
context for an evaluatíon of the opportunities for cassava to play a more 
fundamental role in this sector. The arguments cover a wide terrain and 
are schematically presented in Figure l. 

Meat as a Wage Good? The Legacy of a Land Surplus Economy 

The structure of agricultural output in Latin America is heavily 
weighted towards livestock products, especially if compared to either 
Africa or Asia (Table 1). Livestock production ia larger in value terms 
than the combined production of cereals and other starchy staples. In the 
livestock sector beef cattle forro the largest component and in turn command 
significant land resourees. In particular, permanent pastures in Latin 
America eover three times more area than the land devoted to annual and 
perroanent crops (FAO, 1985). Thare are historical, structural and economic 
reasons for the preeminent role that eatele play in the Latin American 
agricultural economy. Moreover, this importance in the agricultural sector 
is translated into a dominant role for beef in food consumption patterns. 

Cattle were one of the more important plant or animal introductions 
into Latin America by the early Spanish, and it was Christopher Columbus 
who made the first introduction into the continent by landing cattle on 
both Cuba and Hispanola (Rouse, 1973). In the development of the 
encomienda system in 16th eentury Spanish America, Keith (1980) points out 
that "stock raislng was generally the first economic activity ••• which was 
taken up by the encomenderos. (However), stock raising remained the 
primary sector oi the colonial economy only where geography or the absence 
of nearby markets left no alternative. Elsewhere it was usually one 
element in a mixed agrarian system, an element which was valued less for 
the size of the profits derived from it than from their security." Stock 
raising in this period was in many ways a subsistence enterprlse adaptad to 
a land surplus agricultural economy. Markets, however, were needed for 
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TABLE l. Structure of Agricultural Output by Regíon, 1976-80. 

Other Other 
Region Cereals Staples T,ivestock Foods Nonfoods 

(%:) (%:) (%) (%) (%) 

Latin America 17 9 33 31 11 

South Asia 45 9 13 27 7 

Southeast Asia 44 10 12 26 8 

Africa 17 27 18 2S 14 

Source: World Bank, 1982 
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Figure l. Schematic of the Analysis of Cassava whithin the Latin America 
Grain-Livestock Seeto~. 
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cattle to achieve econom1c s1gnificance, and in many areas cattle were 
valued only for the hides. 

Nevertheless, the 16th and 17th century did provide the structural 
features on which the future development of the livestock industry would be 
based, 1.e. the hacienda which developed as a response to limitad markets. 
As Grindle (1986) summarizes the point, the hacendados "often acquired land 
in order to limit production of commodities where prices might decline as a 
result of increased output, snd to limit competition from other haciendas 
or from the lndian communities. Most centrally, monopoly over land made 
available a surplus labor force that served to subs1d1ze low levels of 
production in a context of generally low priees for agricultural 
commodities." The resul tant, skewed farro size distribution would be key to 
the future expansion of the livestock industry, when markets came to be 
established. 

!he market stimulus for livestock production carne in the 18th century 
with the rise of the sugar plantation. Cattle were needed not only for 
draft power in field transport and to run the trapiches but also as a food 
source. In many of the large sugar cane growing areas such as Northeast 
Brazil, Cuba, and the Colombian Coast. the development of the augar 
plantation coincided with the rise of large stock raising enterprizes. !he 
greater requirements for draft power in turn led to the importation into 
Cuba in the 19th century of Zebu cattle frem Iodia, which in turo provided 
the basia for shipments to Colombia and Brazil. The Zebu stock would 
eventually supplant the original criollo cattle in much of lowland. 
tropical Latin America, and become the future basis for meat production. 

Low-cost beef production required extensive amounts of land with a low 
opportunity costo In Latin America this was provided by the abundant land 
available, which was in turn accentuated by the farm size distribution. 
Profitable beef production, however, required markets and these would have 
to wait, except for the export industry in the Southern Cone, for the rise 
of towns and major urban areas. Beef was not a major consumption item in 
rural areas. Most of the rural population lived on small-scale farms and 
depended on starchy staples. Eecause of the lack of storage or 
refrigeration, apart from the dried beef of Northeast Brazil, swine and 
poultry were a more appropriate meat source for farro families. A minimum 
population density was necessary to make possible beef ~onsumption on a 
regular basis. 

This feature of beef consumption 1s reflected in eurrent expenditure 
and consumption patterns for meats (Tables 2 and 3). Expenditure on and 
consumption of beef is almost universally lower in rural areas than in 
urban areas. In the coastal areas of Ecuador and Colombia where the rural 
settlement pattern is based on villages, per capita consumption oí beef is 
higher than in other parts of Latin America. In countries such as Brazil. 
consumption of pork i8 much higher in rural are as than in urban areaS. 
Overall meat consumption is significantly higher in urban compared to rural 
areas in Latin America. This ls posslbly due to the generally higher 
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TABLE 2. Latin America: Shares of the Total Food Budget Spent on the 
Principal Calorie Staple (Highest Expenditure) aud the Major 
Meats. 

Calorie Staple 

Country Commodity Share Beef Pork Chieken 
(%) en (%) (%) 

Peru (1971-72) 
North Coaet 

Cittes Wheat 8.3 11.2 9.1 5.1 
Towna Wheat 7.8 13.6 9.1 3.3 
Rural Wheat 8.6 7.3 9.2 2.2 

Central Sierra 
efUea Wheat 12.5 12.8 10.8 n.a. 
Towns Wheat 11.4 3.0 9.8 D .. a. 
Rural Potato 20.6 3.2 7.2 n.a .. 

Low Jungle 
CiUea Wheat 10.0 9.6 12.4 10.0 
Towns Wheat 8.6 8.6 9.0 7.5 
Rural Cassava 9.1 1.4 5.8 6.2 

Brazil (1975) 
South 

CiUea Wheat 8.2 17.6 1.2 4.8 
Towna Wheat 9.7 14.0 2.3 5.3 
Rural Rice 9.7 6.6 4.7 4.8 

Sao Paulo 
CiUea Wheat 7.6 13.0 2.1 5.1 
Towns Rice 9.4 12.4 3.2 4.8 
Rural Rice 16.7 7.2 3.8 4.7 

Northeast 
Cities Wheat 12.7 18.8 1.5 6.3 
Towns Wheat 11.3 19.1 4.0 3.8 
Rural Caesava 9.1 17.8 7.2 0.8 

Colombia (19111) 
Urban Wheat 5.9 17.7 1.1 1.6 
Rural Rice 7.2 14.3 0.5 0.8 

Panama (1980) 
1 Urban Rice 9.6 21.0 1.8 11. 71 Rural Rice 20.0 10.6 2.2 9.0 

1 lncludes eggs 
Source: Lizardo de las Casas Moya (1977); IEGE (1977); Sanint, Rivas, Duque 

aud Sere (1985); Franklin, Shearer, Arcie (1984). 
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TABLE 3. Latin America. Per Capita Consumption of Meata 
Disaggregated by Region and Rural-urban Residence. 

Country Beef Pork 
(kg) (kg) 

Peru (1971-72) 
North Coast 

Cities 12.8 20.2 
Towns 15.7 20.3 
Rural 6.7 17.3 

Central Sierra 
Cities 15.7 19.1 
Towns 4.7 18.3 
Rural 2.7 10.4 

Low Jungle 
Cities 11.0 20.3 
Towns 8.4 11.8 
Rural 0.6 4.8 

Brazil (1975) 
South 

Cities 31.1 1.8 
Towns 21.0 3.8 
Rural 7.8 7.1 

Sao Paulo 
Cities 19.0 2.9 
Towns 15.9 4.2 
Rural 8.2 4.2 

Northeast 
Cities 17.9 1.6 
Towns 15.4 4.5 
Rural 6.7 5.3 

Colombia (1981) 
Atlantic Coast 

Urban 46.0 1.7 
Rural 30.0 1.5 

Central Region 
Urban 31.9 2.6 
Rural 30.6 1.2 

Bastern Region 
Urban 34.9 0.4 
Rural 23.0 0.2 

Chicken 
(kg)· 

6.4 
3.7 
1.9 

n.a. 
n.a. 
n .. a. 

6.7 
3.9 
2.3 

10.8 
9.8 

10.9 

11.0 
8.9 
7.1 

10.5 
4.7 
3.1 

3.0 
1 .. 4 

2.2 
1.1 

1.4 
1.0 

Source: Lizardo de las Casas Moya (1977); IBGE (1977); Sanint, Rivas, 
Duque and Sere, (1985) • 
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in come levels in urban areas but just as probable are the differences in 
refrigeration and meat retailing. In villages of Colombia consumers must 
wait for the red flag raised in the morning signifying that an animal has 
been slaughtered. 

The importance of beef in tropical Latin American economies can thus 
be seen as a 20th century phenomenon, whose genesis lay in the economic 
history of the continent. Urbanization of Latin American economies provid­
ed the markets, and the skewed land distribution and historical accumu­
lation of cattle stocks provided in a sense a latent capacity for livestock 
production that awaited only market development. Cheap beef found ready 
markets in urban Latin America and because of its relative price, it became 
a majar item in the food budget. It is tempting to call it an urban 
staple, a vage good. 

Beef is a staple with a significant difference from what that terro 
normally implies. In general it ia the major component in the food budget 
of urban consumers in Latin America. This gives it an important weight in 
consumer price indices and therefore makes it of political interest to 
governments trying to hold back inflation. The difficulty with beef as a 
staple, and therefore in a policy context, i8 that demand for beef is not 
highly inelastic with respect to either price or income. The point is mede 
in Table 4, whlch shows heef consumption by lncome strata. Beef i5 
important in the food budget of the POOr' but, and the but should be 
emphaslzed, caloric staples such as rice ln Brazil, Colombia, and the 
Domlnican Republlc, wheat in Brazil and Peru, and maize in Mexico are 
usually as important or more important. On the other hand, beef 15 far 
more lmportant ln the food hudget oí the rlch. Beef is thus not a classlc 
wage good; any benefits from interventlons to control beef prlces are 
directed princlpally at the higher income strata and moreover, because oi 
the relat1.vely higher prlce and lncome elasticity (Rivas, et. al., 1986) 
attempts at controlling prices will elther be marginal or extraordlnarily 
expensive. For polleies focused on maintainlng cheap urban staples, 
caloric sources have been and will continue to be the approprlate wage 
goods in a Latin American contexto 

Nevertheleas, the welght rhat beef has in the Latin American diet, the 
relatively more elastlc demand for the eommodity, and the land extensive 
productlon systems translate lnto a slgnificant command on the productiva 
resourees of the agricultural sector. Rising demand for beef could bld 
resources (both land and capital) avay from ataple commodities whose demand 
is much more inelastic. However, rlsing real prices for beef calls into 
questlon the potentlal for suhstitution in demando If beef can be 
substituted for, then there i5 potential both for controlling meat prices 
and for lntensifying meat production systems in general. 

A Chicken in Every Pot: The Poultry Revolution in Latin America 

The last quarter of a century has witnessed major divergences in the 
demand for and the actual consumption of beef (Table 5). Between 1960 and 
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TABLE 4. Latín America: Shares of the Food Búdget Spent on the 
Principal Calorie Staple and Beef by Income Strate. 

Country 

Peru (1971-72) 
Lima 

Lowest decile 
Seeond decile 
Third decile 
Highest decile 

Brazil (1975) 1 
Porto Alegre 

T~owest strata 
Second strata 
Third strata 
Highest strata 

Sao Paulo 
Lowest strata 
Second strata 
Third strata 
Highest strata 

Recifl? 
Lowest strata 
Second strata 
Third strata 
Highest strata 

Colombia (1981) 
Urban 

Lowest quintile 
Highest quintile 

Mexico (1977) 

1 

National T,evel 
Lowest decile 
Second deeile 
Third decile 

Nine strata, are defined. 

Calorie Staple 

Commodity 

"'heat 
Wheat 
Wheat 
Wheat 

Wheat 
Wheat 
Wheat 
Wheat 

Rice 
Rice 
Rice 
Wheat 

"'heat 
Wheet 
Wheat 
Wheet 

Sugar 
Rice 

Maize 
Maize 
Maize 

Share 
(%) 

11.2 
10.0 
9.6 

10.3 

10.6 
11.2 
10.1 
4.3 

13.9 
12.6 
10.7 
4.5 

15.2 
14.7 
15.5 
9.3 

12.0 
4.2 

30.6 
24.3 
19.6 

Beef 
(%) 

5.1 
5.3 
7.8 

15.7 

14.0 
13.2 
14.5 
16.2 

8.4 
11.6 
12.6 
13.5 

13.2 
14.8 
15.4 
19.6 

14.2 
16.6 

4.4 
5.6 
7.2 

Souree: Lizardo de las Casas Moya (1977); IBGE (1977); Sanint, Rivas, 
Duque and Sere (1985); Lustig (1980). 
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TABLE 5. Beef and Veal. Annual Growth Rates of Potential Domestic 
Demand and Production by Country. Average 1970/81. 

Region and Country 

Tropical Latin America 

Brazil 
Mexico 
Bolivia 
Colombia 
Ecuador 
Paraguay 
Peru 
Venezuela 
Cuba 
Dominican Rep. 

Central America and Panama 

Costa Rica 
El Salvador 
Guatell'ala 
Honduras 
Nicaragua 
Panama 

Caribbean 

Guyana 
Hait! 
Jamaica 
Trinidad and Tobago 

Source: CIAT, 1985 
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Annual 

Demand 
(%) 

5.3 

6.1 
4.4 
4.9 
4.9 
8.9 
4.4 
3.0 
4.2 
4.5 
6.0 

4.0 

4.8 
3.9 
5.2 
3.6 
1.6 
3.5 

3.2 

1.5. 
4.5 

- 0.6 
5.1 

Growth Rate 

Production 
(%) 

2.2 

1.5 
3.3 
4.9 
3.5 
5.3 

- 1.1 
- 1.3· 

5.4 
- 2.6 

3.4 

3.3 

6.3 
3.4 
3.9 
5.2 

- 1.1 
1.3 

2.0 

- 1.1 
2.7 
2.0 
2.3 



1985 growth in beef production has slowed down and per capita consumption 
levels have declined in tropical tatin America. Given the respectable 
growth in per capita income levels. declining per capita availabilities has 
resulted in a widening divergence between growth in consumption snd growth 
in demand, a situstion that puts upward pressure on prices. Heef prices 
have in general increased, but not enough to explain the difference in 
demand growth (Table 6). 

Price increaaes have occurred in a period when many governments have 
had a clear policy objective of controlling inflation. In most countries 
real beef prices have increased but at a lower rate than suggested by 
demand growth. In some cases governments have intervened in the beef 
market in order to control variability and increases in beef prices. This 
intervention ia clearest in Brazil. where up to 1982 the government bought 
and stored refrigerated beef. On average 10% of annual beef production 
went into government controlled freezer atorage (Rivss, et.al., 1986), a 
program which was very costly to operate and which in the end ls counter 
productive within the context of beef cycles (Jarvis, 1986). 

However, a far more deminant influence on beef prices over the past 25 
years was the rapid rise in poultry production. Production of chicken meat 
has grown at a sustained rate of about 9% per year in tropical Latin 
America over the 1968/84 periodo In Hrazi1 poultry production -- or at 
least commercial production -- grew at an annual rate of 26% from 1960 
through 1983. Su eh growth, even from a relatively small initial level, i8 
rare and reflects the dynamism that can arise when technological changa i8 
linked to an expansive market. As a result per capita consumption of 
chicken meat in tropical Latin America increased frem 4.8 kg. in the 
1969/76 period to 8.2 kg. in the 1978/85 period, a level that i8 now well 
over half the per cap ita consumption level of beef (14.0 kg). Chicken meat 
thus allowed an expansion in total meat consumption, i.e. beef, pork, and 
chicken, increasing its relative share from 18% to 29%. 

Increasing consumption at such rates was motivated by the declining 
real price of poultry meat, which in turn was possible because of declining 
costs due to technical change. Moreover, the price of chicken declined 
even more relative to the reference mest, beef (Table 7). In countries 
such as Brazil, Colombia and Peru chicken was more expensive than beef in 
the 1960's and in the early 1970's chicken became cheaper, with the price 
difference widening through the 1970's and 1980's. In other countries, 
such as Mexico, Venezuela, Jamaica and the Dominican Republic beef and 
chicken were similarly priced in the early 1960's. However, again the 
tendency was for chicken to become increasingly less expensive relative to 
beef. Declining prices and increased incomes certainly induced increased 
consumption levels of chicken. !he question, however, i8 whether changing 
relative prices eaused a substitution of beef by increased ehicken 
consumption. 

IneCIDe growth was not the dominant force influencing consumptlon 
trenda in meats; rather, prieea played a much more significant role. Based 
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TABLE 6. Latin Amerita: Comparison between Growth in Excess Demand and 
Real Price Increases for Beef, 1970-81. 

Production Demand Growth in Growth in 
Country Growth Growth Excess Demand Real Prices 

(%) (%) (%) (%) 

Brazil 1.5 6.1 4.6 3.0 
Colombia 3.5 4.9 1.4 - 0.7 
Ecuador 5.3 8.9 3.6 3.0 
Paraguay - 1.1 4.4 5.5 - 0.4 
Pero - 1.3 3.0 4.3 3.1 
Venezuela 5.4 4.2 - 1.2 6.7 2 Dominican Republic 3.4 6.0 2.6 1.1 
Panama 1.3 3.5 2.2 2.7 

1 Retail Prices 2 1974-84. 

Source: CIA! (1985) and national statistical (price) sources. 
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TABLE 7. Latin America. Growth Rates of Retail Prices 
for Meats, 1965-84. 

Country 

Colombia (1960-84) 

Brazil (1960-82) 

Ecuador (1970-84) 

Peru (1966-83) 

Venezuela (1965-84) 

Panama (1960-84) 

Beef 
(%) 

- 0.4 

2.4 

2.7 

2.3 

2.2 

1.7 

Dominican Republic (1974-84) - 1.1 

Source: CIAT data files derived from national 
statistical sources. 
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Ch1cken 
(%) 

- 3.6 

- 2.7 

- 0.1 

- 4.1 

- 2.4 

- 2.1 

- 2.9 



on the study by Rivas, at.al. (1986) the own price elasticity for becf 
varies between .05 and .78, with four of the saven countries havlng a price 
elasticity below .25 (Table 8). Beef consumption ls moderately inelastic 
with raspect to prica, a finding that reflecta the relatively high 
consumption levela for the maat. For chicken, on the other hand, the own 
prica elasticity varies from .12 to 1.72 but with the elasticity being 
greater then .90 in four of the countries. Conaumption of chicken meat ia 
thus very responsive to price changes, a fact reflected in the declining 
price trends and the high growth rates in per capita consumption. However, 
what i8 particularly aalient is that the croas-price elasticity, measuring 
the substitution of beef by chicken, is eithar similar to or in the1ysse of 
Brazil significantly larger than the own price elasticity for beaf -. In 
general, s ehange in the chieken price will have as much influence on beef 
consumption as an equivalent change in the beef price itself. Tbese 
eross-priee elasticities vary between .4 snd .74. Tben eonsidering the 
very significant rates of decline in chieken priees, the substitution 
effeet playa a significant role in holding down beef pricea -- this i8 
clearest in Brazil (Table 9). Moreover, the total effeet of price changes 
(both own-price and the substitution effects) has a more dominant influence 
on demand than income changes. 

Consumer budget surveys from Peru and especially Brazil give a more 
detailed look at changes in meat consumption. What i8 apparent in major 
metropolitan areas of Brazil between 1960 and 1975 i8 the declining 
consumption of beef and the rising consumption of poultry. Consumption of 
chicken meat increased across all income strata, while that of beef tended 
to decline aeross al1 income strata (Figures 2 and 3). Tbese trends again 
support the dominance of the price effect over the significant growth in 
income during the periodo 

Tbe most significant substitution of ehicken for beef was among the 
lower inceme strata. Chicken WaS rarely eaten by the urban poor in the 
1960's. By 1975 chicken was virtually on a par with beef, as the principal 
meat eaten by the lower income strata. As significant, however, the total 
consumption ot meat by the poor declined over the period in the Northeast 
of Brazil. Vergolino (1980) presents data tor Recite to show the 

In Jamaica, Venezuela and the Dominican Republie the cross-price 
elasticity was either not signifieant from zero or negative, the 
latter indicating complementarity, which is nevertheless doubtful. 
The cross-price elasticity of ehicken consumption with respect to beef 
prieea was in all cases positive. Such non-symmetry in sign is not 
possible. In all these countries the own-priee elasticity for beef is 
not significant from zero and moreover, ehicken is a large consumption 
item, with per espita consumption levels being higher than beef in 
Jamaica and the Dominican Republic. Under such circumstancea the 
structural model was not able to distinguish between the effect of the 
two prieea on meat eonsumptien. 
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TABLE 8. Latin America: Estimates of Demand Elasticities for Beef and Chicken Meat. 

Beef Chicken 

Country Income Own Price Cross Price Income Own Price Cross Price 

Colombia 0.72 - 0.69 0.42 0.88 - 0.46 0.61 

Peru 0.85 - 0.42 0.40 0.75 - 1.19 0.66 

Venezuela 0.37 _ 0.05a 
- 0.33 1.09 - 0.92 0.44 

..... Erazil 0.32 - 0.23 0.50 1.69 - 1.26 0.03a 

"'" 
Mexico 0.37 - 0.78 0.74 0.74 - 0.62 0.22 

Dominican Rep. 0.77 - O .14
a 

- 1.12 O.OOa -0.12 0.19
a 

Jamaica 0.67 - O. 12
a _0.20a 0.80 -1. 72 1.27 

a The estimate is not significant at the 10% probability level. 

Source: Rivas, Sere, Sanint and Cordeu (1986). 



TABLE 9. Brazil: Disaggregation of Factors Influencing the Growth in Beef 
Demand. 1960-82. 

Demand Component 1960-67 1968-75 1976-82 Average 
(%) (%) (%) (%) 

Actual Per Capita Consumption - 1.2 1.3 - 2.8 0.3 

lncome Effect (e:.~ .32) 0.8 2.7 0.8 2.0 

Growth in Excess Demand 2.0 1.4 3.6 1.7 

lmpl1ed Price Change (f..- -.23) 8.7 6.1 15.7 7.4 

Actual Change in Beef Price 2.9 8.2 3.3 2.4 

Actual Change in Poultry Price - 2.3 - 0.6 - 6.3 - 2.7 
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consistency of this trend (Table 10). Rising beef prices were squeezing 
the meat consumption of the poor, even though there was a significant 
switch into chicken. Finally, the data for Peru (Table 11), suggest how 
rapidly substitution can take place when the change in relative prices i9 
so marked. 

Chicken ia now the principal meat in the diet of every Caribbean 
country except Haiti and Cuba. In Peru also, chicken is the dominant meato 
If current production trenda in beef and poultry continue (obviously a big 
assumption), by the end of the century poultry will ha ve passed beef as the 
major meat source in most of the other countries of tropical ~atin America, 
apart from Colombia, Pan ama , Paraguay and Costa Rica. This representa a 
revolution oí some magnitude snd thus bege the question of whether these 
trends can continue, an issue which turns the analysis to an evaluation of 
the production side. 

The Intensive Versus the Extensive Frontier 

Comparatively llttle meat moves in international trade. Transport 
costs are su eh that domestic production usually has an advantage over 
imports, even in the case of East Asia where the bulk of the feed 
ingredients must be imported. If the major portion of increasing demand 
for meat in ~atin Ameriea is to be met by domes tic production and if the 
different meats are substitutable to a relevant degree, then the poliey 
question revolves around the produetion options open to meeting che 
increasing demand for meato This leads naturally to a consideration of the 
potential for expanding and/or intensifying beef production systems versus 
the potential for expanding and/or intensifying swine or poultry production 
systems. The central question for Latin Ameriea i8 whether these two 
options are complementary to a relevant degree or whether at some point 
they,become competitiva. 

Beef production systems in ~atin Ameriea are land extensive. Sorne 
countries, such as those in the Caribbean which do not have the lsnd 
resources or such as Peru which laeks extensive grasslands, have met rising 
meat demand by dependenee on pork and poultry production. All the other 
countrles of tropical ~atin Amerlca have extensive grasslands. Growth in 
beef production in tropical Latin Amerlea to date has depended principally 
on increasing pasture area (Table 12). 1.e. growth through expandlng 
extensive production systems. Only Brazil and Venezuela have managed a 
consistent incresse in the carrying capscity of its pasturas. In these two 
cases there was a degree of excess capacity and a reliance (more so in the 
case oi Venezuela) on natural savanna with a low carrying capacity. Only 
recently have both countries reached levels similar to other ~atin American 
countries. 

The potential for meeting the increasing demand for beef purely by 
horizontal expansion 1n most countries 18 limited. During the 1970's and 
1980's countries such as the Caribbean countries, Mexico, Ecuador, El 
Salvador, Guatemala and Peru reached a situation where any expansion in 
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TABLE 10. Brazil: Trends in Annual Per Capita Consumption of Beef 
and Poultry in Recife. 

Average Consumption Low Income 1/ 
Year of Strata -

Consumer Beef Poultry Beef Poultry 
Survey (kg) (kg) (kg) (kg) 

1961/62 31.6 1.3 n.a. n.a. 

1967/69 28.4 5.2 14.5 0.5 

1973 23.0 13.0 8.9 3.7 

1975 17.9 10.5 4.4 2.5 

!I Families with income les s than one minimum salary 

Source: Vergolino. 1980. 
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TABLE 11. Peru: Consumption Changes for Beef and Poultry by lncome Strata in Lima, 1972-1979. 

Consumption per Family 
Real Prices 

Low lncome Strata Medium lncome Strata (1973 - 100) 

Year Beef Poultry Beef Poultry Beef Poultry 
(g/day) (g/day) (g/day) (g/day) (Soles/kg) (Soles/kg) 

1972 136 126 241 177 44.9 75.7 
co o 

1976 56 318 75 425 65.3 45.9 

1979 29 210 90. 290 50.S 47.6 

Source: Ministerio de Agricultura, 1985 



TABLE 12. Latin Ameriea: Changes in Cattle Stoeks, Pasture Area and Stocking 
Rate in Seleeted Producing Countries, 1950-1980. 

Pasture Area 
as % of 

Country and Cattle Stock Pasture Area % Pasture Stocking Total Farro 
Year Cultivated Rate Area 

(1000 head) (1000 ha) (%) (head/ha) (%) 

Brazil 
1950 47,089 107,633 13.9 .44 46.4 
1960 57,102 122,335 16.4 .47 49.0 
1970 78,562 154,139 19.3 .51 52.4 
1975 101,674 165,652 24.0 .61 51.1 
1980 118,086 174,500 34.7 .68 47.8 

Venezuela 
1950 5,769 13,501 12.1 .43 61.0 
1961 6,519 16,608 16.6 .39 63.9 
1971 8,678 16,080 31.8 .52 60.7 
1980 10,791 17,471 32.4 .62 n.a. 

Panama 
1950 570 552 77 .4 1.03 47.6 
1961 763 818 83.5 .93 45.3 
1971 1,260 1,141 84.6 1.10 46.0 
1980 1,345 1,296 78.4 1.04 57.4 

Costa Rica 
1950 608 617 40.0 .98 34.5 
1963 1,051 937 42.7 1.12 35.1 
1974 1,694 1,558 47.0 1.09 49.9 

Colombia 
1960 14,781 14,606 n.a. .66 53.6 
1971 19,808 17,930 n.a. .70 57.1 

Source: Agricultural Censuses for the various countries; data for Colombia is 
from Hertford and Nores (1982), 
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pasture had to compete with cropland. These countries depended on quite 
significant rates of growth in poultry production to meet rising meat 
demando There is some potential to bring additional land under grazing in 
the rest of Latin America but only in Brazil, Venezuela and Colombia does 
the potential exist to meet rising beef demand purely by horizontal 

>expansion. In these countries the issue is more what factors will be 
responsible for inducing growth, especially when continued growth in 
poultry and, to a more limitad extent, pork is also an option. 

Technica1 change in beef production systems i8 critical to determining 
the future share that beef will have in overal1 meat consumption in 
tropical Latin America. This is a particularly complex issue on which 
volumes have been written, but what ia relevant in the current context ia 
some speculation about the overall determinants that will induce increased 
productivity in beef production systems and a delineation of the policy 
choices. Jarvis (1986) has recently reviewed many of these issuas. Two 
principal points seam to come out of this analysis. First, technological 
change within beef production aystems usually requires fF interacting 
complex of changes within the overall production system -. Although this 
conclusion i9 based on experience with livestock development projects in 
the Southern Cone, technical change in tropical beef systems as well must 
anticipate both an adoption sequence within an overall technological 
package and significant interactions between management and the return on 
the lnvestment required in applying the technology. 

Second, tropical beef systems, while implying a significant capital 
investment, are nevertheless low-input, low-productivity systems. Capital 
i6 the constraining factor in the system. Investment in new technology 
usually will be recouped by a future stream of benefits and therefore, will 
in general depend on an improved, initial cash flow. Incorporatíon of a 
cropping component or milking can be a critical element in developing the 
cash flow that will sustain the investment programo However, again this 
implies a significant increase in management resources devoted to the 
overa!l enterprise. 

!I Jarvis (1986) makes the point thusly: "But more productive pastures 
(particularly the fertilized grass-legume mixes) mean increased 
variable costs and require more sophisticated management if they are 
to be profitable. Herd expansion ia necessary to utilize fully the 
increased pasture production and to justify the increased expenses, 
and the additional animals must be purchased, for natural herd buildup 
takes several years, and to wait that long for increased production 
would sharply reduce the profitability of the investment. Because 
diseases are more damaging to profitability in a high-production 
operation, improved health practices are needed. Time-honored 
traditional practices must be discarded and others must be learned to 
obtain the productivity desired from the new package (p.132)." 
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These issues can be extended to a maero-seale by analyzing tbe'ease of 
Brazil. What ia found in Brazil i8 a signifieant structural ebange in the 
loeation of beef production. There has be en a basic shift in beef 
production out of the South and Southeast and into the Center-Weat ando to 
a leaser extent, the Nortb (Table 13). Cattle herda in the Northeast 
increased at about tbe aame rate as the overall rate in Brazil as a whole. 
There are two elements to this procesa. First, in the period there was a 
dynamic inerease in erop area in the South and Southeast. espeeially 
Boybeans and wheat in the South and sugareane, eitrus and soybeana in the 
Southeast. This put a brake on the expansion in pasture area in the two 
regions. Neither inereasing produetivity nor rising beef priees were 
suffieient to motivate a signifieant production response. This, in turn, 
opened a window for the expansion of beef systems into the cerrados of the 
Center-West. This expansion, however, depended on the sowing of pasture, 
given the low earrying eapacity (0.2 animal units per hectare) of the 
natural savannas. This was supported by the very significant credit and 
transport subsidies given to first rice and then maize production in this 
region. Crop production during the period was a eomponent of beef systems 
in the cerrados (Vera and Sere, 1985) and supported the sowing of pastures. 
Thus, a dynamic erop sector in traditional production zones and policy 
support (through crop subsidies) to pasture establishment in the cerrados, 
resulted in an overall shift in the locus of beef production to the 
Center-West. 

Making future increases in beef production dependent on the cerrados 
and, to a more limited extent, the Northeast is a reasonable but riskier 
strategy. The risk arises in the dependence on technology for expansion of 
beef production in the cerrados and tbe underlying structural features of 
land settlement in these areas. The first factor lending instability to 
this expansion i8 the changes in crop policy. The recent policy emphasis 
in the rice sector is to shUt production to the irrigated sector of the 
South and Northeast. Maize, on the other hand, ia not well adapted to the 
soils typical of the region and requies significant input S and a transport 
subsidy to remain competitive. The second factor ia the management 
constraint as a deterroinant oí the rate of sowing of improving pastures. 
This ia portrayed in Table 14 which suggests that the increasing area in 
pastures in the Center-West is eoming in farro aizes of 500 hectares and 
over and that there ia a strict negative relationship between farm size snd 
stocking rate (and implicitly the stringency of the management constraint 
in the effective utilizatian of the pasture resauree, especially when lt i5 
noted that the percentage distribution of cultivated pasture ia not 
significantly different between farm sizes). Moreover, milking declines in 
importance in this range of farro sizes. Sinee pasture technology la key to 
an increased growth in beef productlon in the Center-West, a principal 
issue ia the limits farm size places on the adoption and effective 
utilization of that technology. 

The case of Brazil brings into sharper fecus then the determinante of 
inereased growth in beef produetion in the rest of tropical Latin America. 
The cases of Brazil, Venezuela and Colombia are in one Sense unique bacanee 
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TABLE 13. Brazil: Changes in the Distributlon of Cattle Stock and Pastures by Major 
Reglons, 1970-80. 

Cattle Stock Pasture Area 

Year and Dual Percent Stocking 
Reglon Beef Mllk Purpose Total Total Cultlvated Rate 

(000 head) (000 head) (000 head) (000 head) (000 ha) (%) (head/ha) 

North 
1970 1,346 131 206 1,706 4,428 14.4 .39 
1975 1,684 142 299 2,130 5,281 29.8 .40 
1980 3,555 307 123 3,989 7,722 48.8 .52 

Northeast 
1970 7,328 3,701 2,466 13,806 27,875 20.6 .50 
1975 11,307 3,507 3,012 18,041 30,624 22.3 .59 
1980 15,572 4,283 1,502 21,506 34,159 30.3 .63 

Southeast 
1970 10,431 13,148 2,995 26,845 44,739 23.8 .60 
1975 17,803 11,749 5,540 35,237 47,277 24.4 .75 
1980 20,199 11,633 2,949 34,835 43,639 37.1 .80 

South 
1970 11,694 5,506 1,545 18,953 21,613 16.8 .88 
1975 14,499 3,935 2,483 21,516 21,160 21.0 1.02 
1980 18,721 4,710 909 24,495 21,313 26.4 1.15 

Center-West 
1970 12,699 2,726 1,774 17,252 55,483 16.4 .31 
1975 20,446 1,622 2,669 24,750 61,310 24.9 .37 
1980 29,258 2,821 1,178 33,261 67,666 57.4 .49 

Total 
1970 43,498 25,213 8,986 78,562 154,139 19.3 .51 
1975 65,739 20,956 14,003 101,674 165,652 24.0 .61 
1980 87,306 23,754 6,661 118,086 174,500 34.7 .68 

Source: IBGE, 1974, 1979, 1984. 
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TAln~E 14. Braz1l: D1str1but1on of Pasture Area and Cattle Stock by Farm Size and 
Selected Product1v1ty Measures, 1980. 

Farm S1ze Pasture % Pasture % Increase Cattle % Cows Stock1ng 
Strata Area Cult1vated Pasture Area Stock M!lked Rated 

1970-1980 
(ha) (1000 ha) (%) (%) (1000 head) (%) (head/ha) 

Less than 5 404 35.4 9.0 2,065 17 .0 5.11 
5-10 1,012 34.8 0.9 2,353 19.9 2.32 

10-20 2,801 33.8 0.6 4,796 21.3 1.71 
20-50 8,889 33.8 0.0 10,509 18.8 1.18 
50-100 11 ,292 34.1 3.6 10,484 17.3 .93 

100-200 15,884 35.1 8.1 13,003 15.3 .82 
200-500 27,555 36.0 9.1 20,347 11.8 .74 
500-1000 22,654 38.2 12.5 15,316 7.7 .68 

1000-2000 21,715 37.3 17.5 13,633 4.9 .63 
2000-5000 24,404 37.9 16.2 12,954 2.9 .53 
5000-1,0,000 12,756 33.6 16.9 5,265 1.8 .41 

More than 10,000 25,134 25.9 27.8 7,277 0.8 .29 

Total 174,500 34.7 12.3 118,086 10.5 .68 

Source: IBGE (1984) 
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of the extensive areas of underexploited savanna. Land rights in this 
"extensive frontier" have already been largely determined, being 
distributed in very large farma. Further sub-division of farms based on 
migration into these areas and buying of relatively cheap land is 
eonditioned to a large degree by migration patterns in these countries. 
All have reached the demographie transition in which the rural population 
has started to decline absolutely and the urban centers have hecome 
principal poles for rural out-migration. As in Brazil, intensification of 
the llanos areas of Colombia and Venezuela will depend on the 
crop-livestock competition in the longer-settled agricultural regiona. 
Venezuela has more recently developed priee supports and input subsidies 
for expansion in maize, sorghum and rice production. However, sinee a crop 
component is instrumental to pasture establishment and improvement in besf 
production systsms, the result of this has been to improve beef systems 
closer to markets (both crop and meat markets) rather than shift the 
comparative advantage ta the further reaches of the llanos. In Colombia 
the same thing has happened to a more limitad extent in the Atlantic Coast 
and Piedmont areas, with no shift in comparative advantage to the llanos. 
Outside these three countries eropa and/or milking are becoming a more 
integrated feature of beef production aystems as market presaures, s more 
msnageable farm size snd the complementsrities between erop production snd 
pastura extablishment contribute to increased productivity. 

However, thls expansion in feedgrain and, to a certa1n extent, oilseed 
production i8 a response to the even fas ter development of the "intensive 
frontier" in the tropical Latin American meat sector. Expansion of the 
intensive frontier is wel1 represented by evolution of the poultry industry 
in tropical Latin America and the swine sector in the south of Brazil, in 
Venezuela snd in parts of Mexico and Paraguay. In fact, the poultry 
revolution in Latín America, as in Asia, represented not so much an 

·intensification of current production systems as a complete restructuring 
of the sector. The impetus was the rising demand for meat, sided by rising 
beef prices and urbanization. Whereas traditional production was oriented 
to rural consumption, the rise of large-acale broiler operations, often 
vertical1y linked to feed concentrate manufacturers, was oriented to the 
development of urban markets. Marketing of chicken followed the 
development of supermarkets as a major form of food retailing snd the rise 
of "fast food" chicken restaurants. The whole. poultry sector was 
transformed from retailing, through production and provision of feed 
sourees. This restructuring allowed for significant gains through 
economies of scale at a11 1evels. 

Economies of scale were probably even more important in the decline of 
poultry prices than was technical change, which is not to diminish the role 
played by new technology. Balanced feed technology together with new 
breeds, often lntroduced from the Unieed Seates, resulted in a significant 
decline in the amount of feed needed to produce a kilogram of meato 
Mortality measures were reduced by antibioties, the time to slaughter 
weight declined, and slaughtering technology allowed factory-seale 
operations. The impact wss a significant reduction in per unit costs and 
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as importantly an ability to adjust production levels very quickly to 
changes in profitability, whether due to output or feed priee changes. For 
those governments coneerned about the inflationary impact of meat priees, 
the poultry industry allowed much more control over market priees. As the 
weight of chicken meat increased in the consumers' budget, in SOrne cases to 
a parity with beef, the supply responsiveness and weight in the consumer 
budget drew meat sector policies toward the poultry industry. 

Feed is the dominate cost in the production of poultry meat, making up 
to 80% of the total (Table 15), lt i6 this switch from land devoted to 
pasture to land planted to feed crops that forms the basis of the develop­
ment of the intensive frontier. On average a hectare of land in Brazil can 
produce 1.8 ton s of maize or 1.3 tons of soybean meal. With a conversion 
rate of 3.4 kg of feed for every 1 kg of chicken meat, a hectare of land 
can produce 490 kg of meato By comparison the average annual production of 
beef per hectare in Brazil i5 15 to 20 kg. Per hectare costs are obviously 
very different between beef and chicken and the quality of the land is 
often quite different, but the option is clear in those agricultural 
economies that have exhausted their agricultural frontier or for the other 
countries where the rate of expansion of pasture land is insufficient to 
accomodate rising meat demando Moreover, the dynamics of the process 
suggest that the faster the expansion of the intensive frontier, the slower 
T 15 the rate of expansion at the extensive frontier (Upton. 1976) or the 
greater the need for technical change in the procesa of developing the 
extensive frontier. 

The feed concentrate industry has in most instances been the lead sec­
tor in the development of the poultry industry. lt is the growth node. 
with forward linkages to poultry producers and backward linkages to feed 
grain producers. The dynamism of the balaneed feed industry establishes 

'the limit~ on poultry expansion and establishes the market growth for feed 
ingredients. This industry has been dynamie indeed, with annual growth 
rates in almost all eountries of vell over 10% (Table 16). The major 
portion of feeds are directed to poultry but swine feeda form a significant 
component in countries such as Mexico and Venezuela. There has been little 
difficulty in drawing investment resources into the industry at rates 
sufficient to maintain growth rates. To date only government interventions 
have limited growth in the concentrate industry •. Examples are the price 
controls on eggs and poultry meat in Mexico and Peru, often creating a 
cost-price squeeze, and the controls on imports of feed ingredients in 
Colombia and to a certain extent, Ecuador. 

The expanding concentrate industry precipitated a rapid rise in the 
demand for feed components. especially carbohydrate sources. This resulted 
in significant demand-led grovth in the feedgrain sector. In some 
countries, feedgrain demand was met by the expansion of an already existing 
maize production base; in other countries sorghum expanded rapidly as a new 
crop. In no tropical Latin American country, except for Paraguay, was the 
expansion in production always able to meet the increases in demando 
All-these countries turned to imports of feedgrains, with import volumes 
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TABLE 15. Peru and Brazil: Cost Distribution (as a Percent of Total 
Production Costs) in the Production of Broilers. 

Cost Component 

Feed 
Day-old Chicks 
Vaccine 
Litter 
Disinfectant 
Water 
Labor 
Other 

Total (%) 
(Cost/kg) 

Minas Gerais, 
Brazil 

May 1978 
(%) 

65.6 
19.5 
0.5 
0.2 
0.8 
0.9 
3.8 
8.7 

100.0 
Cr$12.07 

Lima, 
Peru 

May 1986 
(%) 

77.6 
15.6 
1.5 
0.7 
0.4 
2.2 
0.9 
1.1 

100.0 
12.94 Intis 

Note: Costs for Brazil are based on a lot size of 5,000 birds; that for 
Peru i9 based on a lot size of 100,000 birds. 

Source: Informe Agropecuario (1978) and Malarin (1986). 
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TABLE 16. Latin America: Characterization of the Mixed Feed Industry. 

1984 Percent 1970-84 
Country Production Poultry Growth Rate 

(000 t) (%) (%) 

Brazll 10,824 67 ll.O 

Colombia 1,536 76 18.6 

Peru 595 73 4.6 

Venezuela 2,244 66 9.9 

Mexico 8,500 53 5.8 

Jamaica 227 62 n.a. 

Source: Associations of Feed Manufactureres in the individual countries 
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growing rapidly in al1 but a few cases. At this point the analysis turns 
to a closer evaluation of the determinants of the supply of carbohydrate 
componente for animal feeds. 

The Grain Divide: !be Choice of Carb~hydrate Source in Feed Demand 

A rapidly expanding feed concentrate industry, led by the inereasing 
demand for animal products, can crea te either a very dynamie domestic grain 
sector, riaing real prieea of graina or increasing grain imports. A dynam­
ie grain sector creates obvious positive benefits but rising grain priees 
or imports can raise significant policy problems. Inereasing demand for 
maize ss a feed souree, partieularly, has significant implications for 
eountries in Latin Ameries where maize i5 a primsry food gouree and whieh 
often intervene in maize marketa to keep consumer priees low to poorer seg­
ments of the population. Yotopopoulos (1983) argues thst the rising income 
of the middle ineome e1asses leada to rising demand for incorne elaatie 
foods, particularly mest, which in turn ean bid grain prices up; the latter 
obviously can have a negative effect on the nutrition of the poor, who de­
pend on such grains as a primary calorie souree in their dieto However, in 
Latin America govarnments haya taken ateps to minimize this competition, 
enhancing natural segmentation in grain markets based on price and quality 
factors. 

Grains are virtually perfectly substitutable in balanced feed ratians 
faetors such as earotene, tannins, and amino aeid content do rasult in 

price differentials but do not hinder substitution -- but this i8 
definitely not the case in the human dieto Substitutian between rice, 
wheat and maize does occur hut only to a more limited degree and sorghum is 
not se en as a food exeept in very limited, rural areas of Central America 
and Haiti. What is also elear in Latin America i6 that foad uses will 

'always bid grains away from feed uses, not vise Versa. Rice is rarely used 
in animal feeds and wheat only slightly less often in Latin America, 
principally because the nutrient content is too expensive relative to 
alternatives. Moreover, in countries where hard (dent or flfnt) maize is a 
major food source, sorghum ie normally the principal grain used in feed 
rations. !bis i8 certainly the case in Mexico, Nicaragua, Venezuela and 
Colombia -- in the latter country maize is only of regional irnpartance in 
human diets. !bere is a natural evolution to that grain which does not 
compete in the food eeonorny, essentially because too often the foodgrain 
becomes too expensive or too scarce to sustain the animal feed industry. 

In countries sueh as Brazil, Dominican Republic, Jamaica, Ecuador, 
Peru, and Panaroa maize is the principal grain in feed ratione. In all 
these eountries rice and/or wheat ie the major foodgrain. In most of these 
countries root crops and plantains are also important calorie sources. In 
Ecuador and Peru soft or floury maize is a regionally important food SOUTc~ 
but this is a distinct commodity from the hard maize. In all these latter 
countries hard maize is a minor food eonsumption item with readily 
available supplies of more preferred grains. In such a food economy, 
changes in overall food demand for maize will have little impact on ita 
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price. Competition between the food and feed markets in these countries 
are thus minimized by the structure of gratn preferences and relative 
prices. 

The above would appear a workeable solution to food-feed competition 
were it not that many governments heavily subsidize the consumption of.key 
grains -- eg. maize in Mexico or wheat in Brazil, Peru and Ecuador. In 
such cases food grains become price competitive in feed rations, snd 
governments try to maintain the independence of the two markets through 
elaborate administrative rules on imports, domestic sales, and subsidy 
payments. In all Cases a national grain marketing agency administers much 
of domestic marketing of the subsldlzed grain. Nevertheless, in all these 
countries there ls evidence of some leakage of the subsidized foodgrain 
into use by feed compounders. The clearest case i6 wheat flour in Brazil 
(Table 17), where f10ur prices to the consumer were kept exceptionally 
low. 

Intervention into foodgrain markets in many cases precipitated later 
interventions in feedgrain and poultry markets. The policy objectives 
varied somewhat but all major feedgrain producing countries, apart from 
Carribean countries, intervened to support farmer ineomes and to provide 
sufficient incentive to increase produetion. How this was done varied 
depending on whether foodgrain consumption was subsidized. In countries 
sueh as Mexieo, Venezuela, Pern, and Brazil, where foodgreins were 
subsidized, governments normal1y intervened with input subsidies, 
partieular1y ferti1izer and credit, and ettempted to keep output prices at 
around import priees (in many cases this failed due to a progressive 
overvaluation of the exchange rete and produeer priees moved above import 
prices). On the other hand, countries such as Colombia and Panama did not 
subsidize foad grain eonsumption and in turo maintained support prices for 
feedg.rains well above import priees, through a government marketing agency 
and import controls. Through the 1970's most countries intervened to some 
degree in feedgrain markets, almost always to the advantage of feedgrain 
producers but only rarely neg1ecting the interest of the feed concentrate 
industry. 

Striking a balance between the interests of feedgrain produeers snd 
feed concentrate manufaeturers often required either subsidies or the 
strategic use of imports, often comlng in under overvalued exehange rates. 
Each country managed incentives to the tVlO groups through a state marketing 
agency. This agency maintained the producer support priee by buying in the 
domestie market when necessary, also controlled the price and supplies to 
the feed compounding factories. and managed imports. In some cases, e.g. 
Peru and Venezuela, the marketing ageney would sell to the fsetories st a 
lower price than the domestic price, in effeet balaneing the 10SB by 
imports that were even eheaper. Peru and Venezuela also eventually moved 
to a system of sllocating import quotas at import prices to faetories on 
the basis of purchases of domestie produetion at the higher support prices. 
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TABLE 17. Brazil: Difference between Wheat Flours Sold by Flour MilIs and 
Actual Human Consumption, August 1914/July 1975. 

Region 

Rio de Jane1ro 

Sao Paulo 

South 

Minas Gerais, 
Espirito Santo 

Northeast 

Federal District 

North 

Total 

Sales by 
MilIs 

(t) 

441,244 

1,005,645 

121,556 

310,646 

676,660 

23,297 

168,924 

3,353,972 

Flour Absolute 
Consumption Difference 

(t) (t) 

292,113 155,131 

584,951 470,694 

769,365 - 47,809 

279,665 30,981 

511,943 164,717 

18,970 4,327 

145,645 23,279 

2,552,652 801,320 

Note: The major portion of the mixed feed industry 1s located in Sao 
Paulo. The consumption estimate is based on the national food 
budget survey. 

Source: CFP (1981) 
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However, by far the more usual subsidy was for transport costs. In 
this case both support prices snd sales prices to the factory were fixed at 
s single price for the whole country. This was little preblem for a 
country such as the Dominican Republic or Panama but had profound 
implications fer large countries such as Mexico, Peru and Brazil -- in 
Brazil tbe CFP would sell at market prices in the regien but often with a 
transport subsidy. In all these countries surplus feedgrain production 
areas were often far removed from deficj,t demand areas. In Brazil snd Peru 
this was s direct subsidy to foster feedgrain production in frontier areas, 
in Peru in the selva region and in Brazil in the center-west, cerrado 
areas. Transport subsidies in these cases were large and shifted 
comparative advantage to those areas where transport costs would often be 
prohibitive. 

Brazil is a case where transport subsidies absorbed by CFP can shift 
comparative sdvantage away from local prorluction. TabIe 18, showing the 
regional structure of maize produetion and demand, clearly highlights that 
maize must move from the soutb and center-west to tbe deficit areas of the 
northeast and southeast. The comparison of relative costs (Table 19) 
clearly shows the importanee of transport costs in the supply of feedgrain 
markets in Brazil. Subsidies are often necessary to keep the center-west 
areas competitive in maize production, often st the expense of the 
development of production in the Northeast -- a point to which the 
discussion will return in discussing the potential for cassava in feed 
rations. 

Feedgrain production has responded to the expanding markets and poliey 
interventions, except in Fanama and Peru (Table 20) -- in Peru maize supply 
has depended on the relative support price of maize to rice, with rice 
having a clear advantage upto 1985. Basie differences in technology 
between maize and sorghum bring into sharp foeus how these production 
increases were achieved. In the case of sorghum, production increases were 
achieved by expanding area planted with an importad technology based on 
hybrid seed and mechanized production, from pIanting through harvesting. 
This technology was appropriate for expansion wholly on large farms. In 
malze, on the other hand, the production structure in most tropical Latin 
American countries has been skewed toward the small-scale producer. 
Moreover, the increase in produetion, especially in the last decade, has 
been due more to increasing yields, except in Paraguay, than increasing 
area. The implication, however, that small farmers were able to capture 
the major portion of the benefits of this expanding market are not 
supported by the limited data on the subject. In Ecuador the small-scale 
producer of floury maize in the Sierra remained isolated from the change in 
the market for yellow, dent maize. This was captured by large scale, 
mechanized producers on the Pacifie coast. In Brazil (Table 21). both 
yields and area expanded in farms above fifty hectares, as both mechanical 
and yield increasing technologies were adopted by larger seale fa.mers. 
Tbose farmers with farms from 5 to 50 ha. in size, increased yiclds but 
with declining area planted to maize. Farros of 5 ha or less were 
effectively marginalized as yields remained static and area declined 
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TABLE 18. Brazil: Regional Surpluses (+) or Deficits (-) 
in the Production of Maize and Animal 
Feed, 1983. 

Region Maize Animal Feed 
(000 t) (000 t) 

North 19.3 28.7 

Northeast 708.0 - 199.3 

Southeast - 1212.1 - 139.9 

South 600.1 346.6 

Center West 1559.1 30.8 

As a Pereent of Total Consumption 

North 7.4 39.1 

Northeast 44.0 22.1 

Southeast 16.6 3.0 

South 6.2 6.7 

Center West 186.5 9.5 

Sources: CFP and Sindicato da Industria de Racoes 
Balanceadas. 
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TABLE 19. Brazil: Private and Social Costs of Supplying Maize and Dried 
Cassava in the Northeast, 1986. 

Item 

Locally produced maize 

Maíze from South 

Maize from Center West 

Imported maize 

'Locally p,oduced cassava 

Maize price 

Prívate Costs 

Absolute 
(Cr$/t) 

1517 

1616 

2494 

1705 

1306 

1690 

Cassava/Maize 
(%) 

86 

81 

52 

77 

77 

Source: CFP and CIAr - EMBRATER survey. 
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Social Costs 

Absolute 
(Cr$/t) 

1405 

1468 

2130 

1675 

1231 

1690 

CassavafMaize 
(%) 

88 

84 

58 

73 

73 



TABLE 20. Latin America: Characteriz~tion oí the Peedgrain Sector, 1966-85. 

Production '!Iet Imports 

Country Volume Growth Growth Volume Volume Volume 
1983-85 1966/75 1975-85 1966-68 1976-78 1983-85 

(1000 e) (%) (%) (1000 e) (1000 t) (1000 t) 

Sorghum 
Mexico 5,557 10.0 4.0 - 177 517 2.766 
Colombia 574 19.8 4.6 1 60 127 
Venezuela 475 10.7 15.3 1 513 546 

'" Habe 
C1' Brazll 20,638 3.6 3.0 - 760 - 529 72 -

Dominican Republic 97 2.2 - 0.3 O 93 185 
Ecuador 257 4.3 1.3 1 20 10 
Paraguay 473 5.8 4.3 4 S 12 
Peru 689 1.2 0.2 22 212 255 
Panama 72 - 5.7 0.3 1 4 29 
Jamaica 4 9.6 12.5 47 166 177 

Source: PAO (1986). 



TABLE 21. Brazil: Change in Area Planted and Yield of Maize by Farm Size 
During the Period 1970-1980. 

Farm Size 
1980 % Increase 1970-1980 

Strata Area Yield Area Yield 
(ha) (000 ha) (t/ha) (%) (%) 

Less than 5 979.6 0.93 - 23.9 8.1 
5-10 972.4 1.45 - 18.9 21.8 

10-20 1,638.8 1.63 - 12.9 28.3 
20-50 2,353.0 1.61 - 9.5 27.8 
50-100 1,275.6 1.52 5.9 27.7 

100-200 1,026.0 1.54 19.3 28.3 
200-500 1,005.1 1.62 19.4 29.6 
500-1000 504.9 1.67 31.6 21.9 

More than 1000 583.2 1.64 41.5 15.5 

Total 10,338.6 1.52 - 3.1 26.7 

Source: IBGE (1974) and IBGE (1984). 
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markedly. Large farmera have a clear advantage in being able to take 
advantage of both labor-saving and yield-increasing technologies. drawing 
on the technology developed in U.S. agriculture over the last 2 to 3 
decades. In general the small farmer has lost the comparative advantage he 
had in management -- normally reflected in higher yields --, together with 
the fact that he often does not have the same access to the subsidized 
inputs snd credit that have fueled this expansion in feedgrains. . 

Nevertheless, even rapid rates of growth in feedgrain production were 
not sufficient to meet expanding domestic demando Imports (Table 20) were 
necessary both to meet defieits and in many cases to support prlce policies 
for grain supplies to feed manufacturers. !he rising trend in feedgrain 
imports in many countries, however, was affected in the 1980's by the ex­
ternal debt crisis in Latin America. !he ratio of debt servicing to ex­
ports rose signifieantly (Figure 4), precipitating major devaluations, fis­
cal stringency, and declines in domestic demando Agricultural imports are 
a signifieant component of the import bill snd were increasing as a 
percentage of total imports (Table 23). The devaluations snd the need to 
cut back government spending, especially on subsidies, forced many 
countries to expand efforts to increase self-sufficiency in basic 
commodities. With reeent changes in domestic price policies and (because 
of devaluations) the domestic price oí feedgrain imports, s window opens on 
developing a more diversified strategy to meeting carbohydrate demand in 
the feed sector. In particular there ia an incentive for governments to 
evaluate the potential of cassava to meet the expanding demand for feed 
sourees. 

Ibe Cassava Option in Meeting Feed Demand 

The rapid expansion in the demand for feed components changes the 
whole dynamic of demand for (certain) starchy staples as an econom)' 
urbanizes snd incomes increase. In general direct foad demand for grains 
(and starchy staples in general) increases upto an income level of about 
$1000 (1978 prices) and then declines somewhat after that (Monke, 1983). 
However, at about that point derived demand for carbohydrate sources for 
animal feeds begins to grow. For commodities such as maize, sorghum snd 
csssavs (and occasionally 50ft wheats) this market transition provides an 
opportunity to maintain a significant elasticity.in total demand for the 
commodlty. Few agricultural commodities face such continual increases in 
demand throughout the growth process, and on1y flexibility in end uses and 
relstively cheap production costs allow a commadity such as cassava to mOVe 
from being primarily s food staple to becoming a commercial crop supplying 
a growing industrial demando Adapting to shifting end markets and ehanging 
market strueture is ke)' to a modernizing agriculture. where expanding 
marketable surpluses lead to increasing farmer incomes and thereby helps ta 
moderste rural-urban migrstion. 

Casssva is baslcally a starch souree, snd sinee carbohydrate or energy 
sources sre the principal component in balaneed feeda, dried cassava has 
the potential for forming a significant percentage of the complete ratlon. 
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TABLE 23. Latin America: Agricultural Importa aa a Percent of Total 
Importa. 

Country 1980 1981 1982 1983 

Brazll 9.9 9.1 8.5 8.7 

Mexico 16.1 13.5 12.8 26.3 

Colombia 11.5 9.5 10.3 10.9 

Ecuador 8.1 7.8 9.1 14.9 

Peru 20.4 20.4 18.0 17.5 

Venezuela 16.2 17 .0 15.2 11.6 

Source: IDB (1986) and FAO (1986). 
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1984 

11.0 

20.8 

8.3 

12.1 

15.7 

20.7 
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Mixed feed technology allows the ineorporation of high protein sources to 
compensate for cassava's lack of protein and least cost feed formulation 
modele allow factories to produce a balanced ration with the lowest cost 
mix of ingredients. Experience with using cassava in Europe, especially 
the Netherlands, has shown cassava to have few negative nutritional 
eharacteristics. Aflatoxin i8 usually nonexistent because of cassava's low 
protein contento !f properly dried, HCN toxicity is not a factor in animal 
nutrition. For poultry there is soma eoncern with the energy density of 
the diet if cassava assumes a high parcentage, but this can be overcome by 
pelleting and the addition oi a small percentage oi animal tallow or 
vegetable oil. In general cassava can fully replaee grains in swine and 
dairy rations and can be used up to an inclusion level of 20 to 30% in 
poultry rations. 

The movement to the use of balanced feeds in animal nutrition is also 
associated with structural change in animal production, with the locus of 
production shifting from integrated crop-livestock systems on individual 
farms to large-acale, specialized production units, normally close to major 
urban markets. This structural transformation is clearest in the case of 
broiler and egg production. In swine, on the other hand, farm production 
is often able to resist the movement to large integrated units, due 
essentially to lower cost feed aources and the diminished scale economies 
in swine production. For the farm operation, however, the difficulty is 
maintaining balanced nutrition of the animal from on-farm sources, 
especially adequate protein levels. Technical change in swine in Latin 
America (in a first phase) has taken the form of a ahift in breeds to a 
leaner carcass, and the purchase of protein concentrates to mix with energy 
sources produced on the farm. In a second phase in a few countries, 
particularly Mexico and Venezuela, large scale specialized swine production 
systems have also developed. 

Cassava as an animal feed in Latin America develops first as an 
on-farm feed source. Al1 through tropical Latin America cassava is fed to 
animals raised within the farm. Normally this ia not systematic. The 
cassava i8 often non-commercial (the roots being small or left in the 
ground far beyond the period of satisfactory quality) or ia the surplus 
after a per10dic harvest. Moreover, the 8wine or even poultry tend to 
scavenge for a large component of their feed needs. Animal productivity in 
these systems is low but costs are al so low. Generally in such syatems 
only a minor percentage of the total cassava crop i8 fed to the animal 
stock. The opportunity cost of the cassava is too high compared to the low 
weight gains by the animal; lack of protein tends to limit the 
effectiveness of the energy source. Such systems are quickly disappearing, 
being overtaken by more efficient production systems. 

The key to more productive on-farro swine systems has been the 
availability of protein concentrates. In areas such as the south of 
Brazil, particularly Rio Grande do Sul and Santa Catarina, and parts of 
eastero Paraguay cassava has developed as a major on-farro feed source in 
intensive swine (and in Rio Grande do Sul, dairy) systems. Particularly, 
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in Brazil the development has been quite dramatic over the past couple of 
decades. A coincidence of factors gave rise to this dominant role of 
cassava ia on-farro feeding systems. Predominant among these waa the demise 
of the farinha market in southern Brazil as a result of the wheat subsidy. 
Shrinking demand made cassava relatively cheap at a time when swine produc­
tlon systems were changing with the introduction of breeds with less fat 
(the market for lard declined with the rise of the soybean oil industry) 
and the improved availability of protein concentrates. However, the key 
was the low production costa for cassava compared to the principal compet­
ing energy aource, maize (Table 24). At the farro level cassava ia very 
competitive with grain sources as an energy aouree in the feeding of 
animals. The one restrietlon ia that the varieties must be relatively low 
in HCN content, a factor that limits on-farro feeding to swine in the North­
east. 

Developing a cassava production system that can supply a continuoua 
supply of roots during the Whole year and yet releases land at critical 
planting perloda requires either an extensive land area or a storage sys­
temo In southern Mexico with the rise of large-scale swine production 
systems in the ejidos, large silos have been developed for ensiling cassava 
roots. The ensiled roots can be kept for an indefinite period of time and 
the roots can be assembled near the swine production units. The costs of 
such systems have been very price competitive with sorghum (Table 25), 
which must be imported into the region. The ensiled cassava is mixed with 
a protein coucentrate and minerals and provides a perfectly balaneed feed 
source. Ensiled cassava systems can be adapted to most any size of produc­
tion system but investment in a permanent silo and a chipper requires a 
certain minimum size of sw1ne operation. 

Availability of protein concentrates, intensification and technical 
change in.swine production systems, and organization of the cassava produc­
tion system to provide continuity of supply are all necessary for the de­
velopment of such integrated systems. They also require an obvious coinci­
denee between cassava production areas and sw1ne production, the latter 
which requires adequate access to urban markets. Besides southern Mexico, 
southern Brazil and Paraguay, there is also potential to develop su eh 
systems in the Dominican Republic snd possibly in the selva region of Peru 
and the Santa Cruz area of Bolivia. However, to. broaden the market for 
cassava as an animal feed souree, especially to the poultry sector, 
requires the mixing of dried cassava in balanced feeds. 

Cassava is just starting to participate in the market for feed 
components going into the rations industry. Spontaneous development of a 
feed market for dried cassava has developed in Asian countries, 
particularly Thailand and Melaysia, but in Latin America cassava has not 
easily made the transition away from on-farro uses and food markets. There 
are two questions to be asked in regard to cassava's emerging role in the 
feed market. Pirst, can cassava compete price-wise with the principal 
feedgrains and potentially carve out a significant share of this expanding 
market. Second, if cassava is already profitable, why have dried cassava 
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TABLE 24. Brazil: Production Costs for Maize and Cassava (Dried Basia) in 
the South, 1986. 

Cost Itero Cassava Maize 
(Cruzado/t) (Cruzado/t) 

Variable Costs 172 .5 555.4 
Factor Costs 

Labor 131.2 330.0 
Capital 17.6 32.2 

Input Cost 23.7 193.2 

Fixed Costs 139.3 331.6 
Factor Costs 

Land 58.3 220.0 
Labor 27.9 27.5 
Capital 13.3 27.5 

Input Cost 39.8 56.6 

Total Costs 311.8 888.7 

Source: CIAT field data. 
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TABtE 25. Mexico: Comparison of Costs of Production of Ensiled 
Cassava Roots with Sorghum Price in Tabasco. 
1986. 

Cost Component 

Variable Costs 
Root Price 
toading and Unloadíng 
Tranaport 
Chipping and Tamping 
Plaatic Cap 
Working Capital 

Sub-Total 

Fixed Costs 
Silo Depreciation 
Capital Costs 

Sub-Total 

Weight 106s and Deterioration 

Total Costs 

Cassava Cost Dry Weight Basis 
Sorghum Cost Dry Weight Basis 

Source: CIAT field data. 
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Cost 
(Pesos/kg) 

17.00 
.80 

4.00 
.85 
.20 

2.29 
25.14 

.96 
1.60 
2.56 

4.92 

32.62 

77 .67 
93.49 



markets not spontaneously developed in Latin America., If cassava can 
compete, then an understanding of constraints on development of a cassava 
feed market will hopefully pinpoint mechanisms by which market linkages can 
be formed. 

To generalize about tbe ability of cassava to compete witb grains, in 
animal feed rations is fraught with the problem of policy interventions 1n 
the marketing and pricing of feedgrains. A starting point i8 a comparison 
of costs of production and prices at the farm and factory level for dried 
cassava and the principal competing grain. As can be seen in Table 26 
caasava competes favorably with feedgrains in terms of farm-level 
profitability. In all countries considered, dried cassava either now 
provides or could provide a reasonable return on farmer owned resources. 
Moreover, these farm-level prices are translated into prices at the rstions 
factory tbat enter tbe least-cost feed formulation for swine and, in most 
cases, for poultry. At issue then is why these obvious profit incentives 
have not been translated into a rising production of dried eassava. To 
understand this requires an evaluation of grain pricing poliey, on the one 
hsnd, snd sn understanding of pricing of alternative cassava products, 
especially in food markets, on the otber bando 

Governments have intervened heavily in feedgrain markets in Latin 
Ameriea over the past two decades; on the other band, there has been no 
direct intervention in eassava markets. Obviously, thls poliey support far 
grains has direetly affected the private profitability of cassava. Policy 
intervention has taken many forms. In Mexieo there were direet subsidies 
pravidad by the state trading company, CONASUPO, in whicb the sales price 
to factorias were usually les s than either the farmer purchaae price or the 
impart price (Table 27). Alao, the sales price was fixed for any location 
in the country so that transport subsidies were also significant. In 1985 
with the pressure to reduce the fiscal deficit, purchase and sales prices 
were brought into Bne and in 1986 sales prices started to reflect 
transport costs as different priees were now set for s!x different regions. 
Cassava produced in the soutb in 1986 could begin ta compete with sorghum 
in regional markets. 

In Peru and Venezuela cassava eould compete with nationally produced 
grains on the basis of costs of production but it could not compete under 
existing policy arrangements. In Peru the state'marketing ageney buya and 
sells maize at one single price in the whale country. The whole marketing 
margin is absorbed by ENCI, the effeet of whieh has been to sbift 
comparative advantage from the high eost produetion on irrigated areas of 
the eoast to tbe jungle areas in Eastern Peru. As can be seen in Table 28, 
maize production in the jungle region i8 much more profitable than on the 
eoast under sueh a subsidy system. Bowever, eassava cannot compete in 
coastal markets with subsidized maize if it must pay the transport costs. 
In 1986 dried cassava was brough under ENCI price support and purchasing 
operations. 
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TABLE 26. Latin America: Comparison of Production Costs for Dried Cassava 
and Prices for Cassava and the Principal Feedgrain, 1986 

Country 

Sorghum: 
Colombia 
Mexico 
Venezuela 

Maize: 

1 

Peru 
Panama 
Paraguay 
Brazil 

1 Production Cost 

Cassava 

17,044 
50,429 

1,279 

9942 

170 
32,406 

1,306 

Cassava 

25,600 
64,000 

1,870 

2,475 
180 

56,000 
1,330 

1 Price 

Graln 

32,000 
78,000 
2,200 

3,300 
230 

70,0003 1,705 

Cassaval 
Grain 

80 
82 
85 

75 
78 
75 
78 

2 Prices and costs in local currency per ton. 
Assumes cassava comes under ENC! purchasing system, in which case 

3 transport costs are not included. 
Maize import price, 
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TABLE 27. Mexico: Sorghum Prices Managed by CONASUPO, 1971-85. 

Year Purchase Price Import Price Sales Price 
(Pesos/ton) (Pesos/ton) (Pesos !ton ) 

1971 600 870 817 
1972 729 760 810 
1973 776 873 
1974 1113 1849 1225 
1975 1600 1457 1595 
1976 1638 1739 
1977 2016 2293 2011 
1978 2030 2473 2127 
1979 2033 2704 2231 
1980 2891 3352 2672 
1981 3927 4072 3439 
1982 5093 8264 4746 
1983 12388 16239 9150 
1984 20478 22631 18861 
1985 28705 26598 33720 

Source: CONASUPO 
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TABLE 28. Paru: Cost end Price Comparison for Maiza and Dried 
Cassava, 1986. 

Cost/Price 

Production Costs 

Transport Costs 

Total Costs 

1 

1 Price 

ENCI purchase price 

Maize 

Coast Jungle 
(lnti/t) (Intilt) 

2377 1810 

300 1500 

2677 3310 

3300 3300 

Source: Malarin (1986) and CIAT field data. 
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Cassava 

Jungla 
(lnti/t) 

994 

1500 

2494 

2475 



In Venezuela the policy has been to foster chesp feed but not át the 
expense of domestic grain producers. Domestic sorghum producers receive 
significant input subsidies, especially fertilizer and credit, and price 
supports ensure significsnt profit margina. Cassava is put under sorne 
disadvantage with the fertilizar subsidies but can 5till compete at sorghum 
support prices. The poliey constraint, however, is that most aorghum i5 
imported and it comes in under a preferential exehange rate (Table 29). In 
order to get the license to import, the feed manufacturer must purchaae a 
certain amount of nationally produeed sorghum at the ruling support price. 
There is no requirement that cassava be purchased in order to get an import 
license, meaning cassava must compete with this mix of domestic sorghum and 
imported sorghum at the preferential exchange rateo Under this poliey 
cassava ia made uncompetitive by an administrative rule which excludee 
cassava. 

However, apart from Venezuela the 1982 debt crisis has forced a 
rationalization of both exchange rates and domes tic pricing policies in 
tropical Latin America. This has created a price environment in which 
cassava now can begin to compete on a basis which more accurately reflects 
real production and marketing costs. In this environment cassava is in 
general cost competitive with domestic grains. Nevertheless, for countries 
such as Panama and Colombia, there have never been grain policies that have 
adversely affected the ability of cassava to compete in the mixed feed 
market. In these countries the second constraint on the development of the 
dried cassava market becomes apparent, i.e. the nature of price formation 
in existing cassavs markets and the effect this has on incentives to invest 
in processing capacity for csssava chips. 

In Panama and Colombia, and in the rest of Latin America except for 
Brazil, price formation in cassava markets is based on the human food 
market, which in turn i9 based on the marketing of fresh roots. The 
perishabiiity and bulkiness of fresh roots crea tes several constraints on 
the development of a unified price structure for cassava. First, markets 
for fresh cassava are spatially fragmented. The perishability snd high 
transport costs limit arbitrage between markets at any significant 
distance. Prices rather depend on local supply and demand conditions, 
resulting in quite significant differences in cassava prices in different 
markets. 

Second, farm-level prices for cassava going into the fresh market are 
normally well above the costs of production for cassava that would go into 
processing. Prices set in the fresh market, therefore, give the illusion 
of higher costs of production than really predominate. The reasone for 
this divergence between prices and costs are due to risk and quality 
factors. A certain percentage of roots is discarded due to insufficient 
size. Normally, a relatively high starch content i9 required and factors 
such as insect attack or a ralnfall after an extended dry period will 
reduce starch levels below commercial acceptance. Another risk i9 the 
rationing of market access that ls found in fresh cassava markets. Farmers 
cannot normally sell when they want to but rather when they can. They will 
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TABLE 29. Venezuela: Comparison oí Prices for 
Sorghum and Dried Cassava, 1985. 

Item 

Dried Cassava 
Production Costs 
Price 

Domestic Sorghum 

Imported Sorghum 
Free Exchange Rate 
Preferential Exchange Reate 

Source: CIAT field date. 
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Price 
(Bslton) 

1279 
1870 

2200 

2640 
990 



often se1l early, sacrificing yield, in order to gain aecess to markets. 
Janssen (1986) eatimated for the Atlantic Coast of Colombia that farro 
pricea for the fresh market could be discounted by 25% to reach a priee at 
which selling to a processing market would be equally profitable. 

Finally, spatia11y fragmented markets where volumes entering the 
market are small compared to the production eapacity introduce significant 
year-to-year price variability -- significantly seasonal priee variability 
is 1imited because of the seasonal storage possible by leaving cassava in 
the ground. This interplay of supply and demand results in prices in years 
of relative scarcity being far above what i6 needed for cassava to enter 
the animal feed market. A unified price structure i6 needed for 
development of multiple markets. However, a shift in either supply or 
demand conditions in the fresh market makes returns on capital invested in 
processing capacity very risky, due to the inability to operate in years of 
h1gh prices. 

This r1sk1ness of capital returns on processing 1nvestment also 
affects Brazil, where far1nha dominates in price formation in cassava 
markets. In this case an inelastic price elasticity, declining demand 
induced by the wheat snbsidy, and variability in production due to the 
marginal elimatie conditions of the northeast, ereate a situation of 
significant priee variab1lity (Figure 5). This creates an uncertain 
environment for both farmers and prospective investors in cassava chipping 
and drying. For farmers any expansion in planted area, especially in a 
year of above aversge rainfall, risks driving prices down to variable costs 
of production. On the other hand, investment in chipping and drying 
cspacity rnns the risk of coinciding with ayear of poor rainfall, high 
priees and inability to compete with maize in the animal feed market. 
Incentives on the side of the farmer and the processor run counter to each 
other., even though costs of production Buggest acceptable profit levels for 
both farmers and processors. 

In the case of both the fresh urban market and the farinha market, 
priee formation has inhibited the development of alternative markets for 
eassava. By comparison, grains are tradeable internationally, year to 
year price variability i6 dampened by storage, and markets are spatial1y 
integrated by relatively low transport costs. Grain prices are more stable 
and market integration ensures a more effective transmission of incentives. 
However, the fact that cassava eould compete in the feed rations market 
suggests a market failure where intervention would lesd to increased 
production snd economic efficiency. 

The basie for correcting that market failure i5 suggested in Figure 6. 
Development of an alternative market 5uch as the animal feed market 
provides both growth prospects and a price floor to the food market. 
Reduced market risk provides the incentive for farmers ta expand production 
-- see Janssen (1986) for an estimate of the response of farmers to the 
development of such a floor price. On the other hand, expansion in the 
production base drives prices in the food market down to the floor priee, 
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thereby both stabilizing prices -- with the attendant benefits for cassava 
consumers -- and unifying prices in both markets. The key, of course, to 
the whole procesa are the investments in processing capacity that allow 
production to expand upto that critical point where the cassava price haa 
stabilized and is unified with the feedgrain price. There are options for 
how this might be accomplished and a discussion of those options requires a 
linkage to policy objectives. 

The Development Potential of Cassava in Latin America 

Cassava's multiple uses allow the crop to adjust to changing market 
conditiona as economies develop and in so doing to maintain a significant 
elasticity in demando Most ataple food eropa at critical income levela 
actual1y face declining per eapita consumption but by developing 
alternative markets, such as that for animal feed rationa, cassava is able 
to maintain a continued growth in market demando Development of caasava as 
a eomponent in the mixed feed induatry thus opena an opportunity to use 
cassava as a means of ineome generation in typical cassava produetion 
zones. These tend to be the more marginal, agricultural regions of Latin 
America and as a large World Bank study (Kutcher and Scandizzo, 1982) 
coneluded for the Northeast of Brazil, such agricultural economies tend to 
be demand eonstrained in terms of their growth prospects. This seems 
somewhat paradoxical until it is realized what type of and number of 
cropping and livestock alternatives are available to farmers in such areas. 
These are limited and most crops face quite inelastie demando The 
potential of developing cassava as a major cash crop in such areas is both 
real and to date overlooked in areas su eh as the Northeast of Brazil or the 
Atlantic Coaat of Colombia. 

The other principal charaeteristic oí cassava in Latin America is its 
produetion by small-scale farmers. Cassava fits well into small farm 
systems. 'Its malleability in intercropping systems¡ the flexibillty in 
planting and harvesting¡ and the laek of mechanization of principal 
cultural practices have eontributed to its dominance in small farm systems. 
Ho~ever, just as important to the dominance of small farmers in cassava 
produetion ls the organization of fresh root marketing or of the supply of 
roots to small-scale farinha plants. Harvesting sma!l lots on a relatively 
continuous basia under significant marketing risk is not compatible with 
the management resources or (probably) risk preferences of large scale 
farmers. Thus, cassava offers that rare combination of being a 
small-farmer erop, produced in marginal agricultural conditions, but with 
significant potential growth in overall demand. With these characteristics 
policy should be oriented to maximizing cassava's development potential in 
Latin America, especially as a source of increases in amall farmar incomes. 

Realizing cassava's development potential therefore dependa on linking 
the small-seale producer to growth markets, particularly the feed component 
market. At issue then ia how to motivate investment in proeessing capacity 
so as to maximize aecesa of small-seale farmers to this market. Two design 
issues dominate in this regard, seale of the proeessing plant and ownership 
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and management of the planto Seale to a large extent will influence 
ownership options and both will influence the degree to which the cassava 
produeer. himself, vertically integrates into proeessing and marketing of 
chips and pellets. 

Small-seale agro-industry ls rare in Latin Ameriea, especially when 
eompared to Asia. Much of what small-seale proeessing is done in Latin 
America i8 done by the producer himself. Panela, cheese, farinha de 
mandioca, and chuno production are all cases whera the farmer himsalf 
invests in processing eapacity. Tha alternativa in Latin Amarica has been 
very large-seale proeessing plants, eg. rice-milling, sugar refining, milk 
and che ese processing, maize stareh production and oilseed crushing. 
Rarely have intermediate-size, processing plants been a feature of the 
agricultural eeonomy. Farinha production in parts of the Northeast of 
Brazil is one of the few examples of such intermediate processing plants. 
Two fsctors contributed to this development. First, Brazilian 
manufacturers designed intarmediata processing machinery, such as hydraulic 
presses and mechanized roasting equipment. Second, cassava production 
itself reached a sufficient density to support specialization and economies 
of scale in processing. lmprovements in transport infrastructure aided 
this procesa. By contrast, Northern Brazil still is characterized by 
farinha production at the farm level. 

The farinha economy of the Brazilian Northeast provides the model for 
the prospective cassava chip industry of Latin America. However, this chip 
industry must pass through variou8 stages to arrive at such a model. The 
initiation must focus on stabilizing market conditions for the cassava 
farmer and in turn motivating his expansion in cassava production. The 
initial production base must ba built on an integration of the farmer 
himself in processing. The technology of solar drying of cassava is well 
adapted to such an integration and moreover. makes use of underemployed 
labor during the off-season. Moreover, the processing plant provides the 
mechanisms for operation of the price floor. The farmer can expand 
production (whether through area expansion or yield increases) and should 
prices in the food market rise, he i8 still better off, having the funds to 
cOVer the investment in the processing plant through sales to the fresh 
market. Independent processors do not have such flexibility in covering 
tbe capital costs of the planto A certain critica! density of production 
needs to be developed before there i8 any movement to specialization in 
processing, motivated by scale economies -- see my discussion of the 
evolution of the Thai cassava processing industry (Lynam. 1987). The 
operative factor here is a sufficient density to minimize transport costs 
for roots, on the one hand, and tbe effective price l1nkage of the cassava 
root and feedgrain markets, on the otber. Otherwise, spatially separated, 
smsll-scale plants operated by producers wil1 have the advantage. 

Developing the market for cassava chips and pellets in Latin America 
requires key 1nstitutional interventions in order to overcome the 
particular kind of msrket failure inherent in lack of diversificat10n in 
cassava markets. These 1nterventions to date have besn organized around 
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pilot projects in key target regions. The initia! interventions must 
demonstrste the economic snd technical feasibility of the processing 
plants, crea te market channels to mixed feed factories, and develop plans 
for backstopping production increaaes. This process obviously requires an 
integrated, institutional approach in the initial stages, with 
institutional costs declining as the demonstration effect starts to take 
over. Key services are a line of credit for small-scale agro-industry, 
technlcal assistance in plant construction and management, extension 
services for production technology, and contraet development between 
easssva drying plants and faed factorias. Proper organization of these 
pilot projects can ensure that small-scale farmers are the primary 
beneficiaries of development of the dried cassava market (Lynam, Janssen, 
and Romanoff, 1986). 

Conclusions 

Agricultural economies in tropical Latin America have undergone 
significant structural change in the post-war periodo Changes on the 
production side -- massive mechanization, increased fertilizer and 
agro-chemleal use, and the advent of improved varieties in some major crops 
-- were matched by quite significant changes in food demand, due 
principally to rising incomes, very rapid urbanization, and major changes 
in the organization of food wholesaling snd retal1ing. Chsnging 
consumption patterns and rapid demand growth in income-elastic food 
commodities created significant growth markets and income generation 
potential for domestic producere. However, in many commodities production 
was not able to respond quickly enough to meet rising demand, resulting in 
either imports or upward pressure on pricee. This rapid structural change 
created a complex set of issues for policy makers, especially how to best 
utilize changing domes tic demand to modernize agricultural production and 
yet how to insure that food prices were kept in line to meet the needs of 
the burgeoning urban population and as a means of controlling inflstion. 

Nowhere were these issues more pronounced than in the feed-livestock 
sector in tropical Latin America. Expenditure on meat formed a large 
component of the consumer'a totsl budget. Moreover, the relatively high 
income elasticity resulted in a significsnt growth in demando However, 
growth in the supply of beef, the predominsnt meat in the diet of tropical 
Latin Americs, did not respond sufficiently to meet the growing demando In 
part this was due to biological limits on the rate of growth in beef 
produetion and in part it was due to the relianee on extensiva systems. 
The srea in pastures expanded more or less in line with growth in cattle 
stock. Only in Brazil and Venezuela were there major increases in stocking 
rate, and even there these incressee stsrted from very low levels. 

This gap between the supply snd demand for beef was met, not by beef 
imports, but by increases in the production of alternative meata, 
especially poultry. Poultry production expanded at a very rapid rate in 
the last two deeades in tropical Latin America, aS production systems 
became more intensive and marketing systems for poultry were able to 
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achieve significant scale economies. Real prices of poultry fell in mast 
countries, while the price relative to beef fell even further. The poultry 
sector was the solution to the overall price inflation in the meat sector. 
First, supply was very responsive to profit incentives and meat supplies in 
the short-run were not constrained by biological or reproductive limits. 
Second, substitution between beef and poultry was significant, with the 
falling price of poultry putting a lid on rising beef prices. The poultry 
sector made the whole meat sector more manageable and more responsive to 
short-run shifes in demando 

The rapid increase in poultry produetion resulted in numerous backward 
linkages to other sectora in the agricultura1 eeonomy. The derived demand 
for feed components, especially carbobydrate sourees, inereased 
dramatieally. Not a1l eountries have exploited the opportunity created by 
tbis market to develop feedgrain production (and income generation 
potential for feedgrain producers); moreover, all tropical Latin American 
countries exeept Paraguay have beeome net importers of feedgrains, as 
produetion has not been able to keep up with demand. As with the 
diversification in meat production, one of the means to increase supplies 
of carbohydrate sources for the feed industry is by diversifying sourees of 
supply. Some countries su eh as Colombia and Mexico have been partieulsrly 
suceessful in developing sorghum production. Dried eassava offera another 
diatinct, snd yet unexploited. alternative for increasing supplies of feed 
components. Cassava will not completely replaee maize or sorghum but there 
i6 a potential niche in most agricultural seetors 1n tropical Latin Ameriea 
where cassava can be competitively produced to compete with feedgrains in 
mixed feed rations. 

Latin Ameriea i9 at a stage in its development where diversification 
should be oeeurring in cassava markets. However, Latin Ameriea lags well 
'behind Asia in this regard. There are many reasons for this lag but the 
principal factor has been that prieea in cassava food markets have not been 
an efficient indieator of the relative profitability of investing in 
eassava processing capacity and price variability increased the risks of 
entrepreneur investment in these new markets. Linking priee formation in 
esssava markets to feedgrain markets "ill provide the basis for cassava to 
begin to take part in che development procesa in Latin America. However, 
in Latin America this requires an initial institutional intervention to 
forro these markat linkages. Moreover, cassava can ba a poliey tool for in 
turn making that davelopmant process more equi table. Cassava ls 
principally produced by small-scale farmers, usually in more marginal 
agro-climatie zonas -- the agricultural niche "bere cassava has a 
comparative advantage. Linking these farms, which are eharacterized by 
both underemployed labor snd land resources, to a growth market, such as 
exists for dried eassava, can achieve increased income in a stratum which 
has been increasingly marginalized in the recent growth process in Latin 
Ameriea. 

The eeonomie elimate in tropical Latin Ameriea ie now appropriate to 
bring eassava into the agricultural policy process. The 1982 debt crisis 
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has resulted in major realignments in foreign exchange rates, reductions or 
elimination of subsidies, snd s renewed emphssis on increasing domestic 
production and raducing imports. Except for Venezuela, cassava ls now 
competitive with feedgrains under existing grain pricing policies. 
Demonstrating that cassava can be a vehicle for raising labor and land 
productivity in marginal agricultural zonas, in incraasing small farmar 
incomes, snd in reducing feedgrain imports will insure in the future that 
cassava will be a component in overall agricultural planning. Cassava adds 
flexibility to this planning process and it provides a cropping alternative 
especlally adapted to tropical conditions. The niche i8 there; it remains 
only to be exploited. 
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Rice in Colombia: Trenda in Production and Consumption 
and Present Constraints ~-

Luis R. 
Alvaro 
Myriam 

Sanint y 
Ramirez 
C. Duque 

In 1983-85 Colombia exhibited the highest yields in rice production in 
Latin America with over 5.0 tons/ha at the national average (FAO). This 
was the result of widespread adoption of improved seeds and rapid 
modernization in production practices that started in the late fifties and 
intensified in the sixties. As stated by Pul ver snd Weber. "Colombia 
occupies a critical position in the region not only because it is a major 
rice producer but al so because it i5 seen as a leader in technology 
adoption" • 

Over the past two decades (1966-85) yields increased at an annual 4.2% 
and are a harvested expanded at 2.0% per year. (See FAO data on rice trends 
in the Appendix). However. average rates of growth for the period mask the 
stagnation in rice production after 1978. While production grew at an 
annual 9.3% in 1966-78, in the next period, 1978-85, it decreased at 0.6% 
per year. Yields exploded at an annual rate of growth of 8.9% in 1966-75 
well aboye that of other countries while area cultivated expanded at a more 
modest 1.3% per year. 

This paper examines the characteristics of rice in Colombia: its 
consumption, its evolution in the past two decades and the present 
constraints that have led to a halt in the expansion of its production. 

A brief summary of agricultural policies and its influence on resource 
allocation between the agricultural sector and the rest of the economy and 
on the specific adjustments within the agricultural sector during the past 
two decades is presented. Emphasis ia placed upon the discriminatian that 
those policies have created against agriculture and specifically those 
affecting agricultural exportables (like rice). Despite the set of 
compensatory policies designed for rice (price supports, credit, research 
expenditures), there has been a lack of protection for the crop aince 1975. 

The role oí rice in Colombian diets is explored both in a time series 
framework (its evolution in the past 25 years) snd by meana of cross 
sectional data obtained at the national level in 1981 by DANE/DRI in s 
household expenditures and nutritional survey. The importance oí rice at 
the lower incorne levels emerges quite clearly from the analysis. 

Econornist, Rice Prograrn; Associate. Tropical Pastures Prograro; snd 
Consultant, Data Services Unit, ClAT. 

122 



Projected demand 1a confronted with production leve la of 1985 and the 
magnitude of the defieits ia examined under two different scenarios for per 
cap ita consumption levels. 

Then, the paper concentrstes on the iseue of economic efficiency in 
rice production in Colombia, an issue that has gained increasing public 
concern and that led to the formulation of the National Agronomy Plan in 
1986. Tbe Plan was eonceived after a series of meetings between FEDEARROZ 
(Federacion Nacional de Arroceros), ICA and CIAT, in 1984-85. 

To explore the issue of economic efficiency, a stochastic frontier 
production function is adjusted (Ramirez, 1986). The analys1s is carried 
out in an ex-post, static and partial equilibrium setting from a set of 71 
questionnaires administered to rice producers under varying production 
environments in 1981. 

Tbe methodology employed allows to measure technical inefficiency aS 
reflected by the deviation of producers from the revenue maximizing input 
combination of existing resources. Tbe discrepaney between observed and 
"optimal" input combinations arises from aversion to risk aS well aS from 
the erop msnagement approach. Partieularly relevant are factora like poor 
managerisl skills, failures to use the right reaources at the right time 
and in the correct fashion, low hired labor productivity, material 
hindrance to progress and damaged output among others. Tbese are a11 
factors eontrollable by the producer. 

The analysis concludes that by eliminating teehnical inefficiencies, 
total revenues could be increased by 17.3%. Eliminating allocative 
ineffieiencies (which arise when resources are not only used in the wrong 
amounts but also in the wrong combinations) costs of production (and 
consequently, economic inefficiency) could be reduced at least by 30%. 
Tbese results are very much in line with numbers estimated in the National 
Agronomy Plan. Tbe paper coneludes with the need to implement an 
integrated crop management approach and enumerates some of the activities 
formulated in the National Plan to improve yields and production. 
Fundamentally, the Plan has been designed to give confidence (reduce 
uncertainty) ta both farmers and technical assistants about the proposed 
cost-reducing practices. 

Recent Agricultural Policies in Colombia. 

In 1978 a slow down of the economy started, linked to the world 
recession and the after shock of the coffee bonanza. In per capita terms, 
GDP and agricultural GDP increased at 0.5% and -0.1% per year in 1978-85, 
respeetively (Table 1). Ares harvested decreased from 4.3 million hectares 
in 1978 to 3.8 million hectares in 1984 (MAG). Terma af trade for 
agriculture, as measured by the ratio of seetoral deflators for value added 
were much lower in 1983 than in 1970, but they increased unt!l 1977 and 
deereased thereafter (Table 2). 

123 



The slow down of agriculture i8 the result of a number of biases that 
affect agricultural productien. At first glance, there has been a policy 
of protection in effect for mest agricultural products in Colombia. The 
internal price of most products has been higher than the international 
price; nominal protection indexes are positive (Garcia). However, to be 
able to conclude that there was effective protection, one has to bring 
several other factors into the picture. The most relevant of these, for 
recent times in Colombia, has been the overvaluation of the peso. If the 
nominal protection is higher than the overvaluation, the product was 
probably protected. In this sense, Garcia concludes that only products 
like powder milk, oils and fats, and wheat would he truly importables, 
aince they have been effectively protected even after making the adjustment 
for the overvaluation. Rice, coffee and cotton, for example, have been 
discriminated against in this sense for the past two decades. 

The modernization of agriculture made it more dependent on imported 
input s , whose trade has been restricted. Agricultural credit reduced its 
participation in total credit from 31% in 1970 to 17% in 1981, input costs 
(labor, machinery, fertilizer, seed, etc.) grew faster than output pricea 
(cost-price squeeze), public investment in research in relation to 
agricultural GDP,went from 0.46% in 1972 to 0.20% in 1982, public 
expenditures in agriculture went frem 25% of the total in 1970 to 7.6% in 
1981 (Prieto et al.). After 1978, use of fertilizer has decreased 
(Balea zar en Machado, SAC Sep. '85), supply of real agricultural credit 
stagnated, the overvaluation of the Peso became more marked and rural 
instability kept high, a11 making Colombian agriculture leas competitive. 
1llegal, parallel and black markets continued to be important, with the 
subsequent impact on resource cost and allocation, particularly on wages 
and land. 

The consensus is that the resulting biases frem the macroeconomic aud 
trade policies have been so strong that agriculture (and particularly 
exportables like cofiee and rice) has had to pay more than half of the 
industrialization costs (Valdes) with a loss of competit1veness that made 
necessary the implementation of compensatory policies mainly priee, 
commereialization and credit policies (Sanint, 1987). But in the end, 
there was no effective protection for these crops, for they had to support 
the effects of protectionism through higher input priees and worse terms of 
trade for agriculture. The compensatory polieies to stimulate their 
production were not enough to neutralize the adverse effect of general 
policies. The result has been a net flow of resourees from agricu1ture to 
the other sectors. 

From the viewpoint of Colombian producers, output prices are too low 
and yet they are not competitive in the world market (with the exception of 
coffee, bananas and a few minor export crops). This general perception is 
particularly obvious in the case of rice, where internal costs of 
production under irrigation reached U5$283 per ton of paddy rice in 1984 
while the international price (fob Thailand) for white rice was around 
US$258 per ton (IRRI). The cost-price squeeze in rice production is quite 
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evident from data in Table 3. The price of paddy rice in 1984 was too low 
to ansure profits and yet too high to enter the world market, yet yielda 
were high. Aa we will see later, the lack of protection is on1y one aspect 
of the prob1em. Serious inefficiencies have been occurring in the 
production of rice. 

Historical Developments in Production and Consumption. 

By the mid-sixties, the newly expanded rice research program of the 
Colombian Agricultural Institute (ICA) introduced new dwarf varieties based 
on the genetic material available at the International Rice Research 
Institute (IRRI) and in collaboration with CIAT has continued to provide 
advancad genetic material (IR8, IR22 , CICA4, CICA6, CICA8 and Oryzicas are 
among the most well known). 

The new dwarf varieties, now accounting for 100% of the seed used in 
the country caused a shift in the location of production of rice from 
rainfed areas to irrigated and swampland areas. Present yields in 1984 
were 5.6 tons/ha under irrigated conditions and 4.1 tons/ha in favored 
upland (FEDEARROZ, un gremio ••• ). 

When expanded rice production, mostly based on higher yie1ds (Table 
4), causad the ratail price of rice to fal1 both in real terms and relative 
to the other staples, consumera increased rice consumption at a rapid pace. 

Consumption of Rice in Colombia. 

During the impressive technological innovation that took place in rice 
production in Colombia in the 1960-84 period, per capita rice consumption 
more than doubled from about 30 kilos of paddy equivalent to over 60 kilos, 
growing at an annual rate of 4.1%, which is the highest among the group of 
majar carbohydrate foods (Table 5 and 6). At the same time its real reta!l 
price, in 1970 pesos, went from close to $6 par kilo to just over $3 per 
kilo of white rice, decreasing at an annual rate of 3.4%, also the most 
marked favorable change among the group considered (Tabla 7). 

The reduction in price and the simultaneous growth in real par capita 
income he1p to explain the rapid expansion in consumption. Own-price and 
income elasticities for rice were estimated at -0.43 and 0.65 respectively 
for that period. These values are similar to previous eatimates for other 
perioda (Sanint, 1983). 

It ia important to note that the reduction in the consumer's price of 
rice had a negative impact on demand of wheat, corn, and cassava (with 
cross-price elasticities of 0.35, 0.23 and 0.09 respectively) while demand 
for plantains was not affected and po tato consumption was positively 
affected (i.e., showed a complementarity effect, with a cross-price 
elasticity of -0.26). 
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In other words, rice displaced other major earbohydrates to achieve 
higher levels of demand by means of a signifieant reduction in its 
own-priee. 

However, for the past 7 years production has stagnated, after it 
reached in 1978 the level of 1.9 million tons of paddy rice and eonsumption 
reaehed the level of 68.9 kilos per capita (Tables 4 and 5). Sinee then, 
per capita consumption of rice (paddy equivalent) has been decreasing due 
to population growth, to reach 63.5 kilos in 1985. 

Rice constitutes a basie staple to the urban snd rural poor throughout 
the eountry. According to the DANE/DRI nutridonal household survey of 
1981, Colombians consumed 39.6 kilos per capita of white rice that year 
(Sanint et aL). Both urban and rural consumption were around that value 
which indicates that the cereal is a major staple at the country·side as 
well as in the cities. There are important fluctuations around that value, 
however. 

Data from the survey were analyzed dividing the eountry in 45 basic 
cells, that result from 4 regions with two zones each (rural and urban) one 
region with an urban zone only (Bogota D.E.) and 5 in come groups 
(quintilesl. Additional celIa Were provided to include mean values for 
regions, zones, strata and grand total groups. 

Among the five regions, the highest average annual consumption appears 
in the Atlantic Coast with 61.1 kilos per capita while the Eastern region 
has the lowest individual consumption with 27.9 kilos per year (Table 8). 

The highest annual per capita consumption among the 45 cells occurs in 
the AtIandc region (70.8 kilos of white rice in the rural upper-middle 
income quintile) whiIe the lowest intake is found in the Eastero region 
(16.4 kilos in the lowest income quintile of the rural sector). 

By income groups, the upper-middle elass has the highest per cap ita 
consumption of rice per year with 44.9 kilos, while the lowest income 
stratum has also the most reduced annual intake of the cereal. with 32.0 
kilos per capita. 

However, for the country as a whole, rice takes the biggest share in 
total food expenditures at the lowest level of income with 9.5%. The rural 
poor of the Atlantie Coast devote as much as 18.1% of their food 
expenditures to rice. On the other hand, that share is lowest among the 
upper ineome level in Bogota, D.E. (3.3%). By regiona, the Atlantic and 
the Pac1fic exhibit the highest partieipation of rice in household tood 
expenditures with 8.7% and 7.2% respectively, which are considerably higher 
than those of the other three regions (Table 9). 

Being riee a rich souree of energy and protein, it eonstitutes a basie 
nutritional staple in Colombian diets. Nationally, rice contributes 14.5% 
and 12.7% to total energy and protein intake. There are no marked 
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differences between the urban and the rural shares. Rice is of paramount 
importance among the poor in the Atlantic region (both in the urban and 
rural areas) sinee they obtain almost one-third of their calorte and 
protein intake from this cereal (Tables 10 and 11). 

lt is important to note, looking at the 45 cells, that although per 
capita quantities consumed increase with income, to reach a peak in the 
fourth quintile (upper-middle class) in all cases but one (Eastern urban), 
the contribution of rice to food expenditures, and to calorie and protein 
intake i8 highest at the lowest income levela and decreases thereafter. By 
zones (urban and rural) within regions, there are no sifnificant 
differences except perhaps in the Atlantic Coast. 

Demand elasticities calculated from these data are longer terro 
parameters than those calculated from time series data. Therefore, they 
are slightly higher than the latter. They support the hypothesis that rice 
consumption i8 quite sensitive to changes in its own retail price and in 
income. For income elasticities, the highest values appear among low 
income groups and the value of the elasticity generally decreases as income 
rises, as expected froro economic theory. Eut this i8 not the case for 
price elasticities where a more random configuration appears associated 
with income changes (Table 12). 

The fact that rice i8 grown throughout the country and has good 
marketing channels (Montes et al.) explains the existence of a uniforro 
retail price for the cereal among the five different regions examined. By 
income levels. there are significant differences. Rice is cheaper among 
the poor (which most likely consume qualities of rice with a high percentge 
of broken grains) than among rich consumers (Table 13). 

Regional differences in rice consumption. then, are probably closely 
related to prices and availability of other carbohydrates. In the Atlantic 
Coast. for example, where rice demand i8 highest, consumption of cassava 
and yems 1s high while bread and wheat products. maize and potatoes are 
used in levels considerably below the national average figures (Sanint et 
aL). 

Available evidence indicates that there exists ample demand for rice 
in Colombia in all regions and by consumers with varying levels of income. 
Demand was enough to absorb the shifts in supply brought about in the past 
two decades by the incorporation of the new improved practices and 
varieties. 

Given the obvious basic role that rice plays particularly !Il!long low 
income consumers in the country. i.e. among those considerad st nutritional 
risk, it i8 crucial to maintain prices of rice at present levels or even 
lower and keep supplies abundant if the government intends to improve the 
nutr1tional situation of the absolute poor. 
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Hovever, per espita consumption of white rice in 1985 went back to the 
same level that it was in 1976 (about 65 kilos) after it peaked in 1981 
with 72.1 kilos due to stagnation in rice production. Costs of production 
went from around US$155 per ton in 1976 to about US$300 per ton in 1984 as 
a result of the more rapid rise in costs compared to the rate of 
devaluation. (FEDEARROZ p. 69). 

If per capita consumption stays at the level of 1985 (63.25 kilos), by 
the year 2000 Colombia vould require a supply of 2.31 mi11ion tons, or 
513,300 tons above 1985 production levels, which implies an annual growth 
of 1.7%. If we assume a growth in real per capita incomes of 1.5% per year 
(lower than the 1.9% of 1960-84) and an annual reduction of 1.0% in the 
real price of rice, per capita consumption would rise to 76.0 kilos by the 
year 2000. Needs would amount to 2.69 million tons, or 892,500 tons above 
the 1985 amount of production (a 50% increase). Alternative strategies for 
meeting this demand are discussed in the following section. 

Production 

Rice is grown mainly in three areas of the country: Central, Atlantic 
Coast and Eastern Plains, with 34%, 33% and 21% of the area, respectively. 
The rest (12%) is found in Valle del Cauca and the Santanderes (Table 14). 

The Central region, where rice ia exclusively grown under irrigation, 
yields reach the level of 6.0 tons/ha. In the Coaat snd the Eastern 
Plains, where irrigated and mechanized upland syetems are found, yields are 
4.6 tone/ha and 4.4 tone/ha reepectively. About 87% of production comes 
from irrigated systems. These systems have s good potential for expansion 
in the Coastal region. 

In spite of the high yields, costs of production per hectare are so 
high that unit costs per ton make Colombia a non-competitive country by 
internstional prices. 

!vo alternatives are viable to increase rice production in Colombia: 
(1) Expand and improve cultivated areas, (ii) Obtain even higher yields. 
Yields are already high and significant changes are not likely to occur in 
the near future. Given current trends in Colombian agriculture. area 
expansion i8 unlikely to occur unless the relative profitabil1ty of rice 
with respect to other erops improves markedly. This improvement can result 
from two different sources: (1) Favorable government policies that w111 
permit the reduetion of costs of production or increase the price of rice 
relative to other cropa and/or (ii) Reduce costs of production by means of 
higher efficiency. Of these alternatives, the second seems to be the most 
plausible. Improvements in infrastructure (irrigation) and more favorable 
government policies are out of reach to farmers; the prevalent bias against 
agriculture does not permit anticipating major changes in policies either. 
Consequently, higher efficiency is a must to reactivate rice production. 
Sut, is it possible? 
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While the tendency to higher costs have a macroeconomic component 
steroming from the set of discriminatory policies against agriculture and, 
particularly, against exportables like rice (see Garcia), it a1so has a 
microeconomic component that originates in management practices which are 
not optimal from the agronomic and, consequently, from the economic point 
of view. 

For a number of producers, researchers, extensionists and observers it 
became evident that managerial approaches have been the key issue (Ramirez, 
1979; Pu1ver 1985; National Agronomy Plan 1986). "Under irrigated 
conditions, farmers in Tolima (Central region), the Coast and Meta (Eastern 
P1ains) need to harvest at least 5.9 tons, 4.6 tons, and 4.7 tons/ha, 
respectively, just to meet their productlon costs. In comparison, average 
production costs in Latin America for irrigated rice are only 3.4 
tons/ha... Costs for plant protection, including weed, disease and in8ect 
control reach 1.3 tona/ha in Tolima, 1 ton/ha in the Valle and in the Coast 
and 0.8 tons/ha in Meta. This i8 about double the amount spent on an 
average in Latin Ameriea on plant protection in rice. These items, which 
result in espeeially high costs in Colombia, required further analysis in 
order to reveal the agronomic practices behind them and in order to search 
for cost-effective alternatives" (Pulver snd Weber, p.3). 

Given the high cost structure in which Colombian agriculture 18 
locked-in, the only viable alternative at present to increase rice 
production ia by means of hlgher economic efficiency. Eeonomic efficieney 
encompasses both tachnical and allocative efficiency. 

Technical (or agronomicl, efficiency is achievement of the maximum 
posslble output with a given quantlty of input s • It implies using che 
right amounts of available inputs to attain maximum output, such that no 
more output could be obtained from che input mix. Allocatlve efficiency 
refers to the abllity of farmers to produce a given level of output at 
m1nimum costo That is to combine inputs in right proportions such that the 
same output level could not be produced with a lower level of expenditures. 

The crucial discinction between agronomic and economic efficiency lies 
in the fact that che firse deals with physieal input-output relationships 
while the latter incorporates input and output prices. For example, while 
a producer that obtains the highest possible yields of rice per heetare 19 
efficient from the agronomic view he will be using amounts of inputs tbat 
are beyond the point of economic efficiency given a set of positive prices 
for his inputs and for rice. 

The theory of production economics asserts that teehnical ineff1ciency 
16 due to an excessive input usage. In turn. allocative inefficiency 
results from using input s in the wrong proportions. Both kinds of 
inefficiencies are costly to producers, so that the observed level of 
expenditures ia higher than the minimum cost associated with a particular 
level of output. Since cost i9 not minimized net revenue or profit i9 not 
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maximized and the observed level of profit is lower than the profit 
maximizing level. 

Under conditiona of perfect competition in input and output markets 
(the simplest case) and within a static framework. an income maximizing 
farmer is assumed to use each input up to the point where its marginal 
value product (MVP) equals che input price. In real world situations the 
profit maximizing output level (economic optimum) is lower than the total 
physical product maximizing level (physical optimum). 

Posada illuatrates this point with a simple example of nitrogen use in 
rice production (Table 15). Clearly, maximum proflt (economic efficiency) 
ia achieved at a different application of nitrogen (120 kg/ha) than the 
amount of nitrogen (160 kgs/ha) that yields the maximum production. 

Tbe conditions applied in the proceeding example can be synthesized 
for any given input i as folows: 

MPPi * Price of Rice ~ Price of i, 
where MPPi refera to the Marginal Physical Productivity of the input 
i; (a monotonically decreasing function). 

In simple words, let us look at fertilizer applications. The farmer 
should use additional units of fertilizer until its contribution to 
additional revenue (Le •• added tons of rice per kilo of fertilizar usad 
times the price of rice) i8 equal to what the farmer paid for that unit of 
fertilizer. If he applies even more fertilizer, he may produce more rice 
(up to a point), but the expense 18 not going to be compensated by the 
expenditure and he will waste resources. 

Tbe issue of efficiency in the agronomic (or technical) and economic 
sense is addressed now using a methodology that has been applied by Afriat 
(1972) and Aigner, Lovell and Schmidt (1977). !he results of applying this 
economic methodology are then compared with recommended practices froro the 
National Agronomy Plant that are based on agronomists observations, field 
trials and evaluations. 

Data used in the model were collected from a 1981 random survey 
involving the interviewing respondents method. The questionnaire contained 
detailed information (¡n farro resource endowments, production technology, 
input-output relationships and financial markets. 

Tbe maximum likelihood estima tes of the atochastic revenue function 
were used to compute the mean efficiency of rice farms in several scenarios 
(Ramirez) • 

Taking the sample as a whole, the analysis reveals that total output 
could be increased by 17.3% above current levels if technical 
inefficiencies were eliminated. Also, assuming that rice producers would 
use input s in the right proportions (allocative efficiency). costs of 
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production could be reduced by 15.8%. If both inefficiencies are 
corrected, total costs of production could be reduced by more than 30%. 

These results assume profit maximization as the only objective of the 
producer. They mask the impact of other criteria involved in determining 
the farmer's optimal strategy. Factors like risk, uncertainty, and 
liquidity management decisions will interfere with the profit maximizing 
input combination. 

Dnder conditions of risk and uncertainty. as is the actual case in 
rice production, and assuming that technical efficiency is being already 
achieved, the general hypothesis is that rice producers who are risk 
averters will not stop at that profit maximizing point in determining input 
use, because they are willing to pay a risk premium. Their condition for 
an economic optimum would be given by: 

MPPi * Price of Rice = Price of i + Ra * Ir where 
Ra * Ir - Risk adjustment, and 
Ra = Risk aversion coefficient, 
Ir = Marginal contribution of risk to additional input use. 

It ia well known that Ir is negative for plant protection inputs. 
Thus, the higher a farmer's expectations about total crop losses, the more 
chemical inputs are sprayed over the crop. The higher the risk associated 
with weed incidence the higher will be the amounts of aeed planted, labor 
hired to fight weeds snd machine-houra apent on land cultivtion. If 
farmers sre uncertsin about the consequencea of reducing input usage by sny 
amount, the observed input usage may, eventually, exceed that level of 
input that achievea an economic optimum or even a physical optimum. 

The additional output value that farmers are actually giving up as 
extra expenditures on inputs portray a risk premium to insure against risk 
and uncertainity. Empirical evidence supports the idea that ? risk averter 
ia willing to pay higher insurance sgainst adverse events with unknown 
probabilities (uncertain events) than if they would otherwise know chis 
probability. Therefore, in the case of rice, ir is crucial to have 
demonstration parcels with the management package s proposed by ~he National 
Rice Plan to reduce uncertainty on the part of farmers. 

lt is postulated that rice producers could pay a lower rate of 
insurance if they were fairly acquainted with the nature and magnitude of 
the risks involved in a particular management strategy. They must be 
convinced that their net returns can increase, even if current input levels 
are reduced. By doing so, economic efficiency can be enhanced and costs of 
production can be reduced significantly, leading to higher supplies. 

Integrated Crop Management Activities. 

Several practices have been evaluated and demonstration plots exist 
for transferring knowledge and confidence to farmers and technical 
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assistants where they can verify that the management strategy proposed 
works in the field. Costs of production have been reduced by about 23% in 
all areas (Coast, Central, and Eastern Planins) (FEDEARROZ-ICA-CIAT). 
These results are very much in line with those emerging from our analysis 
and validate the possibility of increasing efficiency and reducing costs 
per hectare without sacrificing revenues. 

An interesting point implicit in the integrated crop management 
approach suggested by the National Rice Plan is that optimal resource use 
should be based on more technical supervision (to minimize the risk of crop 
failures) in substitution of imported chemical input s (Posada), thus 
increasing the national value added in production. 

Recommendations of the Plan inelude reduetion of seed densities from 
250 plus kilos per ha. to 100-150 kilos per ha, careful timing in weed 
control, implementation of an integrated pest management approach allowing 
beneficial insects to carry out their action, adequate seed se1ection and 
treatment among others. 

The current stagnation in production wi1l imply higher priees for rice 
vith lower levela of individual consumption in the near future. If the 
Covernment: decides to keep consUIlIption at present levels, imports are 
likely to oceur. Both alternatives appear to be quite costly and socially 
unattractive. 

However, should the resuIts presented here be extrapolated to all 
producers, rice production could be expanded easily to accomodate for the 
additional demand brought by the lover prices. Field trial results are 
very encouraging in this respecto An additional point for research 
constitutes the faet that if effieiency is rapidly improved excedents msy 
be generated. The possibilities for new market outlets (internal and 
external) shou1d be earefully evaluated now. 

Finally, the area of commercialization has been overlooked in this 
paper, but undoubtedly there ls room for improvement also. In Colombia, 
between 1977 and 1983, the wholesale price index for food increased annualy 
4.8 percentage points more rapidly than che farro gate prlce indexo This 
suggests that redueing the costs of marketing ls a key target in improving 
food supplies since they have grown much faster than production costs. 

According to SACo rice production in Colombia has comparative 
advantage at the farro level even under the present circumstanees described 
here. However, the advantage is eroded due to a set of ineffieiencies in 
milling, handling and transportation of white rice. To rely on rice as a 
basie staple and ensure an adequate use of domes tic resourees the 
1nefficiencies in production and marketing should (and can) be reduced in 
the near future. 
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Table l. Colombia, Grosa Domeatic Produce - Total aud 
Agriculture in Constant Prices 1970 Pesos 
(Millions) • 

Total Agriculture Percent 

GDP GDP Agric 

1960 71,902 24,305 33.8% 
1965 90,351 27,834 30.8% 
1970 119,797 34,245 28.6% 
1975 163,399 44,066 27.0% 
1976 110,227 1+4,905 26.4% 
1977 178,326 46,097 25.8% 
1978 194,818 50,575 26.0% 
1979 203,664 52,618 25.8% 
1980 211,930 53,954 25.5% 
1981 217,228 55,580 25.6% 
1982 219.183 54,622 24.9% 
1983 221,315 55,606 25.1% 
1984 228,459 56,940 24.9% 
1985 234,956 58,591 24.9% 

Annual Growtb 
Rates GDP Agricultura Population 

1960-61 4.6% 2.9% 3.1 
1967-18 6.0% 4.5% 2.2 
1978-85 2.4% 1.8% 1.9 
1981-85 2.0% 1.5% 1.8 

Source: IDB Economic and Social Progress in Latin America 
Several Issues. 
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Table 2. Measures of the Internal Terma of Trade for Agriculture, 1970-83. 

Ratio of Sectoral Ratio of Agricultural Producer 

Value Added Deflators Wholesale Price Ratio: Price ta: 

(agriculture to Agriculture to Consumer Wholesale Index 
Year non-agriculture) All Consumer Goods Price Index for Consumer Goods 

1970 0.966 0.885 0.846 1.056 
1971 0.955 0.872 0.856 1.018 
1972 0.991 0.863 0.879 0.994 
1973 1.051 0.925 0.939 1.036 
1974 1.067 0.983 0.938 1.009 
1975 1.000 1.000 1.000 1.000 
1976 1.006 1.021 1.046 1.035 
1977 1.099 1.022 1.103 1.039 
1978 0.978 1.055 0.905 0.855 
1979 0.896 1.033 0.886 0.802 
1980 0.806 0.975 0.871 0.765 
1981 0.788 0.933 0.841 0.731 
1982 0.786 0.952 0.850 0.693 
1983 0.775 0.954 0.868 0.684 

• 

Rates of change (X) 

1970-75 0.69 2.47 3.40 -1.08 
1975-80 -4.22 -0.51 -2.72 -5.22 
1980-83 -1.30 -0.72 -0.11 -2.21 

Source: World Bank, Rural Financial Markets Sector Study. 
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TABLE 3. Colombia, lrrigated Rice. Costs of Produttion and Prite of Paddy 
Rice. 

1977 B 

1984 A 

Yield 
tona/ha 

5.40 

5.55 

Source: Fedearroz. 

Production Cost 
$/ha $/ton 

$31.786 $5,886 

$131,235 $23,646 
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Prite Paddy 
$/ton 

$7,841 

$23,851 

Margina 
$/ton $/ha 

$1,955 

$205 

$10,555 

$1,138 



TABLE 4. Area, Production and Yield of Rice in Colombia, 1961-1984. 

Area Production Yield 
y e a r 000 Has 000 Tons Ton I Ha 

1961 237.10 473.60 2.00 
1962 279.50 585.00 2.09 
1963 254.00 550.00 2.17 
1964 302.50 600.00 1.98 
1965 374.50 672.00 1. 79 
1966 350.00 680.00 1.94 
1967 290.70 661.50 2.28 
1968 277 .10 786.30 2.84 
1969 250.40 694.50 2.77 
1970 233.20 752.60 3.23 
1971 253.50 904.30 3.57 
1972 273.80 1.043.30 3.81 
1973 290.90 1.175.80 4.04 
1974 368.50 1.569.90 4.26 
1975 381.40 1.622.20 4.25 
1976 355.60 1.480.70 4.16 
1977 337.20 1.401.60 4.16 
1978 434.30 1.878.00 4.32 
1979 430.60 1.829.80 4.25 
1980 414.20 1.784.10 4.31 
1981 439.00 1.877.70 4.28 
1982 473.90 2.023.60 4.27 
1983 425.40 1.813.50 4.26 
1984 370.20 1.725.10 4.66 

Source: Fedearroz. 
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TABLE 5. Rice in Colombia, Availability and Per Capita Consumption, 1960-85. 

Human Per Capita Consumption 
Production Exports Stocks Availability Population Paddy White Rice 

Thousand Metric Tons Millions Kilos 

1960 450 O na 450.0 15.7 28.8 19.3 
1961 474 O na 474.0 16.2 29.3 19.6 
1962 585 (l) na 586.0 16.7 35.0 23.5 
1963 550 (3) na 553.0 17.3 31.9 21.4 
1964 600 O na 600.0 17.9 33.5 22.5 
1965 672 O na 672.0 18.4 36.6 24.5 
1966 680 O na 680.0 18.9 35.9 24.1 
1967 622 O na 622.0 19.5 31.9 21.4 
1968 786 O na 786.0 20.1 39.1 26.2 
1969 689 (16) na 705.0 20.7 34.1 22.9 
1970 753 8 183 745.4 21.1 35.3 23.6 
1971 905 O 248 840.3 21.6 38.9 26.0 
1972 1,043 5 270 1,016.1 22.1 46.0 30.8 ... 1973 1,176 31 147 1,267.9 22.6 56.2 37.6 

w 1974 1,570 2 344 1,370.7 23.0 59.5 39.9 >D 
1975 1,622 116 306 1,544.5 23.5 65.7 44.0 
1976 1,481 1.20 195 1,471.4 24.0 61.4 41.1 
1977 1,402 31 118 1,448.4 24.4 59.3 39.7 
1978 1,878 1 279 1,717.4 24.9 68.9 46.2 
1979 1,830 38 346 1,724.9 25.4 68.0 45.5 
1980 1,784 60 282 1,787.1 25.9 69.0 46.2 
1981 1,878 33 222 1,904.9 26.4 72.1 48.3 
1982 2,024 O 378 1,867.7 27.0 69.3 46.4 
1983 1,814 35 346 1,811.2 27.5 66.0 44.2 
1984 1,725 40 264 1,766.4 27.9 63.2 42.4 
1985 1,798 52 161 1,848.7 28.3 65.3 43.7 

na: not available 

Sources: For Production, Fedearro~: Un Gremio al Servicio de Colombia. 
For Exporte and Population, DANE 
For Stocks, IDEMA, Division de Comercializacion. 
Other, Own calculations 
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TABLE 6. Colombia. Per Capita Consumption of Carbohydrates, Kgs. 

Year Cassava Pota toes Corn Wheat Plantains 

1960 43.5 41.7 47.4 18.2 80.2 
1961 40.2 34.1 38.0 18.8 78.8 
1962 46.6 51.2 34.0 19.2 77.2 
1963 46.2 33.1 32.6 15.0 75.6 
1964 39.1 38.4 45.1 15.0 75.2 
1965 43.6 41.5 37.3 16.2 75.4 
1966 44.4 40.1 35.8 18.1 75.2 
1967 43.6 41.0 33.5 13.5 81.5 
1968 44.8 47.3 31.6 18.6 79.6 
1969 48.4 41.2 34.7 13.4 79.4 
1970 92.6 43.2 35.5 16.2 79.5 
1971 92.0 40.2 27.6 18.9 79.7 
1972 90.9 37.2 31.0 22.2 76.9 
1973 88.5 45.2 21.3 18.5 77 .6 
1974 92.3 43.9 25.6 23.0 78.3 
1975 86.0 56.2 27.0 15.7 76.2 
1976 77 .0 63.2 30.1 15.1 77.3 
1977 80.2 65.8 20.4 20.9 75.5 
1978 82.1 80.1 28.2 19.3 88.0 
1979 75.2 81.4 25.1 20.5 88.1 
1980 83.0 66.7 30.1 21.3 90.7 
1981 81.3 79.6 25.8 22.6 90.8 
1982 57.6 79.7 26.4 24.3 73 •. 9 
1983 58.8 79.7 23.2 25.1 81.9 
1984 59.9 88.1 20.6 25.2 76.7 
1985 59.8 67.1 26.9 24.9 77 .1 

Source: Ministerio de Agricultura, Own calculations. 
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TABLE 7. Colombia. Grosa Domeatic Product (GDP) and Real Retail Príces of Major 
Carbohydrate Staples. $/Kg. (1970 Pesos). 

Real 
Per Capita 

Year Cassava Potatoes Rice CorIi < Wheát Plantains G D P 
($1000) 

1960 1.52 L85 5.74 3.46 6.14 1.23 42.79 
1961 1.97 1.94 6.53 5.07 6.16 1.40 47.39 
1962 1.77 1.67 6.05 4.74 5.59 1.72 47.06 
1963 1:50 2.18 4.69 3.48 5.17 1.63 40.95 
1964 1.90 2.79 4.93 4.47 5.49 2.10 45.00 
1965 2.02 1.61 5.64 3.65 5.63 1. 78 42.65 
1966 1.76 2.27 5.55 3.62 5.27 1.81 44.69 
1967 1.89 2.01 5.37 3.65 5.10 1.66 46.53 
1968 2.11 2.00 5.25 3.63 5.15 < 1.82 49.20 
1969 3.42 1.81 4.67 3.48 4.67 1.77 50.83 
1970 2.04 1.73 4.46 3.5 4.43 1.78 55.46 
1971 2.24 1.82 4.30 3.22 3.88 1.84 55.23 
1972 2.66 1.98 3.77 3.29 3.40 1.82 57.07 
1973 1.89 <2.05 3.51 3.70 3.62 1.77 56.16 
1974 2.13 1.83 4.21 3.41 3.79 1.59 57.05 
1975 2.81 3.23 3.79 3.56 5.46 2.17 59.98 
1976 2.19 1. 74 3.05 2.93 4.93 1.93 57.85 
1977 1.71 1.80 3.47 3.25 4.03 2.17 56.93 
1978 2.45 1. 70 3.81 3.55 3.64 1.93 62.41 
1979 2.49 1.73 3.17 3.13 3.30 1.66 60.50 
1980 2.14 2.09. 2.27 3.51 3.30 1.68 62.14 
1981 2.17 1. 79 3.50 3.42 3.11 1.72 62.03 
1982 3.13 1.88 3.48 3.09 2.77 1.88 64.04 
1983 2.98 1. 74 3.12 3.04 2.46 1. 94 64.27 
1984 2.59 1.40 3.11 3.00 2.61 1. 95 65.81 

Source: Ministerio de Agricultura, DANE. Own ca1culations. 
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TABLE 8. Colombia. White Rice, Per Cepita Consumptian by Regian, Zone and Quintile. 
DANE/DRl Survey, 1981. 

Low High 
Regian lncome lncoma 

lncome 1 2 3' 4 5 Average 
Quintile 

Atlantic 
Urban 57.6 59.2 59.4 62.3 54.0 58.5 
Rural 60,·9 62.7 69.5 70.8 64.3 65.1 
Total 59.6 61. 1 63.8 64.4 55.7 61.1 . 

Easte.rn 
Urban 23. O 26.7 32 .8 32.7 34.0 30.1 
Rural 16.4 25.9 30,0 38.1 32.1 26.0 
Total 18.5 26.2 31.5 34.8 33.3 27.9 

... Bogotá D.E • 27.5 32.6 33.5 36.8 33.2 33.5 ~ 

'" 
Central 

Urhan 25.2 32-.3 35.6 37.7 28.8 32 .0 
Rural 22.3 34.0 33.9 36.6 33.6 31.1 
Total 23.9 33.0 35.0 37.4 29.6 31.7 

Pacific 
UrDan 40.4 50.1 49.4 51.9 50.4 49.2 
Rural 35.4 44.7 50.7 57.8 50;1 43.7 
Total 37.2 47.3 49.9 53.1 50.4 47.1 

T o tal 
Urlian 32.3 38.,2 41.2 44.0 39.4 39.6 
Rural 31.6 39..4 45,2 47.8 41 .9 39.5 
Total 32 .0 38 .8 42.6 44.9 39.7 39.6 
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TABLE 9.' Colombia. White Rice. Pereent in total Food Expenditures. DRI/PAN Household 
Survey. 1981. 

Low High 
Region _ lncome Income 

Ineome 1 - 2 3 4 5 Average 
Quintile 

Atlantic 
Urban 14,-87 10,-24 8 .H 7..35 5,27 7.44 
Rural 18,,06 13·.-03 9,-77 8.29 '7 ~ 98 11.31 
Total 15.76 11. 74 8.98 7.58 -5.65 8.71 

Easte.rn 
Urhan 7.07 5.31 5.01 4 • 10 3.75 4.70 
Rural 4.69 4.45 4.40 4.93 4.24 4.56 
Total 5.45 4.76 4.72 4.42 3.92 4.63 

Bogotá n.E. 8.88 6.80 
lo" 

5.40 4.54 3.32 4.47 
~ 
w 

Central 
Urllan 8.21 6.65 5.49 4.56 3.75 5.15 
Rural 6.69 5.46 5.29 4,'78 4.63 5.66 
Total 7:50 6.56 5.41 4.62 3.90 5.31 

Pacifie 
Urlian 11.62 9.74 7.69 6.28 5.19 6.66 
Rural 10.95 8.31 7.35 8.56 6.94 8.69 
Total 11. 20 9.02 7.55 6.74 5.29 7.22 

T,otal 
Ur5án 9,-75 7.-52 6.29 5.,37 4.23 5.65 
Rural 9 .-36 7.-48 6.64 6.-24 5,63 7.17 
Total 9;54 7.50 6.41 5.56 4.39 6.09 
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TABLE 10. Colombia. White Rice. Percent Share of Total Calorie intake. DRl/PAN, Household 
Survey, 1981. 

Low High 
Region lncorne lncorne 

lncome 1 . 2 3 4 5 Average 
Quintile 

Atlantic: 
Urban 31.3 25.g 21.8 19.9 16.4 20.8 
Rural 32.3 26,0 21.5 20.2 19.0 24 .• 3 
Total 31.9 25.9 2'1 .7 20.0 16.8 22.2 

Easte.rn 
Urhan 13 .• 3 lL9 11_7 10.7 10.9 11.5 
Rural 7:.6 8.9 8.8 11.1 9.7 9.0 
Total 9.1 9 .9 10.2 10.9 10.4 10.1 

Bogotá D.E. 18.8 16.3 13.7 13.5 11.3 13.2 

Central 
Urean 15.0 13 .8 13.2 11.8 10.9 12.6 
Rural 10.8 11.3 10.0 10.0, 9.5 10.5 
Total 12.9 12.5 11.9 11.3 10.6 11.8 

Pacific 
Uróan 20.6 19.4 16.2 15 .3 14.0 15.9 
Rural 17.6 15.9 14.2 16.6 14 r4 16.0 
Total 18.6 17.5 15.3 15.7 14 .0 15.9 

'J: o tal 
Uróan 18 •. 8 16..-7 15.2 14.3 12,·8 14.7 
Rural 15.5 14 •. 2 13.4 13.7 12,3 14.0 
Total 16.9 15 .4 14.5 14.1 12.7 14.5 
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TASLE 11. Colombia. White Rice. Percent share in total protein intake. DRr/PAN 
Household Survey, 1981. 

Low High 
Region lncome lncome 

lncome 1 2 3 ,4 5 Average 
Quintile 

Atlantic 
Urban 30.Q 21.6 17.,8 16.3 12.9 17.Q 
Rural 33.2 23.7 18.6 17.7 15.4 21.9 
Total 32. Q 22.8 18'.2 16.6 13.3 18.8 

Eastern 
Urhan 12.3 10.2 9.3 8.3 8.3 9.3 
Rural 7.6 8.,2 7.9 9.4 8.7 8.3 
Total 9.0 8.9 8.6 8.8 8.5 8.8 

Bogotá D.E. 17.5 14.4 11.2 10.6 8.3 10.4 

Central 
Urball 1'4.·7 12.3 11.0 9.8 8.8 10.7 
Rural 11.·8 11.4 9,.6 9., '1 8.7 10.4 
Total 13.3 n.9 lO~5 9.8 8.8 10.6 

Pacific 
Urean 21.6 18.6 14.4 14.3 11. 6 13.9 
Rural 20.2 16.4 14.2 16.9 13.9 16.8 
Total 20.7 17.5 14.3 14.1 n.7 14.8 

T. o tal 
Uróán 18.3 14.8 12.6 11.7 10. O 12.2 
Rural 16.6 13.,8 12.,4 12.5 10.9 13.5 
Total 17.3 14.3 12.5 11.8 10.1 12.6 
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TABLE 12" Hhite Rice: Income and Price Elasticities of Demand. Colombia. DANE/DRI Survey 1981. By 
region" ,área, and quintile. 

Region 

Quintili 

lncorne 
Elast. 

Price 
Elast. 

1 

2 

3 

4 

5 

1 

2 

3 

4 

5 

Atlantic 

Urban 'Rural 

0.88 0.68 

0.84 0.76 

0.92 1.04 

0.56 0.62 

0.17 0.68 

-0.98 -0.96 

-0.93 -0.53 

-0.90 -1.03 

-0.34 -0.58 

-1.02 -0.50 

Source: Own-calculations. 

Eastero Bo~ota 

Urban Rural Urbao 

0.96 0.87 0.79 

0.74 0.96 0.74 

0.96 0.54 0.69 

0.78 0.86 0.67 

0.55 0.14 0.19 

-0.87 -0.22 -0.58 

-0.88 -0.88 -0.87 

-0.52 -0.86 -0.93 

-0.93 -0.81 -0.87 

-0.90 -0.63 -0.58 

Central Pacific 

Urban Rural Urban RuraJ 

0.79 0.96 1.00 0.78 

0.83 0.74 0.97 0.77 

0.67 0.82 0.83 0.80 

0.59 0.59 0.61 0.44 

0.26 0.49 0.23 0.60 

-0.83 -0.85 -0.88 0.55 

-0.85 -0.85 -0.97 -0.95 

-0.77 -0.83 -0.15 -0.86 

-0.92 -0.86 -0.17 -0.29 

-0.66 -0.86 -0.96 -1.11 



TABLE 13. Duncan's Multlple Range Test for the Retail Price of 
Rice by Regiona and Income Levels. Colombia, DANE/DRI 
Survey, 1981. 

Region Price 
$/Kg. 

Atlantic 38.85 
Central 38.67 
Sogota, D.E. 38.46 
Pacific 38.42 
Eastem 37.72 

Quintile Price 

5 (High) 39.71 
4 38.87 
3 38.13 
2 37.90 
1 (Low) 37.04 

Note: Groups with same letter have meana that are not 
slgnificantly different st the 10% level. 

Source: Own cslculations. 
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A 
A 
A 
A 
A 

Grouping 

A 
A 
A 
C 
e 

B 
S 
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TABLE 14. Rice Sector: Regional Analysis, 1977-1984. Colombia. 

Z o n e 

CENTRALl 
COAST2 
EASTERN PLAINS3 
TOTAL4 

Z o n e 

CENTRALl 
COAST2 
EASTERN PLAINS3 
TOTAL4 

Z o n e 

CENTRALl 
COAST2 
EASTE~N PLAINS3 
TOTAL 

Mean 

111.5 
106.2 
67.8 

324.9 

Mean 

665.2 
489.5 
298.7 

1.654.9 

34 
33 
21 

100 

40 
30 
18 

100 

Average 

6.0 
4.6 
4.4 
5.1 

AREA 000 HAS. 

Coefficient 
of variation 

7.1 
15.0 
22.0 
11.2 

PRODUCTION 000 TONS. 

Coefficient 
of variation 

YIELDS 

6.8 
12.0 
21.6 
10.0 

TONS/HA. 

Growth 

0.0 
1.4 
1.0 
0.0 

1 Huila, Tolima, Caldas, Cundinamarca,'Boyaca. 

Rate 

Growth 
Rate 

1.0 
0.5 
7.0 
2.4 

Growth 
Rate 

1.0 
1.9 
8.0 
2.4 

2 Antioquia, Cordoba, Sucre, Bolivar, Magdalena, Cesar, Guajira. 
3 Meta, Casanare. 
4 Irrigated and mechanized upland. 

Source: Fedearroz. 
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TABLE 15. Colombia. An Example of the Technical versus the Economic 
Efficiency. The Use of Nitrogen in Rice Production. 

Dosis 
Kg. N/Ha 

120 

160 

200 

Source: Posada. 

Cost 

4.957 

5.074 

5.131 

5.308 

Yield 
in Kgs. of Paddy Rice 

6.995 

7.301 

7.327 

6.747 
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Profit 

2.838 

2.227 

2.136 

1.439 





Recent Evolution of the Livestock Sector in Latin America 

Carlos Seré and Libardo Rivas 

Introduction 

Structural adjustment continues to be the dominant iesue in Latin 
American economic development. After rapid growth in the seventies, 
fostered by high prices for oil and other commodities and the ample 
availability of international credit, the eighties have been 
characterized by a very marked recession, a price drop in most e ommod it y 
markets, high interest rates and widespread debt repayment difficulties. 

This has led to substantial reductions in per cap ita income across the 
region as shown in Table 1. Given the high income elasticity of beef 
and milk this has triggered a general reduction in domestic demand and 
prices. Difficulties compounded particularly for agricultural exporters 
due to ever increasing protectionism and the disposal of structural 
surpluses of developed countries on the international markets. 

This has been of benefit to importing countries, but poses a dilemma 
regarding the extent to which these low prices will persist in order to 
make decisions of redimensioning individual sectors. 

The drop in interest rates over the past two years has sased somewhat 
the external debt problems; for the case of Venezuela savings amount to 
US 1 billion in 1986 (SINTESIS ECONOMICA, 1986), 

Several countries have attempted to develop policy packages as 
alternatives to the conventional IMF/WORLD BANK supported structural 
adjustment package, including currency devaluation, public expenditure 
reduction, opening the economy to international markets, etc. 

These alternative package s are geared to increasing domestic demand via 
price controls and salary increases and, in the case of Peru, limiting 
foreign debt payment to 10% of export revenue. These policies resulted 
in short term economic growth, as reflected in 1986 GNP growth rates of 
S% in Brazil and 5.5% in Argentina (CEPAL, 1986). This resulted in 
substantial increases in domestic demand of products with high income 
elasticities, as will be elaborated for the case of beef and milk. 
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Table L Evolution oí real GDP per capita in selected Latin 
American countries. 1981/86 

Country 1981 1982 1983 1984 1985 1986~ 

Argentina -8.2 -7.8 1.4 0.6 -5.9 3.9 
Brazil -4.2 -0.8 -4.8 2.6 5.9 5.7 
Colombia 0.1 -1.1 -0.3 1.4 0.4 3.0 
México 5.4 -2.6 -7.6 0.9 0.1 -6.3 
Perú 1.3 -2.5 -14.2 1.2 -LO 5.9 
Venezuela -3.9 -4.1 -8.2 -3.7 -3.2 -1.0 

Latin America 
2 

-1.9 -3.7 -4.7 0.9 0.4 1.2 

1/ Preliminary estimates 
~I Excluding Cuba. 

Source: CEPAL (1986) 

Such policies nevertheless contributed to the reduction in exports and 
exacerbated the foreign debt problem. More than one third of the export 
revenues of the region were used to pay interest on the foreign debt in 
1986. The most critical situations are encountered in Argentina, 
Brazil, Mexico and Chile, countr1es for which 1986 interest payments 
represent 52%, 38%, 40% and 39% of their respective export earn1ngs. 

In spite oí the 81ight recovery of the world economy and the drop in 
interest rates, the debt problem has not been solved, as shown by the 
unilateral decision of Brazil in early 1987 to stop payments of interest 
and principal on its foreign debt. Severa! other countries are 
discussing similar steps. Thus foreign debt remains the central issue 
in the Latin American econom1c policy discussion. 

The beef sector 

Changes in produetivity in 
periods of time due to 
Therefore in this analysis 
are emphasized. 

the beef sector cannot be analyzed for ahort 
the masking effeet of cyclical changes. 

averages for the periods 1970/77 and 1978/85 

The performance of the beef sector during che latter period reflects very 
closely the performance oí the whole regional economy. Its main features 
were as follows: 

Production decreased at arate of -0.7% p.a. That of Tropical 
Latin America grew at a low rate (0.4% p.a.) while that of the 
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temperate region decreased at arate of -2.2% p.a., due mainly to 
strong contraction of the Argentinian beef sector. 

Production per head in stock decreased both in tropical (-2.1%) and 
temperate Latin America (-1.3%). 

Production per cap ita dropped at s rate of -3.0% p.a. This trend 
is quite consistent across countries and regions, with particularly 
large negative rates in Central Ameriea. 

Apparent consumption per cap ita has decreased from 20.0 kg of beef 
snd Ve al during the period 1970/77 to 19.7 kg in the period 
1978/85. 

The structure of che beef trade shows increases in the share of 
processed meats and changes in the volumes traded (Argentina and 
Paraguay reducing exporte, Brazil becomming a major exporter). 

A drop occurred in the export price of beef, particularly from 
countries with FMD, a fact' particularly affecting South American 
exporters (Table 2) 

Tab1e 2. 

Country 

Growth rates of real beef prices* of international 
significance. 1975/S0 and 19S0/S6 

Growth rates (percentage) 

1975/S0 1980/86 

USA (Omaha) 2.7 -3.9 
Argentina (Buenos Aires) 17 .1 -12.2 
EEC 1.6 -7.5 
Australia (Brisbane) lS.1 -6.0 

* Priees in 19S0 US$ 

Source: FAO, Monthly Bulletin of Statisties (several yeara) 

The beef economy of the period 78/85 can be characterized by the process of 
a reduction in domestic demand as a consequence of reduced purchasing power 
of domestic consumere, snd reduced export demsnd due to the global 
recession and the agricultural policies of developed countries which 
have genersted vast structursl surpluses disposed of in the 
international market. 
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During 1977/85 thia led to a substantially lower growth rate of domestic 
prices than during the period 1970/77. Data for Argentina, Brazil and 
Colombia (Table 3) ahow the clear link between growth of prices and 
stocks of cattle as well as beef production. This evidence clearly 
supports the existence of a large positive long term supply elastíeity as 
has been shown in the seventíes by several authors (YVER, 1972; BARROS, 
1973; JARVIS, 1974; LATTIMORE, 1974). 

Table 3. Growth rates of beef production, priees and stocks in 
seleeted countries of Latín America. Means 1970/77 and 
1978/85 

1970/1977 197711985 

Pro- Real Pro-
duc- 1 GDP pe~ duc- 1 

Country tion Stocks Price cápita tion Stocks Price 

Argentina 3.3 3.2 1.1 0.7 -3.2 -0.8 -3.7 
Brazil 3.6 4.9 11.1 5.6 -0.1 3.2 -5.3 
Colombia 3.5 2.6 12.1 2.2 1.6 -1.3 2.5 

1/ Priees per kg liveweight, in US4 at oficial exchange rate. 
2/ Period 1970/80. 
11 Period 1980/85. 

Sources: FAO-Tape, FGV (several years), JUNTA NACIONAL DE CARNES 
(several years) y FADEGAN (several years). 

Real 
GDP pe3 
cápita 

-3.8 
-0.7 
0.8 

Contrasting with the long-term nature of supply response in beef, demand 
reacts very rapidly to changes in income, thus generating great volati­
líty in the market. This i8 highlighted by the recent developments in 
the Brazilian beef market. During the early eighties th .. reduction in 
per capita inc ome s made it possible for Brazil to export increasing 
volumes of beef (reaching 426.000 tons in 1985). Ibe increase in 
purchasing power created by the Cruzado Plan in 1986 is indicated by the 
fact that the official monthly minimum "age expressed in terms of kg of 
beef increased from 25 to 34.3 kg between February and March 
(AGROAJilALISIS, 1986). Internal demand grew to an extent which led to s 
prohibition of beef exports and to imports from the US, the EEe snd 
neighboring countries. Early in 1986 Brazilian authorities had expe.cted 
beef exports to reach 500.000 tons by the e.nd of 1986. 
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TIte increase in beef prices in Brazil was compounded by a reduction in 
cow slaughterings due to expectations of further incresses in beef 
prices. TIte recent political changes in 8ra211, where basically price 
controls have been abolished will probably imply a reduction in consumer 
purchasing power and consequently a marked change in the beef scenario. 

Taking a longer-term perspective. productivity per head in stock has 
essentially remained stagnant or decreased in many countries. Tltis seems 
to be related to the fact that beef production i6 being displaced to 
increasingly marginal lands. This process ls particularly evident in 
Brazl1. 

On the other hand, the increasing interdependence of the world economy 
ie imposing large short-term fluctuations on Latln American economies. 
There i8 emp1rical evidence to support the contention that beef price 
variability has increaeed significantly on the international market from 
countries with FMD from the early seventies onwards (Table 4). Tltis puts 
sectors with lengthy production processes (such as cattle production) at 
sn incressing risk, a fact which helps to explain the displacement of 
livestoek to marginal areas. Given the resouree endowment of many 
regions of Latin America, where eattle production is partieularly 
favoured, it 6eema a high priority to develop strategies to cope with 
this inereasing risk. 

Table 4. Variability of beef prices of international significance 
(in 1980 US$ per ton) 

United Sta tes i Argentina 
;! 

Coefficient Coeffic!ent 
of of 

Mean Vari!!nce variation Mean Vari~nce variation 
Period (X) (S ) (CV) (X) (S ) (CV) 

1960/72 2607.1 242518 18.9 1535 175777 27.3 
1972/85 2545.2 371709 24.0 1769 498582 39.9 

F12,13 1.53 2.84 

Critical 
F 12,13,.10 value 2.10 

1/ Al! origins, US$ ports 
!/ Frozen beef 

Source: IMF (severa! years) 
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Livestock owners are already indicating an ability to diversify, su eh as 
the increasing interest in the milking of beef cows to insure better 
cash flow, the integration of the eattle operations with crops, etc. 

Other options might include the development of futures markets for 
catt1e, the imp1ementation of stabi1ization funds, the expansion of 
inter-regiona1 trade, and the avai1ability of short-term credit to 
improve eash f10w in years of low priees. 

The dairy sector 

The Latin American dairy sector has evolved along a very similar pattern 
to the beef sector during the last eight years. The main features are: 

Production has grown at markedly lower rates than in the previous 
period (1.1% v 3.9%). Particu1arly high growth rates were achieved 
in Colombia (6.1% p.a.), Trinidad & Tobago (9.3% p.a.), Dominican 
Repub1ic (5.2% p.a) and Bolivia (3.6% p.a.). Except for the case 
of Colombia, these countries are minor producers. 

Production par cow increased on1y slightly (0.22% p.a. for the 
period 1969/85), reaching a 1eve1 of 962 kg per milking cow in 
1985. The most remarkable case is Mexico with a growth rate of 
3.07% p.a. over the same periodo 

Per cap ita consumption has increased slightly a the regional level 
(from 99.4 to 102.1 kg p.a.). Haiti sti11 ranges 10west with on1y 
11 kg followed by Bolivia with 23 kg. At the other end of the 
range the Southern Cone countries consume an average of 170 kg p.a. 

Net imports have increased substantia1ly (52%), 1eading to self 
sufficiency levels deereasing from 92.4% to 90.7%. 

While the dominant picture is one of stagnation, several countries show 
dynamic growth in production e.g. Colombia, Bolivia, Venezuela, 
Dominican Republic and Trinidad & Tobago. On the other hand, Brazil, 
the 1argest producer (contributing 40% of regional production) achieved 
on1y very low growth rates. Nicaragua's dairy sector has deteriorated 
very drastically leading to lower consumption 1evels and the country 
shifting from being a net exporter to a net importer with a self 
sufficiency degree of 81%. 

Pricing policies for beef and milk differ widely. While beef priees are 
generally 1eft to be determined by the market, mi1k priees are genera1ly 
imposed either direct1y or through the milk powder importation ragime. 
This has tended to penalize the dairy sector, redueing the incentives to 
investment and to the adoption of improved technologies. Brazil is a 
good case in point. During the period 1970/77 production grew at an 
annual rate of 5.9% while real prices grew at arate of 6.6% p.a. 
During the period 1978/85 production grew only at 0.4%, whi1e the real 
produeer price dropped at arate of -5.7% p.a. (see AGROANALISIS, 1986). 
This documents the high, short-, and medium- term supply elasticities 
of milk production. 
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Such policies of controlled prices and importation of milk powder are 
fessible because surpluses from developed countriea have been svailsble 
at low pricea, thus msking importation an sttractlve option, 
particularly if the time horizon for making such a decision i9 short, 
thereby reducing the burden of the potential long-terro effects of 
shrinking the domestic dairy sector in a situation of high world market 
priees. 

Outlook • 
The outlook for livestock products ls closely related to general 
economic growth. The general plcture of serious problems of balance of 
payments does not seem to support expectations of rapidly increasing per 
capita incomes throughout the region. 

On the other hand, the low prieea of most export commodities will tend 
to foater currency devaluations and thua make import substitution more 
attrsctive. This might induce an expansion in dairy production in 
countries with low self-sufficiency levels. Such a move might be 
assisted by inereasing international prices of dairy products if the 
policy measures enacted by the US and the EEC to reduce dairy surpluses 
are effective. 

Poultry and pig production have been expanding rapidly in the region due 
to teehnieal ehange, changing eonsumption patterns and. in many cases, 
the availability of grains at low priees d~e to overvalued currencies. 
The outlook for this procesa eontinuing ls dependent mainIy on the 
evolution of feedgrain priees on the world market and exehange rate 
polic1es. 

The overall outlook will be influenced mainly by the evolution of the 
economy of the developed countries. Economie growth in that part of the 
world could leed to increased priees of raw materials (including oil), 
and in developing countries this could thus generate income, the driving 
force of the livestock sector. 
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BEEF AND VEAL, STOCK, Illlll fRDDUC¡W;¡ FOR SELEC1ED REBlONS 

p'.yiDn and 
LDuntry 

~!!RLU 

U~lTED mTES 
EURDPE 
LlHlN MER!tA 
TROPICAL LA. 
Bra¡ il 
Col o.Oí a 
Vene".l. 
mPEfiAIE L.A. 
Argentina 
ASIA 
AFRICA 
QCEArm 

lotal 
(\¡){i:o;:·t 

4bO!2 
I09v4 
109% 

BélQ4 
m4 
2136 
643 
320 

32JO 
2700 
2m 
3140 
l7bS 

"'ojudíon 

198:5 

HW.l) 
23.9 
23.9 
17.l 
1(1.4 

4.6 
1.4 
0.7 
7.0 
5.9 
6.1 
6.8 
3.B 

Total 
(¡(¡únea!!s 

12HFn4 
10~749 

~3.:17q 

31hH' 
249462 
1 ~,4~<lv 
2113~, 

l¡~Bc 

t;b148 
~4B')(1 

3bS738 
176598 
31273 

StDds 

100, ¡J 

6.6 
lU.4 

25.0 
l. e¡.7 

t rT ~ 
1.1 
l. t! 

5.4 
4. ~ 

29.1 
n.9 
' . ¿." 

-------------------------------------------------------------------~~ 



BEEF ANO VEA!. PRODUCTION1RELATIVE IMPORTANtE IN THE RE6JO~ 
AND PER CAPITA PRODUCTIDN LEYElS 

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

COUNTRY 

SRAZIL 
MEUCO 

80LIYIA 
COLO"BIA 
CUBA 
DOMINICAN RP 
ECUADOR 
PARAIlUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH AMERItA 

COSTA RICA 
EL SALVADOR 
SUATEKA!.A 
HONDURAS 
NICARAGUA 
PANAHA 

PRODUCTION 
-----------1000 "T----------
---~--------_._--_.---------
1969/76 1977/84 1985 

2021 
415 

2502 

59 
m 
164 
36 
60 

116 
91 

229 

1197 

54 
25 
59 
37 
b2 
40 

2242 
619 

2861 

S6 
599 
146 
50 
88 

106 
93 

m 
1490 

15 
30 
74 
50 
64 
48 

2801 

94 
m 
145 
58 

115 
100 
101 
320 

1575 

62 
32 
57 
39 
59 
54 

PERCENTAGE rER CAPITA 
OF TOTAL PRODUC110N 

% KG 
1995 1985 

26.83 
8.35 

35.18 

1.18 
8.Q7 
1.82 
0.73 
1.44 
1.26 
1.26 
4.02 

19.78 

0.78 
Q.4Q 
0.12 
0.49 
0.74 
0.68 

16 
9 

13 

15 
23 
15 
10 
13 
28 
5 

19 

16 

2S 
6 
7 
9 

19 
25 _____ • ____ ~ ___ ~ ____ • ______ M _____ ~ •• _~ _________ " _____ ._ • _______________ ~ _______ w_~ __ 

CENTRAL AMERitA PANAMA 276 340 303 3.81 12 ___ • ____________________________________________ pw~ _______________________________ ~ 

BARBADOS o o o 0.00 1 
SUlANA 4 2 2 0.03 2 
HAlTl 20 27 33 0.42 5 
3A"AICA 11 13 16 0.20 ) 
TRINIDAD Toa 1 2 1 0.02 1 

CARIB8EAN 37 44 53 0.67 5 ~ ______________ "P.w_. _______________ ~_~~ ______________ ~ _____________ ~. ____________ _ 

TRDPICAl lAnN AMERICA 4012 4735 4133 59.44 14 

ARGENTINA 240B 2798 2100 33.91 90 
ClIllE 161 182 180 2.26 15 
URUGUAY 334 357 350 4.40 117 

---------------------------~--------------~-~----_._-------------------------~-----TEMPERATE SOUTH AMERICA 2903 3331 3230 40.56 12 ~_~_~ ________________________ •• ~ __ • _________ ~ ___ ~~._.yYM~ ______ ~."~.~.~~~ _________ _ 

lATlN AKERICA 6916 8072 7963 lQO.QO 20 
------~-~ .. _------~----------------_.-~--------------~--------------_.~------------
COlUKNS "AY MOT ADD EXACTlY DUE TD aOUNOIN. 



BEEF tATTLE 

COUNTRY 

STOtK.RELATIVE IMPORTANtE IN ¡HE REGION 
AND PER CAPITA STOCK lEVELS 

S T O e K 
'·"·"··1000 HEADS········· ._~~~ _________ a ______ ~ __ w ___ 

1969/76 1977/84 1985 ___ . ___________________ K_____ w~ ______ ... --_ ... _ ..... ... ................ 
BRAlIl 85010 118081 134500 
HEUCO 26652 34984 31450 

PERCENTAGE STOCK PER 
OF TOTAL CAPlTA 

1 HEADS 
1985 1965 _ ..... _ .. ""_ ...... - .. _----... ---
42.47 0.99 
11.83 0.47 

----------------_._-_.~~~~~------------------~-----------------------~-------------
111662 153065 111950 54.30 0.80 ___________ ~ _______ • __ ~_M •• ___ ~~ ________________________________________________ ~ ...... 

BOLIVIA 2732 4774 5851 1.85 0.92 
COLOMBIA 2l71B 24023 21935 6.93 0.16 
CUBA 5701 5993 6400 2.02 0.1>4 
DOKINICAN RP 1517 1998 2420 0.16 0.39 
ECUADOR 241B 3023 3378 1.07 0.36 
PARAGUAY 4757 5902 6400 2.02 1.74 
PERU 4114 4013 3900 1.23 0.20 
VENEZUELA B686 10878 l24Bó 3.94 0.72 

TROPICAL SDUTH AMERICA 51643 60603 62771 19.82 0.62 

COSTA RICA 16ól 2208 2553 0.81 0.98 
El SALVADOR 1113 1198 929 0.29 0.17 
GUATEnAlA 1565 1940 2587 0.82 0.32 
HONDURAS 1681 2034 2508 0.79 0.57 
NICARAGUA 2388 2396 1890 0.60 0.58 
PANAHA 1281 1425 1423 0.45 0.65 ___ ~w •• _~. ____________ ~_._._· ___________________ • __ • ____ • __ .~_~~.~~. _______________ 

CENTRAL AHERICA PANAnA 9óBB 11200 11890 3.75 0.46 ______ ._~~_. __ .. __ ~ ____ ~~_~ ____ ~~ ____ ._M_W ______ ~_~ _______________ ~ _____ *~_~~ •• _~.~ 

BARBADOS 19 19 lB 0.01 0.07 
SUYANA 264 IB4 140 0.04 0.15 
HAITI SB4 1075 1350 0.43 0.21 
JAKAleA 270 2B7 321 0.10 0.14 
TRINIDAD TOB 68 7b 77 0.02 O.O~ ~ ___ • _________ •• * ___ M ________ ~_~ ___ ~~~ ___ • __ ~ _______________________________ ~ ___ •• _ 

CAmBEAN 

TROPICAL LATIN AKERICA 

ARGENTINA 
CHILE 
URUGUAY 

TE"PERATE SDUTH AMERItA 

LATlN AMERItA 

1506 1640 1906 

174499 22650B 248m 

52979 55861 54800 
m1 3652 3400 
9175 10430 9948 

65951 69942 68148 

240450 296450 316664 

COlUHNS HAV NOT Aao EXACTlY QUE TO ROUNDIHG 

0.60 

78.48 

17.31 
1.07 
3.14 

21.52 

100.00 

0.17 

0.70 

1.79 
0.28 
3.30 

1.49 

0.79 



AREA IN ANNUAL AND PERMANET CROPS AND PER~ANENT PAS1UkES 

PERMANENT PASTURES ANNUAL kND fEknANENI CkUr~ __ ~ ____ ~ ____ ~ ____ ._. ___ ~. ____ ~_._ ~ ___ ~~~ _________________ ~ ___ ft~_~_ 
COUNTRY 1968/75 1976183 1984 1968175 1976183 1984 __________ .~ _____________ ~~ ____ ~. ____ • ____ ~~~ ___ ~ ___________ ~ ____ ._. __ ~w _____ ~ ___________ p ___ * ____________ .~ __ * 

--------.-.----•• -•• --•. -•••..• -... 000 HA .... -.-..•.... -•.. -.... -.-...... --. 
BRAlll 141367 160500 165000 ~61B9 69595 75250 
"EllCO 74499 74499 74500 23426 24419 24700 ___ ~ _______________________ • ___________________ ~ ________ • ____ ~ ______ • ______ • __ N_. ________ ~ _____ M ___________ w __ _ 

221866 234999 239500 m15 94014 99950 __________________ • _______________________ ~_w ________ .~ ___________ • _______ • ______ • _________ ~~ _________ ~. ____ .~. 

BOLIVIA 21475 27050 26900 2586 3350 3385 
COLOMBIA 30000 3QOOO 30000 5130 5597 5695 
CUBA 2534 2569 2480 2763 3182 3236 
DOMINICAN RP 1893 2092 2092 1169 1395 1470 
ECUADOR 2414 3844 4700 2569 2507 2510 
PARAGUAY 14681 15475 15500 1002 1755 1940 
PERU 27120 27120 27120 29bB 3426 3517 
VENEZUELA 16543 17161 17400 3523 3701 3758 

TROPICAL SOUTH AMERICA 122659 125316 mm 21710 24912 25511 
---~--------------._~--.. _--~------~----~-------~-----------------------_._-~---------~.--------.--------------COSTA RICA 1427 1967 2167 494 587 b37 

El SALVADOR .10 .10 610 b42 709 72S 
GUATEMALA 1128 1234 1334 1582 1/44 1815 
HONDURAS 3400 3400 3400 15.B 1749 1777 
NICARAGUA 4202 4849 5100 1271 1245 12.7 
PANAM 1140 1161 mi 545 554 564 ____ ~ ___ ~ __ ~ _____ M. __ ~~ ___ ~_.~_~_M _________ ~ _________________ ~ __________ ~ __________ ~ _______________________ ~ ___ 

CENTRAL AMERitA PANA"A 11908 13220 13772 6101 6581 .785 • ______ • _________________________ ~ _____________________ _ ~_. ____________________________________ ~ _____ ~W ________ 

BARBADOS 4 4 4 33 33 ,3 
IlUYANA 999 mB 1230 m m 495 
HAITI 617 512 500 &24 bBo ~O4 
JAMAICA 230 20B 200 .5¡ tb. ,bY 
TRINIDAD TOS 11 11 11 144 1!Jt> HV 

CARISSEAN 1861 1913 1945 lb2b lB16 mi ~ ____ 8 __ ._~ __ • _____ • ______________ * ___ • ____________ .~ ___ ~~ ____ • ___________ ~ _____ ~ ___ .~ ___ • ________________ ~~_~_ 

TRDPICAL LATlN AMERICA 358294 375448 381409 109052 127330 134101 

ARGENTINA W262 143250 142800 33189 35265 35.00 
CHILE 11242 lIB3B 11900 4999 54S8 5528 
URUGUAV 13b35 13632 13632 1531 1449 1441 

-~--------_ .. ----~~----~--_._---_.~-----~-----~---_._-~ .. _-------~----------_._---~-------------------------_.-
TE"PERATE SOUTH AftERICA 169m l.am 1.9332 40318 42202 m74 

LATIN AftER1CA 527433 544167 549741 



8EEF AND VEAl PROOUCT10N PER CAPITA 1969/85 
---_.~-------------------~~~---~_._~------------*~~~~~~-~ .. _-------------------~._--------~-~~----
COUNTRV 

BRAlll 
KElICO 

ANHUAL SROW1H 
RATE 

1969185 
X 

-1. 29 .. 1 
0.02 

AVERAGE AVERAGE 
Imm 1977184 1985 

-------------------·KGIYEAR---·------------------
19.9 lB.3 15.B 
8.5 B.B B.4 

BOlIVIA 1.771u 12.8 15.1 14.7 
COLOMBIA 1.22111 20.1 23.0 22.4 
CUBA -2.6!m 18.4 14.9 14.4 
DOMINICAN RP 1.641" 7.8 B.S 9.S 
ECUADOR 1.47'" 9.2 10.7 12.3 
PARAGUAY -4.93m 47.2 33.5 27. 'i 
PERU -2.11". 6.4 5.3 5.1 
VENEZUELA 0.37 19.6 21.3 18.5 ___________________ p _______________ ~~.~ __________________ .M~ ___ .~ _____________________________ • __ _ 

TROPICAL seOTH AMERICA -0.15 16.0 16.3 15.5 

COSTA RICA 
SALVADOR 
aUATEHALA 
HONDURAS 
NICARAGUA 
PANAHA 

CENTRAl AMERitA PAHAHA 

BARBADOS 
6UYANA 
HAITl 
JAMAICA 
TRINIDAD ETC 

CARIBSEAN 

TROPICAL LATIH AMERICA 

ARSENTlNA 
CHILE 
URUGUAY 

TE"PERATE SOOTH AMERICA 

LATlN AMERitA 

0.55 
0.00 

-1. 26. 
-1.30 
-3. 47HI 
0.42 

-0.96' 

-3.471 
-S.3S'" 
¡.53'" 
o.bO 

-1.02 

0.44 

-0.77'" 

-0.73 
0.29 
0.64 

-0.56 

-0.99"1 

LEVEL OF SIGNifiCANtE 15 REPRESENTED AS FOLLONS 
1'1 P{0.005 II P<O.OI IP(0.05 

29.0 
b.3 

10.5 
12.9 
21.9 
24.3 

15.2 

1.7 
5.6 
4.1 
S.S 
1,5 

4.2 

15.5 

96.6 
16.3 

118.6 

17.2 

23.3 

32.7 
6.2 

10.6 
13.4 
22.8 
24.0 

15.0 

1.3 
2.7 
4.5 
s.e 
1.5 

14.9 

98.7 
16.1 

122.0 

78.5 

22.5 

23.9 
s.a 
7.2 
S.9 

18.0 
24.8 

11.7 

1.1 
2.1 
5.1 
6.8 
1.2 

4.7 

13.4 

88.3 
15.0 

116.2 

70.8 

20.0 



BEEF AND VEAL ANNUAL GROWTH RATES OF PRODUCTION,POPULATION AND PRODUCTION PER CAPllA. 1970185 ~ ____________ ._. __ * ______ ~ _______ ~~~~ _______ .~ ______ ~.~.~ _____ w __________ ~ _____________________________________ _ 

PRODUClION POPULATION PRODUCTION PER CAPITA . 
1970/17 1978/85 1970/77 1978/85 1970/71 1918/85 

eRAIIL 3.6m -0.1 2.4m 2.2m 1.2 -2.4* 
HEUCO 4.0HI L9 3.2m 2.61" 0.8 -0.8 

BOLIVIA 
COLO"SIA 
CUBA 
oomlCAII RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SDUTH AMERitA 

COSTA RICA 
SALVADOR 
BUATEMLA 
HOlIIlURAS 
NICARAGUA 
PANAKA 

CEMTRAL AKERICA PANAKA 

BARBADOS 
SUYANA 
HAlTI 
JAKAICA 
T~INlDAD ETC 

CARI8BEAN 
TROPICAL LATIN AKERICA 

ARSEHTlNA 
CHilE 
URUGUAY 

TE~ERATE SOUTH AKERICA 

LATIN AMERitA 

3.6ftl 

5.21" 
3.5n 

-7.eln 
3.4". 
:!.7H 

-2.91 
-1.9uI 
4.8n. 

1.4 

9. 2ft. 
6.4111 
2.0 
3.1* 
2.6 
4.5'" 

4.5HI 

-20.3m 
-3.01 
2.2·" 
3.6·u 

-3.211 

1.1141 

3.3 
4.4 
1.9 

3.2 

3.0n 

LEVEl OF SIBNIFICANCE 15 REPRESENTED AS FDlLDWS ,t, P(O.005 l. P(O.OI I P(O.05 

2.Sft. 
l.buI 
G.6 
4.0n. 
2.1 

-3.7n 
3.1u 

-M 

-3.21 
0.5 

-3,9 
-7.Bu 
"3,5 
6.0u. 

2.7". 

2.51" 
2.211. 
1.6UI 
2.Su, 
3.0n. 
3.2'" 
2.el" 
3.5u. 

2.bHI 
2.9' .. 
2.8n. 
3.3." 
3.!tn 
2.6'" 

-2.4." 2.9.'1 

-3.0 
-4.8 
6.Su! 
5.41" 

-3.7 

0.5tH 
1.9'" 
2.3nl 
1. 71ft 
¡.2u. 

s. ¡U, 2.0"1 

1.7UI 
1.1'" 
0.2'" 

-2. 2ft 1 •• uI 

-0.71 2. S, .. 

2.41u 1.0 

2.7'" 2.8'" 
2.1**1 1.4 
0.6'" -9.3ftl 
2.3". (¡.6 
2.9m 0.1 
3.1**1 -6.1'" 
2.61n -4.7*" 
3.0m 1.3 

2.4m -1.2 

2.7m 6.61H 
2.9**' 3.51 
2.81" -0.8 
3. 41ft -0.1 
3.2'" -0.5 
2.2u, 2.0" 

2.91" 1.6 

0.311' -20.SII1 
2.0n. -4.9ft 
2.5n. -0.1 
1.41" 1.91 
1.6'" -4.41u 

2.1*" -0.3 

2.4'" 0.4 

1.bl" Lb 
1.6m 2.7 
0.71u 1.7 

1.5UI L. 
2.3'" 0.5 

-2.1' 

-0.2 
-0.6 
0.0 
1, ,tU 

-o.B 
-6.1> .. 
0.5 

-3.4*" 

-1.4nl 

-5.91H 
-2.411 
-6.6u 

-11.2Ift 
-6.S' 
3. Sil 

-3.3 
-6.S' 
4.0". 
4.0nl 

-5.3" 

3.tH' 

-4.801 
1.1 
3.1 

-3.7 ... 



BEFF AN~ VEAL PRODUCTION PER HEAD IN STOCK 19b9/B5 __ W._~. __ . _____ ~ ____ ~_M _____ ~~_*~. ________________ .~_~ __________ . __ .~ ________ ._.~ ________ . _______ _ 

COUNTRY 

8RA1IL 
mIco 

ANHUAL SRDNTH 
RATE 

19691B5 
X 

-2.9214. 
-0.21 

AVERAGE AVERAGE 
1969176 1917/84 1985 

-···----··-----·····KG/HEAD··--······---··---··--
23.9 19.1 15.9 
17.S 17.7 17.9 

-2.34'" 22.5 lB.8 16.3 _____ .. _____ ~ ____ ._*~ __________ ~ ____________ . __________________________________ ~_M _______ w ______ ~_ 

BOlIVIA -2.34'" 21.B IB.l 16.0 
COLOMBIA 2.44ut 20.4 25.0 29.3 
CUBA -2.08*.1 2S.5 24.3 22.7 
DD"INICAN RP -0.15 2M 24.9 24.0 
ECUADOR 1.841'. 24.8 29.2 34.0 
PMASUAY -4.33m 24.7 18.2 15.6 
PERU 0.69 22.1 23.1 25.8 
VENnUELA 0.B4. 26.3 29.8 25.6 

TROPICAL SOUTH AMERItA 

COSTA RICA 
SALVADOR 
GUATEftALA 
HONDURAS 
NICARASUA 
PANMA 

BARBADOS 
6UY~A 
HAlTl 
JAMAICA 
TR!N1DAD ETC 

CARIBBEAN 

TROPICAL LAT!N AMERICA 

ARBENTlNA 
CHILE 
URUaUAY 

LATIN AMERlCA 

0.45' 

-0.2b 
3.b5'" 

-1.19 
-0.58 
0.38 
1. 55H' 

0.24 

-2.60 
-!. ¡'Su, 
1.061" 
1.01** 

-1.07 

0.9111' 

-l.3."· 
0.33 
0.39 
0.22 

-1.09'" 

lEYEL OF SIGNIFICAWCE IS REPRESENTED AS fOLLOWS 
"1 P<0.005 '4 P(Q.OI IP<Q.05 

23.2 

32.3 
22.5 
36.2 
22.0 
25.9 
31.0 

2B.4 

2U 
15.7 
22.7 
42.2 
21.6 

24.9 

23.0 

45.7 
50.4 
34.5 

28.9 

2406 

34.3 
25.6 
39.6 
24.1 
26.5 
33.4 

30.4 

11.9 
l2.e 
24.9 
44.2 
21.3 

26,. 

21.0 

50.1 
49,6 
34.3 

21.3 

25.1 

24.4 
34.5 
22.0 
15.6 
31.2 
37.9 

25.S 

15.b 
14,3 
24.7 
4U 
18,2 

21.8 

19.0 

49.3 
52.9 
35.2 

25.1 



CDUNTRY 

BRAIIL 
~mCD 

BOlIYIA 
CDLOHDIA 
CUBA 
DOMINICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

BEEF ~ND VEAL 

TROPICAL SOUTH AMERICA 

COSTA RICA 
SALVADOR 
SUATE"ALA 
HONDURAS 
NICARAGUA 
PANA~A 

BARBADOS 
SUYAIIA 
HAlTl 
JAHAICA 
TRINIDAD tIC 

CARIBSEAN 

TROPICAL LATIN A~ERICA 

AHNU~ SRONTH RATES UF PRDOUCTlUN.STOCKS AND PRODUmOlilHEAD 11; STOCK. 19I0/S~ 

PRDDUCTIDH STOCK PROOUCTlúN/HEAD IN STuC~ 
1970/77 1978/85 1970/77 1978/85 1970177 1978/85 

J.bfU 

5.21" 
3.5ft 

-7.8uI 
3.41u 
3.7 .. 

-2.91 
-1.9Iu 
4.8111 

1.4 

9.2'" 
6.414. 
2.0 
3.11 
2.ó 
4.5·" 

-20.3." 
-3.0' 
2.21f1 
3.6'" 

-3.21t 

1.7,n 

3.0'" 

-0.1 
1.9 

0.3 

2.51u 
1.6.H 
0.6 
4.0'" 
2.1 

-3.7" 
3.111 

-0.4 

4.51u 

b.S". 
l.bU, 

-M 
S.24ft 
1.6u 
4.luI 
0.0 
2.0'U 

1.0" 2.411' 

-3.2. 3.3ft. 
0.5 -0.0 

-3.8 -1.6 
-¡.Sn 2.71" 
-3.5 2.sn 
6.0'" 1.9'" 

-2.41'1 1.7ftt 

-3.0 -0.6 
-4.B 0.8* 
b.5.11 -I.bll 
S.4tH O.7+u 

-3.7 2.30u 

5.11u -0.6' 

0.4 3.7fll 

3.2lfl -1.4 
2.2." 0.7 

3.0." -0.9 

5.0uI 
-1.3u 
I.SI" 
3.71" 
3.0uI 
2 •• '" -0.5 
3.luI 

-1.5 
0.9 

-6.9tU 
-4.S'" 
2.1" 

-7.0uI 
-2.0n 
2.8'" 

1.21 .. -1.0 

3.5uf 5.9u 
-6.suI 6.41 
7.91H 3.6 
3.~'" 0.4 

-4.8'" -0.2 
0.4 2.7>" 

1.2HI 2.7" 

-O.B -19.7'" 
-6.7' -3.Sn 
6.a'.. 3.8 .. t 
2.6'" 2.9** 
0.2 -5.5"4 

4.244' 2.2'" 

2.41" -0.74 

-3.444 
-0.4 

-2.1ft 

-2.61" 
2.910 

-1.2n 
Q.4 

-0.9 
-6.2HI 
J.blu 

-3.5111 

-0.2 

-6.7u, 
1.3111 

-11.7141 
-ILltu 

1.3 
5.6t .. 

-3.7Iu 

-2.2 
2.0H 

-0.4 
2.en. 

-3.9 

ARGENTINA 3.3 -3.211 3.2m -0.8f Q.I -2.4" 
CHILE 4.4 2.6" 2.7'* 0.1 1.7 2.5'" 
URUGUAY 1.9 3.S' 3.344 -1.1 -1.4 4.8" 

-~--------------------------------~_._------------------------------------------------~--------------------~----TEMPERATE SOUTH AMERitA 3.2 -2.2U 3.2m -o. B'" 0.0 -1.3' 

LATlN AMERICA 

LEVEl OF SIGNIFICANCE 15 REPRESENTED AS FOLlOWS 
••• P(0.005 f. P<O.OI f P(O.05 

-0.7' 3.61" 1. 70.. -0.5 -2.4IU 



BEEF AND VEALt SUMHARY OF lAllN AMERICA lRADE(lHOUSAND TONS ) __________ ~w_~~_._~ _____________________ ~ ____ . _______________ ~_.~.~ __ ~~~ _________ . _______________________________________________ _ 
REBIDN mORT IMPORT +IMPORH!PORT 

1969/76 1977184 1985 1969/16 1971/84 19B5 lml16 1971/94 1985 
-------------------------------------------~-~--~._-_.---*---~----------------------------------------------~--------~-~----------BRA1Il 70 53 141 14 57 49 -56 4 -91 

MEmO 27 14 2 1 3 S -26 -ll 6 

97 67 m 15 60 57 -82 -7 -86 _______ ~ __ M ____ W_~_~_~~ ____________ ~_w __ •• *_h __ * _____________________________________________ ~~ _______ * ___________ ~ _______________ 

BOLIVIA 1 1 o o o o -1 -) o 
COLOMBIA 19 16 4 ) 1 1 -lB -)5 -, 
CUBA 1 o o Q 1 o -1 I 0 
DOMINICAN REP. 6 2 9 1 1 o -5 -1 -9 
ECUADOR o 1 o o o o o -1 e 
PARAGUAY 10 3 o o o o -10 -3 ( 
PERU o 1 o 7 9 11 7 B 11 
VENElUELA o 1 o 3 J5 2 3 14 2 ___ ~ ____ ~._~. __ ~ ___________ M ______________ • __ • __________ • ____________________ •• _______________________ ~~ __________________________ 

TROPICAL SOUTH AHERICA 37 25 13 12 27 14 -25 2 

COSTA RICA 24 28 25 (¡ -23 -21 -2: 
SALVADOR 2 3 2 Q -1 -2 -¡ 
SUATEHAlA 14 14 14 1 -n -13 -1 ' 
HONDURAS lb 22 10 o -15 -11 -lL 
NICARAGUA 24 21 7 o .. 2:1 -lo 
PANAHA 2 2 I Q -1 -1 -j 

--------~~---_._----*._-------------.. ---._-------------------------------~--------------------------------- ----------------------

SARBADOS 1 o 3 3 3 2 2 , 
GUYANA 1 o 1 o o o -1 ( 
HAlTI 1 1 1 1 1 o o ( 

JMAICA o o 5 3 1 4 3 ! 
TRINlDAD 1 1 4 B 10 ; ¡ I 

---_. __ .. ---_._---~-".-----------~---------------_."~.-~-------~------~---------_.----------------------------*-~----_._--------_. 
CARIBBEAN 5 4 2 14 15 15 9 11 1: 
TROPICAL lATIN AMERItA 221 lB6 217 47 108 a7 -174 -78 -13( ~ __ w~ __________________________ ~_. ____ ~_~_ti~ _________ ~ _________ M ___ ft~M~~ ______ ~~ __ ~ ___________ ~M ____ ~_w _____ --.~_~_. ____ ~ ________ . 

ARSENTlNA 259 225 75 o o o -259 -225 -7~ 

CHilE 1 1 O 19 6 7 18 5 , 
~RUBUAY 106 loa 85 o O o -106 -108 -S: _______________ ._~ __ ~ __ ~ __ ~ ________ ~ ___________________________________________ ~. _____ ~_~M ___ ~_~ ________ ~_~ _____________________ ~. 

TE"PERATE SOUIH AKERICA 366 334 160 19 6 7 -34] -328 -15: 

IFRESH,CHILLED OR FR01EN 



BEEF ANO VEAlt PRODUCflON,TRADE AND APPARENT CONSU"PTIDH 
----------------------------------~------~--------------~_._------------------------------------------------~------------_._-_.----

1910117 1978/95 

APPAR!:NT SElF APPARENT SflF 
'I"PORT APPARENT PER CAPITA SUFFICIENCY 'IMPOR! APPARENT PER CAPITA SUFFICIENCY 

CDUNTRY PRODUCTION -EXPDRT CONSUftPTION CONSU"PTION INDEX PRODUCTION -EXPORT CONSUMPTION CONSUMPTION IND.! 

------------1000 "T----------- -----KG---- ------------1000 MI----------- -----Kü----
2104.4 -151.3 1953.0 18.7 107.7 2M.4 -259.1 1944.2 15.5 113.3 
491.5 -22.8 4b8.7 8.2 104.9 029.1 -2.2 &2b.& ~.7 100.\ 

-_.~-------------------------------------------------------.-------------------------------------------------------~-~~-----------
2595.9 -174.1 2421. a 14.9 107.2 2832.4 -261. 4 2571 13.\1 110.2 

BOLIVIA 62.2 -0.7 61.6 13.0 101.1 8B.0 0.3 B8.3 15.2 99.6 
COLO"BIA 461.3 -lU 441.5 19.7 104.5 611.9 -12.9 599.0 22.5 102.1 
CUBA 154.1 73.8 227.9 25.1 67.6 147.6 95.2 242.8 24.7 60.8 
DOHINICAN RP 37.1 -J.9 J3.J 7.0 111.7 52.1 -2.7 49.5 8.b 105.4 
ECUADOR 6U 0.1 62.7 9.3 99.9 93.1 0.1 93.2 11.0 99.9 
PARAGUAY 117.1 -38.2 78.8 30.7 148.5 103.6 -8.4 95.2 28.7 109.9 
PERU 90.2 7.3 91.5 6.7 92.5 94.5 9.9 104.5 5.8 9o.s 
VENEZUELA 236.9 5.9 242.8 20.2 97.6 328.J 15.3 343.6 21.9 95.5 

.~----------------------------------------------------------~~~-~_._---~~---~---------------------------------.-------------------
TROPICAL SOUTH AHER1CAI221.7 24.4 1246.1 lb.2 99.0 1519.3 96.9 1616.2 17.3 94.00 ______________________ ~ ___________________________________ •• _________ ~ _______________________________________________ ~ ___ w ___ ~ ____ 

COSTA RICA 59.0 ""25.2 33.8 I1.S 174.6 72.7 -27.2 45.5 19.2 159.8 
EL SALVADOR 25.8 -0.5 25.3 6.4 102.1 30.6 l. o 31.6 6.3 91.0 
GUATEMALA 60.8 -17.6 43.2 7.5 14o.B 72.3 -21.1 51.1 7.1 14I.4 
HONDURAS 38.5 -15.3 23.2 7.9 16b.2 4~.3 -17.3 32.0 8.2 154.1 
NICARAGUA 65.0 -23.4 41.5 19.1 156.4 61.1 -15.2 45.~ 15.7 133.1 
PAHAftA 41.6 5.0 46.7 27.9 89.2 48.5 4.9 53.4 26.4 90.9 

CENTRAL AnERICA PANAnA 290.7 -77.1 213.7 12.B 136.1 334.5 -75.0 259.5 12.3 129.9 

BARBADOS 0.4 6.8 1.2 29.6 5.1 0.3 4.7 5.0 20.1 6.~ 
GUYANA 4.0 0.6 4.6 6.1 86.6 2.2 0.0 2.2 2.5 99.3 
HAITI 20.4 -0.2 20.2 4.0 101.2 28.2 0.0 28.2 4.7 99.9 
JAMAICA 11.5 11.7 23.2 11.7 49.5 13.2 B. J 21.3 9.6 &1.9 
TRINIDAD TOS 1.4 6.8 B.3 8.3 17.3 1.6 14.4 16.0 14.3 10.1 

-~--~~.--~-_.-.~-~---~-------------~._~----"_._-~--~ .. -~-~-----~----~----~ .. _----------------------------------------------------~ 
CAAIBBEAH 37.7 25.9 63.(0 7.1 59.4 45.6 27.2 72.9 6.9 62.6 • ___ • __________________________________________________ ____ ~ __________ M __ .~_. __ •• ~. ______ ~ __ .~_~_~ ___________ _____________________ 

TROPICAL LATIN A"ERICA4J46.0 -201. o 3945.0 14.9 105.1 473t. 8 -212.3 4519.5 14.(1 104.7 

ARGENTINA 2411.4 -479.5 1932.0 76.0 124.S 2771. B -449.3 2iL/.S 80.' 119.3 
CHILE 162.2 19.2 181.4 18.0 89.4 182.3 7.5 1~9.8 10.6 96.1 
URUGUAY 333.9 -109.2 224.7 79.5 148.6 357.7 -112. b i4l.1 tn.'t 14b.0 __________________________________________________________ .. _~w~~_~ ________ ~_~ ___________________________________________ . ______ .~ 

TEMPERATE SOUTH AMERIC2907.5 -569.5 2338.0 61.0 124.4 3311.9 -554.5 2757.3 b3.7 120.1 

LATIN AMERItA 7053.5 -770.4 6283.0 20.6 m.3 8043.6 -766.S 7276.8 19.7 110.5 

t FRESH,CHILlEO OR FR01EN AND CANNED ~AT IN CARtASS NEISHT EQUIVALENT 
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Domestic Prices of Beef 
Latill Amerka 1970/86 
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SOURCES. 

BRAZIL -
COLOMBIA -
ARGENTINA -

75 80 

+ Buenos Aires <) I.!edellln 

ISG, Precos Recebidos pelos Agricultores (.everal i.5ues) 
FADEGAN and Public Services Company of Medellin 
JUNTA NACIONAL DE CARNES, Boletín Semanal (several issues) 
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International Beef Prices* 
1975/1986 
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• In real tarms, deflacted by US "",clesele index 1980~100 

Australia. 
Argentina. 
EEC. 
USA. 

SOURCE. 

Wholesale. Brisbane, Oxen 301~320 kg, slaught. w.r. 
Buenos Aires, wholesale liniers, young bulls, liveweight 
Wholesale. adulto weighted average liveweight 
Wholesale Omaha. Steer. 900-1100 lb liveweight. 

'Aa (several issues) 

/' 

/ 

1985 
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CO~ MILK: STDCKS AIW PRDDUCTlON FDR SELECTED f.EGIDHS 
1985 

Region and Produrtion Stocks 
Country 

Total 1. Total 
OOO.t N'(>neaós 

WDRLO 4Se023 100.0 222423 100.0 
UNllED SJATES 649~4 14.2 11115 5.(' 
EORúPE IB382. 40.1 49BB9 22.4 
LATlN ~MERICA 3~O23 7.6 36242 16.3 
TROPICAL L.A. 27533 6.0 32102' 14.4 
Br.,il 10m 2.3 14700 •• h 
ColooM a 28VO Q.6 laSO 1.3 
VE'nezuela 1532 0.3 14!O o.b 
TEHPERATE L.A. 7490 Lb 4140 i,9 
Ar~.ntina 5Mú 1 o .. 2950 ¡ , 

1 ~~, 

ASIA 42351 9&2 51977 23.4 
AFRICA 11716 2.b 2393:r I~.F 

OCEA~IA I4ISb 3.1 4{l44 1.8 
--~~-----~-~--------_._--------~-------------------------------------



COW KILK PRODUCTION,RELATIVE IMPORTANCE IN THE kE610N 
AN& PER CRPlTA PRODUmON LEYElS 

COUNTRY 

BRAZIL 
~ElICO 

PRO D U e T ! o N 
···········1000 "T·_·_·_·-·· 

1969/76 1911184 1985 

S337 10m 10722 
4375 b820 6920 

12712 11143 17642 

PERCENTAGE PER CAPIIA 
OF TOjAL PRDDUCT¡ON 

x KIl 
1985 1985 

30.99 
20.00 

50.99 

BI 
90 

84 
._-----------~~~ .. ~_._._-~--------------_.-~._-----~~----------------------_._~--~-

BOLIVIA 45 71 BO 0.23 13 
COLOH91A 2237 m8 2800 8.09 100 
CUSA m 1032 1000 2.89 100 
DO"IN1CAN RP 312 m 49B 1.44 82 
ECUADOR 746 923 988 2.8S 10B 
PARA9UAY 101 160 170 Q.49 48 
PERU 819 m 809 2.34 42 
VENElUELA 1067 m. 1532 4.43 91 _____________ ._~~ ___ .~ __ •• _____ ~~ __ w _____________________ •• ~ __ ~_~_~ ________________ 

TROPICAL SOU1H AKERICA 

COSTA RICA 
El SALVADOR 
SUATEHALA 
~ONDURAS 
NICARAGUA 
PANAM 

CENTRAL AHERltA PANAHA 

6074 

225 
199 
2B2 
21Q 
398 

72 

1386 

711B 

317 
273 
3lS 
270 
247 

92 

1516 

7876 

371 
288 
333 
260 
125 
90 

1486 

22.76 

1.07 
0.83 
0.96 
0.81 
0.34 
0.2b 

4.30 

19 

146 
53 
43 
66 
40 
42 

59 
_._-----~----------*~~--~~-----~._-_._*-*-------------... _----.----------------_.». 

BARBADOS 6 7 9 0.03 31 
GUYANA 16 14 15 0.04 l. 
HAITl 20 21 22 0.04 3 
JAnA1CA 4B 48 50 0.14 22 
TRINIDAD TOS 8 7 10 0.03 9 

CARIB8EAN 97 98 106 0.31 10 

TROPICAL lATlN AMERItA 20249 26475 211!l 78.35 79 ____ ~_w __ P ___ • ____________________ .~M.M __ ~. _____ ~_~ ____ ~ __ ~~ ____ w _________________ • 

ARGENTINA 5116 5392 5600 16.18 lab 
CHILE 9BI 1014 1040 3.01 es 
URUGUAY 732 809 850 2.4ó 284 

-----------~_ .. _----------------------------------~_._-----------------------------
TE"PERATE SOUTH A"ERICA 6829 7215 7490 21.65 167 
------------_ ... _-------.--------------------------------~~-~---------------~----~-
LATIN A"ERICA 27098 33690 mOl 100.00 89 

tOlU~HS HAY NOT AOO EXACTLY DUE 10 ROUNDIN6 



CON "ILK SlOCK.RELATIVE I"PORTANCE IN THE REBION 
AND PER CAP ITA STOCK lEVELS 

S T O e K 
·····--·-1000 HEAOS---··_-_· 
~-------_ ...... _----.~*~----

COUNTRY 1969/16 1977/84 1985 
---.---------_ •• _~----_.~ •• -- -------- .------- ------*-

BRAllL 10553 15444 14700 
"El! en 7498 870B 8S00 

18051 24152 23200 

BOLIVIA 34 51 56 
CDLOK91A 2436 2414 2850 
CUBA 586 708 680 
DOnlNICAN RP 217 237 249 
ECUADOR 560 657 720 
PARASUAY 53 84 90 
PERU 636 712 690 
VENEZUELA 1012 1192 1410 

TROPICAL SDUTH A"ERICA 5534 b054 6145 

PERCENTAGE STOCK PER 
OF TOTAL CAP¡TA 

x MEADS 
1985 19115 

40.86 0.11 
23.63 0.11 

0.11 

0.16 0.01 
7.92 0.10 
1.89 0.07 
0.69 0.04 
2.00 0.08 
0.25 0.02 
1.92 0.04 
3.92 0.09 

18.75 0.07 
------~---~~.----------~~------~----------_ .. ~._----.--~_._----------------~--~----

COSTA RICA 226 286 290 O.Bl 0.11 
EL SALVADOR 233 284 lOO 0.83 0.05 
6UATEHALA 312 m 404 l. 12 0.05 
HONDURAS 330 415 430 1.20 0.10 
NICARAGUA 357 303 200 O.5b 0.06 
PANAMA 74 93 90 0.25 0.04 

CENTRAL AMERICA PANA~ 1535 1754 l1I4 4.16 0.07 _.~~_.~ __ •• _______ * __ w.P~ ______ ~~ ___ • _________ • ________ *~ ________ ._~ ______ ~~. ______ 

BARBADOS 5 6 7 0.02 0.03 
BUYANA 20 18 20 0.06 0.02 
HAITl 97 91 93 0.26 0.01 
JAMAICA 48 48 50 0.14 0.02 
TRINIDAD TOB 5 4 6 0.02 0.01 _.~ _________________ ~.~~ ____ ~p ___________ • _________ ~ __ w_~~ _______ •• ___ .~.~~"~~~ ___ • 

CAIlIBBEAN 175 161 175 0.49 0.02 

TROPICAL LATIN AHERICA 25296 32128 31834 88.49 0.09 
-~--._.-----~-~-.-----_.~-~-~~--_._~~_._.~._-------_.-----_ .. ~._----_._------------
AR5E~TlMA 2687 2940 2950 8.20 0.10 
CHILE 744 702 660 1.83 0.05 
URUGUAY 458 504 530 1.47 0.18 ____ ._* ____________ ~._w ______ .. _____________ .. ______________________________ ~ _____ _ 

TEIIPERATE SOUTH MERICA 3889 4146 4140 11.51 0.09 
-~-------_.----------~. __ ._-------~---~---_. __ .. _------_.~-----~-------------~~~~--
LATIN A"ERICA 29185 36m 35974 100.00 0.09 

COLUHMS "AY NOT ADD EXACTLV DUE TO ROUNDIHB 



CDW MILK PRDOtlCTIDN PER CAPITA 1969/85 

COUNTRV 
ANNUAL SRONTH 

RATE 
19b91B5 

X 
O.SS. 
I.B4u* 

1.22>" 

AVERAGE AVERAGE 
1969176 1mle4 1985 

--------------------KSIVEAR----------------------
SI.5 B9.Q 79.1 
7B.5 96.9 Bl.6 

80.4 91.9 82.2 
-~~~----~----------------------------------------~--------------_.~---~-----~--_.-~---~~----------BOllYIA 

COLOMBIA 
CUBA 
DOMINICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH AMERitA 

COSTA RitA 
SALVADOR 
GUATEMALA 
HONDURAS 
NICARAGUA 
PANAKA 

3.00"> 
-1. OS> 
2.45." 
1.44·" 

-0.511f' 
I.S7." 

-2.94Iu 
0.01 

-0.38u 

1.40>u 
1. IOH 

-1. 25t .. 
-0.42 

-U.S7Uf 
-0.45 

9.8 
102.2 
83.4 
61.1 

114.4 
40.5 
51.9 
91.3 

BI.0 

121.0 
51.2 
50.0 
73.2 

179.2 
44.6 

12.5 
89.3 

10S.7 
74.9 

111.9 
49.6 
45.6 
90.4 

7/.8 

137.4 
56.0 
45.3 
72.0 
91.0 
46.4 

12.6 
97.S 
'i9 •• 
79.S 

105.3 
4 •• 2 
41.1 
88.5 

77 •• 

142.7 
51.B 
41.B 
64.0 
38.2 
41.3 

CENTRAL AMERICA PANAMA -1.97'" 76.6 .7.1 57.3 __ • ____ • __ *. __ ._~M_. __ . __ ~ ___ . __ . __ . ______ w ____ • ____ ~ _____ "~ _____ ~W __ ._6~_~ ___ ~ ____ ~~ ____ ~ _______ _ 
BARBADDS 3.13'" 22.9 29.S 3 •• 9 
6UVAHA -3.42'" 21.3 15.6 15.9 
HAIT! -1.70m 4.1 3.6 3.3 
JAMAICA -1.01m 24.4 22.1 21.2 
TRINIDAD ETC -1.47 8.4 6.b 6.B 

CARIBBEAN -1. 6BtH 11.1 M 9.4 ~ ____ * ______ .~ ___ ~~ ____ ~M ____________________________________________________ ~~ _______________ ~ __ _ 

TROPICAL LATlN MERitA 0.5.n )B.O 83.4 76.1 

ARSENTlNA 
CHILE 
URUGUAY 

lATlN AMERItA 

-0.58 
-1.49'" 
0.7ó>" 

-0 •• 2" 

0.18 

LEVEl OF SIGNIFICANtE IS REPRESENTED AS FOLLOWS 
tt. P(O.005 t. P(O.OI .P<O.OS 

204.3 
99.3 

259.6 

181.0 

91.1 

189.5 
90.S 

277.1 

1.9.4 

93 •• 

183.2 
86.4 

282.2 

164.2 

a •. 1 



COM HILK ANHUAL GROWTH RATES UF PRODUCTIOH,POPULATION AND PRODUCTION PER CAPITA. 1970165 __ ._~ _____ w ___ ~ _____ w~ ________________________________ ~ _____________________ • __________________________________ _ 

PRODUCTION POPUlATION PRODUCTION PER CAPITA 
1910111 1978185 1970/77 197B/85 1970177 1918/85 

SRAlIL 5.,n. 0.4 2.40" 2.20" 3.6" -1,9 
"EXleO 5.5*n 1.1f 3.21" 2.6"1 2.3... -1.6u 

S.8tn 0.7 2.711. 2.4111 3.111' -1.7. 
~_._~----.~-------------_.-----------------------_._--------------------~-------_.~------~-._-----~---_._-------BOLIVIA 7.6'" 3.6fto 2.5'" 2.70" 5.1uI 1.0 

CDLDIIBIA -0.7 6.!fn 2.21u 2.11u -2.8n ~.9'" 
CUBA 3.3uI 1.5 1.6.11 0.6uI I.BI .. 0.9 
DDHINICAN RP 3.31H S.21ft 2.8'" 2.3'" 0.5 2. ~fI 
EtUADOR 2.5ft. 1.6*14 3.0n. 2.9"1 -v, ~f -l.SIl' 
PARAGUAY 6.9ftl 1.1 3.2nl 3.1111 3.7uI -2.0ft 
PERU -O,b -0.6 2.8.u 2.6·" -3.3'" -3.20" 
VENEZUElA 3.8n. 3.0n. 3. SUt 3.0ftl 0.3 0.1 ___ ._~ _______ M ________ • ________ ~ __ ~ ____ M ____ ._. ____________________________ •• ______ ~_~ ____ ~~_~ _____ ._~ ________ ~_ 

TROPICAL SOUTH AKERICA 1.4·H 3.3*.. 2.6." ____________ • _________________________________ ~~ _____ ~. _____ .M _____ ~---.*---~---.---------------------------~ __ _ 
CDSTA RICA 6.3'" 2.ln 2.6"0 2.714. 3.8nl -0.7 
SALVADOR 7. SI" 1. Su 2.9.ft 2.9'" 4.611 -1.4ft 
6UATE"ALA 2.41H 1.0nl 2.BuI 2.8nl -0.4 -1.8m 
HONDURAS 3.6'" 1.1'" 3.3+.. 3.41" 0.41 -2.3'" 
NICARAGUA 3.1nl -18.111 3.1'" 3.21" 0.6 -21.9uI 
PAHA"A 1.2 -0.6' 2.6m 2.2'H -1.4 -2.8m ___________________ . ______ ~w. _________ . ____ ft~W _______ • __ w ________________ ~ _______________ ~ __ * _______________ • __ _ 

CENTRAL A"ERICA PANAKA 4.3111 -l.S* 2,9IU 2.9m 1.441 -4.8'" 

BAR8ADOS 
6UYANA 
HAlTI 
JAMAlCA 
TRINIDAD ETC 

CARISBfAH 

TROPICAL LArlN AHERICA 

AAGENTlHA 
CHILE 
URUGUAY 

TEKPERArE sourH AHERICA 
LATlN AHERICA 

3.sn. 
-7.5UI 
3.4"1 
o.el 

-4.4* 

-0.2 

4.4u. 

3.2" 
0.3 
0.3 

LEVEL OF SIGNIFICANtE lB REPRESENTED AS FOLLDWS 
III P(O.OOS f. P(O.OI • P(0.05 

3.2u 
3.1n. 
0.7 
0.2 
9.31" 

0.5u. 
1.9t .. 
2.3". 
l. 7tH 
1.2+" 

l. 7u 2.0ft. 

1.2' 

o.a 1.7.n 
-1.0 1.7." 
1.1... 0.2'" 

0.6 

0.3'" 3.21" 
2.0lU -9.4". 
2.S'" 1.11" 
1.4Iu -0.9' 
1.6ft. -5.711 

2.1HI -2.IH' 

2.41.. 1.7'.' 

1.6'" 1.6 
1.6'" -1.4 
0.7'" 0.1 

1.5." 0.9 

2.31" 1.411 

2.9" 
1.1 

-1.8 
-1.2u 
7.7.n 

-0.4 

-1.2. 

-0.8 
-2.6 
1.0n 

-0 •. 9 

-1.2' 



COW MILK PRODUCTION fER HEAD IN STOCK 1969/85 • ___ *. _______ •• ~ __ • ____ ~~~ __ ~_ft~ ___ ~. ______ •• ____ ~ _____ ~_~ ___ • _________ ~ ___ ~ _______ ~ ______ • ______ _ 

COUNTRY 

BRAllL 
MEXlCO 

BOLIVIA 
COLD~BIA 
CUBA 
OO"INICAN RP 
ECUADOR 
PARASUAY 
PERU 
VENEZUELA 

ANHUAL GRONTH 
RATE 
1969/B~ 

1 
-O.74u 
3.07f .. 

0.7ó<" 
0.04<" 
I.bó<" 
2.64m 
0.331 

-0.01 
-1.14"< 
0.8311 

AVERAGE AVERAGE 
1969/76 1977/B4 1985 

--------------------KG/HEAD----------------------
797.4 706.9 729.4 
582.0 782.3 B14.1 

1327.3 
919.1 

1215.4 
1434,9 
1331. 3 
1904.7 
1287.1 
1052.9 

1406.3 m.s 
1456.7 
1782.2 
1407.2 
1905.2 
1118.9 
H5B •• 

1418.4 
982.5 

141o.b 
2000.0 
1311.7 
188M 
1172.2 
1086.5 

TROPICAL SDUTH AMERItA 0.76'" 1097.2 1175.5 1167.7 
-----------------------~-----------------~----------------------------------~----~-----_._-_ .. _---

COSTA RICA 1.84'" 982.3 1112.1 1279.3 
SALVADOR l.bO'" 647.2 959.3 95a.3 
BUATEKALA -0.68iff 903.7 853.3 825.0 
HONDURAS 0.38 635.1 m.Q b5l.2 
NICARAGUA -MOtu 1111.9 761.2 625.0 
PAHMA 0.09 973.1 989.3 1000. O 

CENTRAL AMERICA PANAM ~0.27 900.6 m.b &61.5 ~ _______ . ___ ~. _____ w_. __ ~~ __ ~ ____ W _____ " _____________ ._N ___ •• ___ ._w_. __ ~_. __ ~ __ .~ ____ . ___________ ~ 

BARBADOS 1.8Sm 10bO.1 1271.8 12%.0 
6UYAfiA -0.28n 777.3 749.1 íbO.u 
HAITI 1.30'" 208.3 231.9 m.& 
JAftAICA 0.00 m.9 919.1 1000.0 
TRINIDAD ETC -0.19'0 1731.4 1109.4 1704.9 

CARl9BEAN 0.63.ft 556.8 584.5 607.1 _ •. ______ ~M ______________ ~ ___ .~ __ ~ ___ M_. ________ . __ ~~ ___ • __ ~~ _____________ ~ ___ ~ __________________ ~ 

TROPICAL lATIN MERitA o.52m 799,5 82P m.o 

ARGENTINA 
CHILE 
URUGUAY 

-0.31< 
0.B8' 
0.21 

1904.2 
1320.1 
1600.6 

1838.4 
1443.6 
1607.6 

1898.3 
1575.8 
1603.8 

TEMPERATE SDUTH MERICA -0.04 1755.3 1742.5 1809.2 _. ________ ~ ___________ N _____ ~. _____________ ~ ___ • ______ _________________________________ • _________ • 

lATlN AHERICA 0.22ft 927.0 928.7 961.8 

lEVEL UF SIGNIFICANtE lS REPRESENTED AS FDlLDWS 
'f. P(O.OO5 fl P(O.OI IP(O.05 



CON HILK* PRODUCTIDN,TRADE AND APPARENT CONSUHPTION 

1970177 197B/65 

APPARENT SElF APPARENT SELF 
+IHPORT APPARENT PER CAPITA SUFFICIENCY +IMPDRT A?PARENT PER CAPITA SUFFICIENCY 

COUNTRV PRODUmON ·EXPORT CONSUHPTlON CONSUHPTlON ¡NOEX PRODUCTlON ·EXPOR! CONSUHPTlON CONSUMPTlON lMDEI 

BRAlll 
MEXItO 

············1000 "T----··-·.-- ---·-KG----
8&63.3 217.9 8881.2 85.1 97.5 
4622.6 411.1 5099.6 88.8 90.6 

13286 695.0 m81 86.4 95.0 

-·----··----1000 "1----------- -----KG----
11031 IBU 11219 89.3 98.3 

6968.6 979.1 1948.3 110.0 87.7 

17999 1168.3 19168 90.9 93.9 __________ . ___ ~~~ ______ ~ __ ~_~_w ________ ~ __________ . __________________ ~w ________ ~~~.~ ____ ~ _______ • __ • __ ~_w _____ ~_~.~_.~ ____ . __ . ____ 
BOLIVIA 48.1 41.6 89.7 19.0 53.6 73.8 59.1 133.5 23.0 55.3 
COLOMBIA 2255.3 71.1 2326.4 103.6 96.9 2400.3 9/.4 2491.7 93.6 %.1 
CUBA 774.1 479.2 1253.3 138.0 61.8 1048.3 352.1 1400.9 142.7 14.8 
DOMINICAN RP m.8 33.5 360.3 76.0 90.7 437.3 70.5 507.8 88.1 86.1 
ECUADOR 765.3 18.5 783.8 116.4 97 •• 940.0 47.6 987.6 116.2 95.2 
PARAGUAY 107.4 5.7 113.1 44.0 94.9 163.8 B.2 172.0 51.8 95.2 
PERU 826.2 219.2 1045.4 71.8 79.0 794.7 195.9 990.5 55.0 80.2 
VENEZUELA 111M 328.8 1439.7 119.6 77.2 1411.6 786.2 2197.8 140.2 64.2 

TROPICAL SlJUTH AKERICA6214.2 m7.S 7411.7 96.4 83.8 1269.6 1618.2 8887.8 95.0 81.8 

COSTA RICA 239.0 15.3 254.3 133.8 94.0 m.6 19.0 34U 145.2 94.5 
EL SALVADOR 208.9 48.2 257.0 b4.7 81.3 278.3 83.3 3ó1 •• 72.0 77.0 
GUATEKIU.A 289.7 12.3 312.0 53.9 92.8 320.0 73.8 393. a 54.S 81.3 
HONDURAS 220.4 25.5 245.9 B3.I B~.6 274.0 47.S 311.5 82.5 85.2 
NICARAGUA 411.0 -15.2 395.8 172.3 103.8 20409 48.1 252.9 BU 81.0 
PANAKA 73.2 2o.a 94.0 55.9 77.9 92.1 21.6 119.~ 59.2 i6.9 ~ ___ • ___ • ____ •••• ~~~ ___________ M~ ________ ~ __ ~M ________ ~ ______________ ._~ __ M ______ ~_~ __ ~~ _____ ~_~~ __________ ~~~_~* ____ • ___ .• ________ 

CENTRAL AMERitA PANAKAI442.2 l1b.8 1559 93.4 92.5 1494.9 299.3 lm.2 b:J,l BU 
-------------------------------------------------------------------------------*_ ... _------_._*-~---------_.------------*~--------

BARBADOS 5.7 17.5 23.2 95.1 2M 1.8 1!.3 1 '1. ! i'b.4 40.1 
6UYANA 14.8 28.10 43.3 57.1 34.0 14.0 3B.5 ~1.4 58.8 210.6 
HA/Tl 21.0 IB.3 39.3 7.9 53.4 20.8 48.2 69.1 ll.4 30.2 
JAKAICA 48.2 90.5 m.7 6U 34.8 48.6 9~.6 144.2 64.8 33.1 
TRINIDAD TOS 7.8 81.9 SU 90.1 B.7 7.8 122.9 130.7 116.5 6.0 __________ ~ _________ ~ ____________ ._.~ ______________________ ~ __ w _________________________________________________ ~M _____________ • __ 

CARIBBEAN 91.4 236.7 334.l 37.2 29.2 99.0 316.5 415.5 39.5 23.8 ._ •• ______ M _______ .w_~ __ ~. __ w ______ ._~ ____ ._~_M ____ ~N_ww __________ • ____ • ______________ ~ _________ ~.~ __ « ___________ ~ ___________ ~ ____ 

TROPICAL lATIN AKERICA 21040 2246.0 23286 e8.1 90.4 26m 3402.3 30m Q3.7 BU _________ ~ ___________________ ~ __________ M_.~ _________ ._~. ___________________ ~ ____________ ~ _______ ~ ___ ~ ____ ._~._~ ___ ~ __ .~.~~ ______ _ 

ARGENTINA 5210.2 -72.1 5l3B.0 202.1 101.4 5428.2 -7.4 5420.9 IB7.3 100.1 
CHilE qa~.6 121.3 1105.0 109.8 S9.0 1014.1 121.1 IUS.S 99.6 89.3 
URUSUAY 727.9 3.2 731.1 258.8 99.6 824.5 '13.5 Bll.0 275.9 101.7 ___________ • _________________ ._~_. _________ ~~ ___________ ~ _____________ •• M __ ~M. ___________ ~. _______ • ____ • ____ ~~~.~ ____ .~ ______ ~ ___ _ 

rEKPERATE SDUTH AKERIC&921.7 52.4 6974.0 182.1 99.2 1267.4 100.2 7367.7 170.2 98.6 

LATlN AHERICA 21961 2298.4 30260 99.4 92.4 34130 3502.5 31633 102.1 90.7 

*INCLUDES fRESH,DRY ANO CDNDENSED "ILK IN TER"S OF FRESH HILK 
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CO~ K1Lk AKNUAL GROWTH RATES OF PRODUCT10N.STOCkS ANO PRODUCTIONIMILKIHG CON 

COUNTRY 

8RAZIL 
"meo 

BOLIVIA 
COLO"BIA 
CUBA 
DOmlCAK RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH AKERICA 

COSTA RICA 
SALYADOR 
SUATEMLA 
HONDURAS 
NICARAGUA 
PANAftA 

CENTRAL AMERItA PANAnA 

BARBADOS 
BUYANA 
HAlTl 
JAMAICA 
TRltílDAD ETC 

CARIBBEAN 

TROPICAL LATIN AMERICA 

ARGENTINA 
CHilE 
URUGUAY 

TEMPERATE SOUTH AMERItA 

LATlN AHERICA 

PROnUCTlON STOCK 
1970/77 ' 1978/85 1'70177 

5.91H 0.4 5.7u. 
5.5uI 1.!f 2.2u, 

5.SUI 

7.6"1 
-0.7 
3.311' , 
3.3'u 
2.5'" 
6.9041 

-0.6 
3.BI" 

1.4." 

6.311. 
1. SIn 
2.4uI 
3.6"1 
3.71 .. 
1.2 

4.31" 

l.Sln 
-7.5tH 
3.41u 
O.BI 

-4.4. 

-0.2 

4.4111 

3.2" 
0.3 
0.3 

2.4tl 

3.9.H 

0.7 

3.6·" 
b.l111 
1.5 
5.2." 
I.blll 
1.1 

-0.6 
3.011. 

4.3"1 

5.91H 
-1.9. 
1.9n. 
1.11" 
2.0nl 
1.0"· 
1.1 
1.1 

3.31U 0.1 

2.111 
I.S" 
I.OuI 
1.ltu 

-IB.7" 
-0.61 

3.2n 
S.Hu 
0.1 
0.2 
9.3." 

4.6"1 
2.9'" 
2.5"1 
3.6uI 
2.941 
1.9 

3.2nl 

2.4"1 
-7.5u 
0.6uI 
O.SI 

-4.3* 

1.1" -0.3 

! .2' 3.3'" 

0.8 3.3u 
-1.0 -0.8 
1.71" -1.0 

0.6 2.0" 

l. !J S.un 

lEVEL OF SIGNIFICANCE IS REPRESENTED AS FOllO~S 
1ft P<O.OOS l. P(O.OI • P<0.05 

PRDDUCTIOH/HEAD IN STOCK 
1978185 1970/17 1978/S5 

0.2 0.2 002 
0.3 3.3'" O.Su. 

0.2 

3.4111 
5.5U. 
0.1 
0.1 
2.9'" 
1. 3. 

-1.4" 
4.3'" 

I.SI 

1.1". 
1.31u 
1.5' 
1.6 
0.5 

-0.1 
-1.7" 
í.7UI 

3.3<" J.~H' 

-1.3 
l.SU 
2.4**1 
1.2tH 

-12,9u 
-O. 8ft 

2.7" 
2.61" 
0.1 
0.2 
9.3"1 

0.7 

0.7 

I.~H 
4.7" 

-O.! 
0.0 
0.8 

-0.7 

I.IH 

1.4"1 
-0.0 
2.7'" 
0.0 

-0.2 

0.1 

1.IU 

1.0 -0.1 
-1.5" !.l 
2.0.. !.3 

0.7 0.51 

0.7 0.8' 

0.2 
0.6" 
0.9 
5.!1" 

-1.3" 
-0.2lfl 
0.9t 

-1.2 

-0.0 

~;~JtH 
-0,v2" 
-1.4" 
-(¡.l 
,,5.8*** 
0.2 

-0.3 

0.51 
0.4 
O.b'" 
0.0 

-0.1 

0.9lfl 

0.5uI 

-0.2 
0.5 

-0.3 

-0.0 

0.4 



SUM"ARY UF lAT1N AMERICA TRADE(lHDUSAND TONS ) 

RESION EIPORT IIIPORT +IMPORT-EIPORT 
1969/76 1971/84 1985 1969176 1971184 1995 1969176 191m4 1985 _____ .~_._~ __ ~w_.~_~ _____ . ______ ~~~~ ________ . ________ ~_w. _____ ~. ________ ~ •• __ ~ ___ ~ __ . _________ .~. ____________ ~._~. __ . ___ . __ . ______ 

BRAm 1 1 O 22 25 32 21 24 32 
MEXICO 1 1 O 48 96 162 41 9S 162 ____ .~ ____ ~ ____________________ M _____ •• _~ ______ • ___ w ______ • ____________________________________________ ~~. __________ ~. ____________ 

2 2 O 70 121 194 68 119 m 
-----_._--------------------------------------------.. ---------------------_ .. ------------_.------------~--------~---.-~--------_. 

SOLIVIA O o o 4 6 7 4 6 1 
COLOKBIA 1 o o B 13 4 7 13 4 
CUBA o o o 51 36 39 51 36 39 
OOMINICAN REP 1 1 o 4 8 e 3 1 8 
ECUADIIR o o o 2 5 II 2 5 11 
PARAGUAY o o o 1 1 1 1 I 1 
PERU o o o 24 25 22 24 25 22 
VENEZUELA I 1 o 26 98 79 25 97 79 

TROPICAL SDUTH AKERItA 3 2 o 120 171 ll7 171 

COSTA RICA I 1 o I 3 (> o 2 () 

SALVADOR I I o 6 11 ~ 5 10 5 
GUATEMALA 1 I o 3 9 10 L 8 10 
HONDURAS o I o 3 5 ~ , 4 B 
NICARAGUA 3 2 o 1 b 9 "¿ 4 9 
PANANA o O o 3 4 5 S 4 5 ___ p_~ ______ ~ ________ • _____ • ________ .~ _____ ~ __ M __ ~_~ _______ • __ ~ _________ ~M _____ • ______ ~ ___ ~ _____ .~ ____ ~ __ ~_M._ •• ___ • ______ ~ _______ 

CENTRAL AMERitA PANAKA 6 6 o 17 3B 37 11 32 37 ___ . ________________ .. ___ w_. ________ . _____ ~ _________ . _________________ . _______________________ . _______ . ______ ~ _______ . _________ ~~_ 

BARBADOS 1 I o 2 2 2 I 1 2 
GUYANA o o o 2 3 2 2 3 2 
HAlTl o o o 1 4 7 1 4 ) 

JAMAICA 1 I o 11 12 10 10 11 10 
TRINIDAD 1 1 1 9 12 12 B !! II _____ .M. ___ ~ __ M _____ *~ ____________ ." ______ • ______ ~_. _______ ~. ________________ •• ____________________________________ ~ ________ ~ ____ 

CARIBBEAN 3 3 25 33 33 22 30 32 ~ ___ ._~. ______ ~~_~ __ • _________ • _____ .~. _____ ~ _________ ._. ______ ••• ~ _______ ~ ______ N ________ • ___ ~ _______ .~ ____ w __ M ___________ M ______ 

TROPICAL LATIN AMERItA 14 13 232 384 435 218 371 434 

ARSENllNA 9 9 o 2 e 1 -7 -1 1 
CHllE 1 1 o 15 15 4 14 14 4 
URUGUAY o 2 3 I 1 1 I -1 -2 ___ ~ ____ .. _______ • _______________________ ~ __________________ • _______ ft ___________________ ~_~ ________ ~ ______ ~~~ _________ ~ ___________ 

TE~PERATE SOUTH AHERICA 10 12 3 18 24 6 8 12 3 
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STüC,S A~D PRDDUmOli FD. mELTED RE5lC,6 
1985 

R~gion an; Productl on Stocks 
Country 

Total 1 rotal 
O(lO~t 0000 h.aü 

---------------------------------------------------------------------

IiORLD 58142 10(1.0 79J 4f¡ ~ (10. Ü 

llNITED SHHS 610;-'¡J 11.5 ~4073 6.B 
EUROPE 2006B 34.5 119m ""', ..., 

.t:L.! 

LATlN AMERIC~ 2473 4.3 76975 9.7 
TROP¡ CAL L. A. 2162 3.7 71625 9.0 
Bmíl 900 195 ~,i)ÜÜO '.H 
Colo~bja 114 0.2 237t: v.3 
Ven~zue13 104 iJ.2 ~152 0.4 
TEKPEPATE L.A. 316 ¡).5 5350 0.7 
Argenti na 240 0.4 3B(li) 0.5 
ASIA 21327 36.7 375~54 47.5 
A'RICA 428 (1.7 11)985 1.4 
ílCEANIA m (l. b 4810 ('.6 

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



COUNTRV 

BRAlIL 
"meo 

PRDDUCTIONtRElATIVE I~PORTANCE IN ¡HE REBION 
AND PER CRPITA PRDDUCTION LEVELS 

PRO D U C T ION PERCENTA6E PER CAPITA 
-----------1000 "T---------- UF TOTAL PRODUCTION 
---------------------------- 1 K6 
196917. 1917184 19B5/85 1985/85 1985/85 

754 916 900 37.31 7 m 449 500 20.73 b 
__________ • ____________ M ___________ • ____ • __ • __________________________________ • __ ._ 

1066 1364 1400 58.03 7 
-----------_._----~---_. __ .------------------------._-._-~~-----~------------------

BOLIVIA 20 31 35 1.44 b 
COLO~BIA B() 103 ll4 4.73 4 
CUBA 37 66 85 3.52 9 
DOMINICAN RP 16 11 39 1.60 b 
ECUADOR 34 56 65 2.69 7 
PARASUAV 48 79 90 3.73 25 
PERU 68 72 70 2.B8 4 
VENEZUELA 61 83 104 4.31 6 

TROPICAL SOUTH AMERitA 365 501 600 24.89 " -~~---~-----~----_.--~--._--~-----_.----_.~-----------------_.-----~.------~--~--_. 
COSTA RICA B 9 B 0.33 3 
EL SALVADDR 12 14 13 0.54 2 
aUATE"AlA 13 15 16 0.65 2 

. HONDURAS 10 10 10 0.40 2 
NICARAGUA 16 16 14 0.51 4 
PANAKA 5 S 9 0.3' 4 

CENTRAL AKERICA PAHAKA 64 72 69 2. as 3 _~ ____ ~ ____ ft _____ • __ ~ __ ~ __ ~_. ___ ~ _______ ~ ___ ~ __ w ____ .~ _____ • __ ~~~_~ _____ ~~_.~_~~ __ • 

BARBADOS 4 6 " 0.25 24 
aUYANA 1 1 I 0.04 1 
HAlTl 26 19 9 0.37 1 
JAMAICA 6 7 7 0.30 3 
TRINlnAD TOB 3 3 4 0.15 3 

CARIBBEAN 40 36 27 1.11 2 
----~-------._~._~----.---------.---------------_._-~----------.----------~--------
TROPICAL LATlN AMERICA 1536 1m 2097 86.92 6 

ARGENTINA 
CHILE 
URUGUAY 

lATIN A"ERICA 

236 
42 
23 

302 

1831 

CDLU"NS "AV Nor AOD EXACTLV DUE TO RDUNDINS 

238 
48 
19 

306 

2279 

240 
60 
16 

316 

2412 

13.08 

100.00 

8 
5 
5 

7 

" 



PIES STOCK,RELATIYE IMPORTANCE IN THE REGION 
AND PEA CAPITA STOCK LEYELS 

s r O e K PEACENTAGE STOCK ~ER 
---------1000 HEAOS--------- OF TOTAL CAPITA 
---------------------------- 1 HEADS 

COUNTRr 1969176 1977/84 19B5 1985 1985 __ M_w~_.A* _________ ~ ________ ~ a~______ ________ ________ __________ ft~ _______ _ 

BRAZIl 32781 33174 30000 39.20 0.22 
"EIICO 11690 lm8 19000 24.83 0.24 ______ .~ ___ M _______ .ft~ __________________ ~ ______ ~ _______ H_~. ______ • ______________ •• _ 

44411 50512 49000 64.03 0.23 _______ ~ ___________ ._.~ _________ ... ____________________ ~~w_. ________ . ___ . _________ _ 
BOLIVIA 1030 1374 1112 1.45 0.17 
CotO~IA 1655 2070 2378 3.11 0.08 
CUBA 1464 1945 2400 3.14 0.24 
DO"INICAN RP m 474 1850 2.42 0.30 
ECUADOR 220. 3150 mo 5.53 0.45 
PARAGUAY 758 1286 1400 1.83 0.3B 
PERU 2023 2065 2050 2.6S 0.10 
VENElUELA 1659 2289 3152 4.12 O.IB 

TROPICAL SOU1H AKERICA 11517 14953 18572 24.27 0.18 

COSTA RICA 213 225 220 0.29 O.OB 
El SALVADOR 438 445 m 0.49 0.01 
GUATEMALA 752 74b B32 1.09 0.10 
HONDURAS 647 442 410 0.54 0.09 
NICARASUA 614 592 540 0.71 0.11 
PANAMA m 203 215 0.28 0.10 

---~~~-------_.-------_._-~---------_._._------------~~-----~-~-----------~-.------
CENTRAL AMERICA PANAnA 

BARBADOS 
SUYANA 
MlTl 
JAlIAlCA 
TRINIDAD T08 

CARIBBEAN 

TROPICAl LATIN AMERICA 

ARGENTINA 
CHILE 
URUGUAY 

TEMPERATE SOUTH A"ER!CA 

2841 

34 
98 

1658 
195 
53 

2038 

2654 

46 
131 me 
214 

63 

1698 

2sn 
49 

148 
500 
238 
Sl 

1018 

60867 69817 11182 

4419 
955 
414 

5188 

3738 
1053 
436 

5228 

3800 
110~ 
450 

5350 

3.39 

0.06 
0.19 
0.65 
0.31 
0.11 

1.33 

93.01 

4.97 
1.44 
0.59 

&.99 

0.10 

0.19 
0.16 
0.08 
0.10 
0.07 

0.09 

0.20 

0.12 
0.09 
0.15 

0.12 

lATlNAMEAICA 66655 75045 16532 100.00 0.19 
-----.--_._-------.~-~-~-------~~----------~~.--------~---~_._-------~-------~-~---
COLUKNS "AY NOT AOD EXACTtY QUE TO RDUNDINB 



PIGMEAr PRODUCTION PER CAPITA 1969/8S 

ANNUAL GRDNTH 
COUNTRY RATE AVERAGE AVERAGE 

1969185 1969116 1977/84 1985 
X --------------------KSIYEAR----------------------

BRA!ll -0.52 7. ~ 7.S 6.6 
mIco 1.89'" 5.6 6.4 6.3 

0.16 6.S 7.1 6.5 

BOLIVIA 2.7911* 4.4 5.6 5.4 
CDLOMBIA 1.12m 3.6 3.9 4.0 
CUBA 5.29m 4.1 6.8 B.5 
DD"IHICAN RP -12.081 3.4 2.0 6.2 
ECUADOR 2.59m 5.2 6.7 6.9 
PARAGUAY 2.44". 19.4 24.5 24.4 
PERU -t.Blm 4.8 4.1 3.5 
VENEZUELA 1.57" 5.2 5.4 6.0 ___________________ ~ ___ ~ _______ • __ M* ____ ~ _______ • ___________________ ~ __ «~ ________ ~ _______________ _ 

TROPICAL SDUTH AMERItA 1.621fl 4.8 5.5 5.9 

COSTA RICA 
SALVADOR 
GUATEMALA 
HONDURAS 
NICARAGUA 
PANAMA 

CENTRAL AMERitA PANAHA 

-1.43n 
-1.7Bm 
-Q.97 
-3.41"1 
-3.891" 
3. 24 .. f 

-1.76uf 

4.2 
3.2 
2.4 
3.4 
7.1 
2.9 

3.5 

4.1 
2.9 
2.2 
2.6 
S.7 
3.S 

3.2 

3.0 
2.3 
2.0 
2.2 
4.2 
4.3 

2.7 

BARBADDS •• 16m 16.4 22.5 23.8 
SUYANA -3.80'* 1.9 1.7 1.0 
HAITI -9.83111 5.4 3.3 1.4 
JAMAICA 0.49 3. o 3.3 3.1 
TRINIDAD ETC 0.29 2.7 2.6 3.0 

----.-.. -------------------_._-----._--.. ---.. _------~-._--~~---.. --~---------~---*---~---_.----~-
CARIBBEAN -4.541U 4.6 3.5 2.4 

TROPICAL LATIM AMERitA 

ARGENTINA 
CHILE 
URUGUAY 

TEMPERATE SDUTH AHERlCA 

0.36" 
-1.28fH 
0.48 

-3.31*,1 

-l.lInf 

5.9 

9.4 
4.3 
8.3 

8.0 

b.2 

8.4 
4.3 
6.5 

7.2 

5.9. 

7.9 
5.0 
5.1 

LATlN AMERItA 0.11 6.2 b.3 6.0 __ ~ _______ A __ • ___ w ______ ~ _________ ~. ________ • ____ ~ __ •• ____________ ~ __ ~. ____________ M ___ ~ _________ _ 

LEVEl DF SIGNIFICANCE 18 REPRESENTE& AS FOLLONS 
Ifl P<O.OOS II P(O.OI *P<O.05 



PIGKEAT ANNUAl SRDWTH RATES OF PRDOUCTION,POPUlATION AND PRODUCTION PER CAPIlA. 1910/B5 
-----------~---------------------------~-"-~----------_.~--------~----~.~~--------------------------------~~----

PRDDUCTION POPULATION PRODUCTION PER CAPITA 
1970177 1978/85 1970/77 1978/B5 1970177 1918185 

BRAlIL 0.6 0.1 2.4". 2.2". -1.BI -2.21 
MElItO B.2ftl 3.lHI 3.2tu 2.6". 5.11". 0.7 

80lIVIA 
CDLDMBIA 
CUBA 
DD"INltAH RP 
ECUADOR 
PARA6UAY 
PERU 
VENEZUELA 

TROPICAL SOUTH A~RICA 

2.7tu 

7.8ftl 
6.2t .. 
4.9. 
9,IHf 
6.2n. 
5.5HI 
1.51 
9. SI .. 

5.9"1 

1.2 

2.BuI 
2.3n 
5.3uI 

-10.4 
2.31 
3.S"1 
0.5 
4.11H 

2.9'" 

2.7ftt 

2.5"1 
2.21u 
1.6tH 
2.Blft 
3.0uI 
3.21*1 
2.BIH 
3.SfU 

2,6uI 

2.4'" 0.1 

2.7'" 
2.IH' 
0.6"f 
2.,'" 
2.9"1 
3.I'u 
2.6ftl 
3.0HI 

2.41" 

5.314; 
4.0"1 
3.4 
6.31" 
3.2'" 
2.3Uf 

-1.31 
6.341 

3.4." 

-1.21 

0.1 
0.1 
4.7'H 

'12.7 
, -,).6 

{i.5 
-2.1H 
1.1 

0.6 ______ w. ___ w __________________________________ ~ _______________________________ ~ ______________________________ ___ 

COSTA RICA 
SALVADIlR 
SUATEflALA 
HONDURAS 
NICARAGUA 
PANAMA 

SARBADOS 
GUYANA 
HAITl 
JAKAICA 
TRINIDAD ETC 

CARlBBEAN 

TROPICAL LATIN AMERitA 

ARGENTINA 
CHILE 
URIIliUAY 

TEKPERATE SOUTH AMERICA 

2.31 
3.91n 

-3.2n 
-3.4'" 
4.41 
4.8H 

1.51H 

5.0HI 
7.3* 
2.9ftl 
2.0 
2.5111 

3.lnl 

1.9 
-9.0n 
2.H 

-3.641' 
-2.6** 
0.9 

-0.1 
-4.3 
5.7n* 

1.3 
-10.2H. 
-22.lffl 

0.2 
5.7** 

2.6**1 
2.,nl 
2.8nl 
3.3uI 
3.1ftl 
2.6**1 

2.9**1 

0.5tu 
1.9tU 
2.31ff 
1.11u 
1.21ft 

'10.1111 2.0111 

1.4tu 2.601 

-0.5 
7,4*11 

-5.3H 

0.5 

l.]'" 
1.71H 
0.201 

I.bnl 

2.7141 -0.3 
2.9ftl 0.8 
2.Blu -6.0Ht 
3.4ffl -6.7f1t 
3.2"1 1.3 
2.2ftl 2.2 

2.91ft -1.41" 

0.3"1 4.5ftf 
2.0m 5.4 
2.51ff 0,6 
1.410 0.4 
1.6'u t.3u 

2.luI 1.2" 

2.HU O.SI" 

1.6"" 0.2 
l.hlu -10.141 
O.lm 1.9 

1.5uI '1.0 

-6.4t .. 
-5.5ul 
-1.9 
-3.S* 
-1.5* 
3.6uI 

-4.2'" 

1.0 
-12.2111 
-24.6uI 
-1.2 

4.1< 

-12.2 .. 1 

-1.1H 

-2.1 
5.9u 

-6.0*11 

-1.0 

LATlN MERitA 3.0ftl 1.2uI 2.5**1 2.3ftl O.5u -1.111 _w ______ • _________ ~ _________________________________ ~._._~ __ • _____ •• __ ••• ____________ ~ _________________________ _ 

O .-----------------------.------------------------.------------.... ----.. --... --.---.-................. -... -.... . 
LEVEL OF SISNIFICANCE IS REPRESENTED AS FDlLDNS 
Uf P<0.005 ff P<O.OI I P(0.05 



PloMEAT PRDDUC¡ION PEA HEAD IN STOCK 1969/85 __ w ___ ~_. ____ ." _______ • ___ • _____ ._~ _______________ ~. _____ • ____ ._~ ____ ~ ____________ ft ____ ~~ ________ _ 

CDUNTRY 

SRAlll 
KEXlCD 

SOllYIA 
COLOHB1A 
CUBA 
DOMINICAH RP 
ECUADOR 
PARAGUAY 
PERU 
YENEZUELA 

TROPICAL SOU!H AHERICA 

COSTA RICA 
SALVADOR 
6UATEKALA 
HONDURAS 
NICARAGUA 
PANAnA 

ANNUAL SRONTH 
RATE 

1969/85 
t 

LBSHf 
0.18 

1.28tH 

2. Bb'" 
0.19 
l.OS'u 

-4.32 
0.19 

-0.58 
0.33' 
0.63 

0.70'" 

0.57 
1.88 ... 
1.77" 
4.24'" 
0.16 
4.38ul 

AVERAGE AYERAS€ 
1969/16 I 977/a4 1985 

--------------------KG/HEAD----------------------
23.1 27.7 30.0 
26.5 25.9 26.3 

24.0 

19.6 
48.4 
25.3 
21.9 
15.5 
65.7 
33.5 
36.S 

31.6 

3b.7 
28.1 
18.0 
15.2 
25.8 
27.0 

27.0 

23.3 
49.9 
34.2 
21.8 
16.2 
61.2 
34.S 
36.3 

41.7 
31.8 
2o.b 
22.3 
26.4 
31.8 

28.6 

31.2 
47.9 
35.4 
2M 
15.3 
64.3 
33.9 
33.0 

35.9 
34.7 
18.9 
23.4 
25.6 
43.7 

CENTRAL AMERItA PAN AMA 2.16fU 22.5 27.1 26.8 _______ ~ _______ ~ __ • ________ * _____ ~ _______ • _____ ._ •• __ • ___ ~ ____ ~ ___ •• ___________ ~w ____ ~_~ ___ • _____ _ 

BARBADOS 0.87 117.8 121.0 122. a 
GUYAIIA -5.93'" 15.0 10.1 b.b 
MlTI 0.16 16. o 15.1 J~. v 
JAKAICA 0.36 30.2 33.9 30.í 
TRINIDAD ETC -1.!On 50.8 46.0 43.4 

CARIBBEAH 1.811ff 19.8 21.9 26.4 
-------------~----_._---------------~~-----------------~------~-----------------------------_ .. _--TROPICAllATIN A~ERICA 1.28m 25.2 28.3 2M 

ARGENTINA 
CHILE 
URUGUAY 

1.73IH 
1.IB 

-3. 69flf 

53.7 
44.0 
56.8 

63.9 
45.4 
43.6 

63.2 
54.S 
34.4 

TEMPERATE SOUTH AMERICA 1.22m 52.3 58.5 59.0 
----------~-_._--------_ .. --------------~-------------------~-~----"------------~---~-------------LArlN A"ERICA 1.11'" 27.5 30.4 31.5 
LEVEL OF SIGNIFICANtE 15 REPRESENTED AS FOLLDWS 
••• P(0.005 " P(O.OI 'P<O.05 



PISMEAT ANNUAL SROWTH RATES OF PRDDUCTION.STDCKS AND PRDDUCT1DN/HEAD IN STOCK. 1970lB5 
----------_ .. _------------------------------------------------------------------~------------~-----------~------

PRDDUCTION STOCK PRODUC1ION/HEAD IN STOCK 
COUNTRV 1970/11 1978/85 1970177 1978/B5 1970/71 1978/B5 

BRAlll 
mico 

BIllIVIA 
COLO"BIA 
CUBA 
DOMINICAN RP 
ECUADOR 
PARAGUAY 
PERU 
YENEZUELA 

TROPICAL SDUTH AMERItA 

COSTA RICA 
SALVADOR 
GUATEMALA 
HONDURAS 
NICARAGUA 
PAN AftA 

0.6 
8.21" 

2.7"1 

7.S,n 
6.2'" 
4.9' 
9.11" 
6.2'" 
5.5". 
1.5' 
9.B'" 

5.9'" 

2.3' 
3.atll 

-3.2** 
-3.4'" 
4.41 
4.8" 

0.1 2.0'" 
3.3." 5.3'" 

1.2 2.9." 

2.8'" 5.0ffl 
2.3u 4.0'" 
5.3 .. ' 0.1 

-10.4 -0.1 
2.31 6.3." 
3.5'" 11.41 .. 
0.5 l. l. 
4.71" 1.9 

2.91" 3.St .. 

-3.6n. 0.8 
-2.611 1.4 
0.9 -6.2** 

-0.1 -8.2fto 
-4.3 I.Bn 
5.7·u 1.3 

-2.2"1 -1.4 
3.4**1 2.91 

-0.2 -0.1 

-4.11 2.9**1 
3.S'" 2.2" 
3.a ... 4.BB 

12.6 9.1141 
3.7". -O.ln 
I.B'" -5.9HI 
O.b 0.4 
b.5uf 7.9*' 

3.51H 2.4H4 

0.9 1.5 
-4.9" 2.4 
2.3Hi 3.0 

-2.51 4.8 .. 1 
-3.7 2 •• 
0.3 3. S .. 

2.3" 
-0.1 

1.4 .. 

6.9n, 
-1.2 

1.5 
-23.0' 
-1.4" 
1.1.u 

-0.1 
-1.7" 

-1).5 

-4.5'" 
2.3 

-1.5 
2.4 

-o.¿ 
5.51" ~_~ _____ •• _~ ______ M _____________ • __ ~ ____________ ~.w_" _______ •• _____________ ~ ____________ M __ • ________ *~_~~ _______ 

CENTRAL AMERItA PANAHA 

BARBADOS 
SUVANA 
HAITI 
JAHAlCA 
TRINIDAD ETC 

CARIBIlfAN 

TROPICAL LATIN AHERICA 

1.5'" 

5.0'" 
7.3* 
2.9 .. * 
2.0 
2.5'" 

3.1'" 

3.5'" 

-1.3' 

! .3 
-10.2'" 
-22.ltu 

0.2 
5.1ti 

-2.6 .. 

4.lu, 
7.6'" 
0.7 
1. 31 
1.0* 

-IO.lm 1.2 

1.41" 2.7nl 

-1.3 4.1'" 

1.1 0.9 
1.91" -0.3 

-24.0n. 2.2 
3.21" 0.7 
5.9ut 1.5u 

-15.0'" 2.0" 

0.2 O.BH 

0.1 

0.1 
-12.10" 

1.9 
-3.0" 
-0.1 

4.8t .. 

1.!1t 

ARGENTINA 1.9 -0.5 -3. 3ft 0.9 5.2ftl -1.3 
CHilE -9.011 7.4fU -2.2** 1.3* -6.S. 6.1"1 
URUGUAY 2.lt -5.3" 2.41 1.4" -0.2 -6.7" _* ____ •• ____ ~.~~ _______ ~_~. ________ ~.~~~ _________ h ___________________ ._~ ___________ ~ __________ .P~~ __________ ~*_~ 

TEMPERATE SOUTH AHERICA 0.6 0.5 -2.7.. 1.0' 3.2m -0.5 

LATIR AHERICA 1.2'" 2.3tH 0.3 O.Bu 0.9" 

LEVEL UF SIGNIFICANtE 15 REPRE5ENTEU AS FOLLONS .t. P(O.005 •• P(O.OI • P(O.05 



PlaMEAU SUMMARY OF LATIN AMERitA lRADEITHfiUSAND TONS ) 

REGION mORT IMPORT t1MPORT-EXPORl 

1969116 1977/B4 19B5 1969176 1977194 1985 1969/76 1917/84 19B5 ________ • ______ • ________ • ___________ • _______ ~~ ___ •• ____ M •• _~ ____ •• _____ w ______ ~~ __ ._~~ _______ •• ___ ~ ____ "~~_~ _______ ~ ____ • ___ • ___ ._ 

BRAlIl 4 4 4 O 3 -3 -4 -1 
MEXlCO I 1 O O O O -1 O 

s s 4 2 o 3 -3 -s -1 

BOLIVIA 1 O O O I O -1 I O 
COLOMBIA O O O O 1 1 O 1 1 
CUBA O O O O I O O 1 O 
DOMINICAREP. O O O O 3 1 O 3 1 
PERU O O O 1 O O 1 O O 
VENEZUELA O 1 3 1 bOl 5 -3 

--------_ .. _--~---_._-------------------------------------------------------------------------~_._--~._---.--------------~--------
TROPICAL SOUIH AMERitA 1 3 2 12 2 11-1 ____ • ____ • ____ .~ ___________ • ____ ._~ _____________________ • ____ ~ _________________ ~.~ ____ ~ _______ ~ __ M _____ • ______ • __________ • ______ ._ 

COSTA RICA O 1 O 1 ! O 1 O O 
SALVADOR O O O 1 1 O 1 1 O 
SUATEKAlA 1 O O 1 1 O O 1 O 
HONDURAS O O O 1 1 O 1 1 Q 
NICARAGUA 1 1 O 1 O Q í) -1 Q 
PANA KA 1 1 O 1 1 (¡ O O O __ ~ ________________________ ~ ______ ~ __ ~_. ____ ~ __________ ~. _______ ~ ___ M_~ _______________ ~ _____ •• _________ .~ _________ ~_~ _________ ~ __ _ 

CENTRAl AHERICA PANAnA 3 3 O 6 5 o 3 2 o ~. __ ~~~ _____________________ P. ___ .~ ____ ._~ __________________ • ________________ w __________ ~ ___________ ~ ___________ •• _______________ _ 

BARBADOS I 1 o 1 1 2 o o 2 
aUYANA 1 o o 1 & o o O o 
HAlTl o o o 1 1 2 I 1 2 
JAMAICA 1 1 o 1 1 I o o 1 
TRINIDAD 1 1 1 1 I 1 o o o __ ~_~ __ ~_~ ____ ~ ____ ~ _____ ~~ _____ • ___________________ ~ __ ~~ ____ •• ___ ._~ ___ w _______ ~ ____ aM ____ ~ _____ ~ ____ ~~~ __ * ____ M~ _____ • _______ ._ 

CARIBBEAN 4 3 S 4 6 5 ~_~ __ ~~_M ___ ~W _____ M _____ ~ _____ M __ • __ • ___ ~ ____ ~ _________ • ________ • __________ w ______ • _________ .~ _____ • ____ • ____ ~ __ ~_~~ ____________ _ 

TROPICAL LATlH AKERICA l3 12 B 15 21 11 2 9 3 __________ • _________ ._. ________ ~M_W __ ~ ______________________ ~_~ _____________________ • __________________________________ ~ _________ _ 

ARGENTlHA S 2 I O o -5 -1 -1 
CHILE O o o 2 1 2 1 1 
URUGUAY 1 o o o I -1 1 1 __ w __ ~ ______________ ~ _________________________________ ~_. __ ~ __ *~ __ ._~ ___ ._."_. __ ~ ___ ~~~ ____ • ____ ~ _____________ __________ .M ___ •• __ _ 

TEftPERATE SDUTH AMERICA 6 2 2 3 2 -4 

fFRESH.CHILLED OR FROIEN 



PISMEAT 

COUIITRY 

8RAlIl 
"mCO 

BOLIVIA 
COLOMBIA 
CUBA 
DOMINICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

PRODUCTION,TRADE AND APPARENT CONSUMPTIDN 

1910177 1978185 _____ w _____________ ~ __ ._~ ____ ~_ww _________ ~ ____ ~ _______________ ~ft_* ______ ~W~ ___ M. __________________________ _ 

APPAllENT SELF APPARENT SElF 
+IKPORT APPARENT PER CAPITA SUFFICIENCY +IKPORT APPARENT PER CAPITA SUFFICIENCr 

PRODUCTION -EXPORT CONSU"PTION CONSU"PTION INDEI PRODUCTION -EXPORT CONSUMPT¡ON CONSUMPTION INDEI 

------------1000 "T----------- -----KS---- ------------1000 "T----------- -----KG----
767.8 -4,8 7103.0 7.3 100.& 923.8 -2.3 921.5 7.3 100.2 
335.3 -0.8 034.5 5.8 100.2 460.2 -0.4 459.B 6.4 100.1 

21.9 -0.0 2!.9 4.6 100.0 32.4 0.0 32.4 5.6 100.0 
84.6 0.0 84.6 3.8 100.0 104.7 0.1 104.9 3.9 99.9 
40.3 0.0 40.3 4.4 100.0 69.7 0.1 69.9 7.1 99.8 
17.3 0.0 17.3 3.1 100.0 13.1 2.9 lb.O 2.9 91.1 
36.1 0.0 36.1 5.4 100.0 5B.2 0.0 58.2 6.9 100.0 
51.2 0.0 51.2 19.9 100.0 82.5 0.0 82.5 24.a 100.0 
68.9 0.0 68.9 4.7 100.0 71.9 0.0 71.9 4.0 100.0 
65.6 1.0 66.7 5.5 98.4 86.0 4.B 90.8 s.a 94.7 

TROPICAL SOUTH A"ERICA385.9 1.0 3B7.0 5.0 99.7 518.5 B.O 526.4 5.6 9B.5 

COSTA RICA B.4 0.0 B.4 4.4 99.5 9.1 0.1 9.2 3.9 99.2 
EL SALVADOR 12.7 0.0 12.7 3.2 100.0 13.9 0.0 13.9 2.8 99.7 
SUATEMLA 13.0 0.0 13.0 2.2 99.8 16. I 0.1 16.2 2.l 99.5 
HONDURAS 9.4 0.0 9.4 3.2 100.0 9.9 0.1 9.9 2.5 99.5 
NICARAGUA 16.8 -0.1 16.8 7.3 100.5 14.9 -0.0 14.9 5.1 100.1 
PANAHA 4.9 0.0 4.9 2.9 99.6 B.I V. (¡ &.1 4.U IOO.u _________________ . __ ._~ __________ ._~_._~ _________ ~_.M ___________ .. ________ ~~ __ ~ _____________ ~ _____ ~~ _________ ._~ __________________ 

CENTRAl AHERICA PAHAHA 65.2 0.01 65.2 3.9 99.9 7I.a 0.2 72.1 3.4 99.1 

BARBADDS 4.3 0.0 4.4 lB.O 99.0 5.7 M 6.3 25.4 90.4 
BUYANA 1.6 -0.0 1.6 2. ! 100.2 1.3 0.0 1.3 1.4 100.0 
HAIT! 21.0 0.0 27.1 5.4 99.9 16.3 0.4 16.7 2.e 97.7 
JAIlAICA 6.2 0.3 6.5 3.3 95.5 1.1 0.1 7.2 3.2 99.3 
TRIMIDAD TOS 2.8 0.5 3.3 3.3 B5.7 3.0 o.e 3.7 3.3 79.8 _____ ~ __ w. ___________ ._~~._ww ______ .*_~. __________ ._ ..... __ ~_---__ ~. __ . _________ .~~_~_w __________ ~ ___ ~ ______ ~ _____ ._w _______ . ____ • 

CARIBSEAN 42.0 0.8 

TROPICAL LATIN AHERICAI59b.3 -3.7 

ARSENTlNA 
CHILE 
URUGUAY 

24o.e -4,8 
40.5 1. 5 
23.4 -o. O 

TEMPERA TE SOUTH AHERIC 304.7 -3.4 

LATlN AHERICA 1901.0 -7.1 

42.8 

1592.5 

236.0 
41.9 
23.4 

301.4 

IB93.9 

4.8 

6.0 

9.3 
4.2 
B.3 

7.9 

6.2 

9B.1 

100.2 

102.0 
96.5 

100.1 

101.1 

100.4 

33.5 

2007.7 

238.3 
52.3 
17.9 

308.4 

2316.1 

l. B 

7.3 

0.3 
0.5 
0.1 

0.9 

8.2 

35.3 

2015.0 

23B.5 
52.8 
18.0 

309.3 

2324.3 

3.4 

6.2 

8.2 
4.6 
6.1 

7.1 

6.3 

94.9 

99.9 
99.0 
99.5 

99.7 
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International Pig Prices 
1975/86* 

1.9 .,-~-----~---------- --------, 

1.8 

1.7 

16 

1,5 

1.4 

1.3 

1.1 -\---,...--...,.----,,..---,.--...---,---,-------r---,....--.,------, 

1975 1977 1979 1981 1983 1985 

[J [E,C, + U.SA·· 

• Current US$!kg carcass weight 
•• Conversion factor from liveweight to carcass. 0.80 

SOURCE. FAO, Boletin i'lensual de Estadistica. (several lssues) 
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POULTRV "EAl: STOCKS AND PRDDUmON FOR SELECTED RE6WNS 
1985 

Regían ano ?rodudion Sto¡ks 
Country 

Total t rotal " , 
OOO~t millons 

neads 
---------------~~~---------------------------------------------------

NO"LO 30954 100.0 8281 IOí}, o 
U~mD STArES 7829 25.3 1050 12.7 
EUROPE 1508 24.3 1236 14.9 
WIN AMERICA 3775 12.2 !O30 12.4 
TROPiCAL LA. 31% 10.3 963 11.6 
Sr.lil 15~6 5.0 450 5.4 
Colombia 133 0.4 35 0.4 
Venezuela m 1.0 43 0.5 
TEnPERATE L.A. 579 1.9 67 0.& 
Arq.ntína 482 l .• 42 (l.S 
ASIA 64bl 20.9 2%5 35.8 
AFRICA 1604 5.2 752 U 
m:EANIA 395 1 ~3 bH v. B 



POUlTRV MEAT PRODUCTION,RElATIVE ¡"PORTANCE IN THE REGION 
AND PER CAPITA PRODUCTION lEVElS 

PRO D U e T ION PERCEHTAGE PER CAPITA 
··········-1000 "T·········· UF TOTAL PRODUCTION 

X KS 
COUN1RV 1969/76 1977/84 1985 1985 1985 ____ ~~ _____ ~~ ____ ~ ___ ._. ___ ._ ~ _____ ~_ _ _____ *_ m ______ _ 

BRA1Il 467 1294 1536 41.34 12 
MEmo 261 437 515 13.85 7 

128 1730 2051 55.19 10 __ ~ ________ • _______________ ~ ___ • __________________________ ~ ____ ~ ___ ~~ _____ w _______ M 

samIA 5 10 12 0.31 2 
COLO"BIA ~3 109 m 3.58 5 
CUBA 46 76 106 2.85 II 
DOMINICAN RP 31 bO 74 1.98 12 
ECUADOR 11 24 30 0.81 3 
PARAGUAY 9 14 17 0.45 5 
PERU 89 162 201 5.41 10 
VENEZUELA 127 257 31l 8.37 lB ___ ~_~_~~«~ _______ ... ______ .~_~ _____ ~_~ __ ~_~_~ ____ . ____ ~ ______ . __ * __ .* __ ~ ________ 4_ 

TROPICAL SDUTH MERItA m 11l sa3 23.76 9 
---.----.--.-----.~_._-------~---------.-----~--._-_.-----~-----------_._----------

COSTA RICA 3 5 5 0.14 2 
El SALVADOR 5 15 20 0.54 4 
6UAYE~ALA 11 43 55 1.49 7 
HONDURAS 5 10 13 0.36 3 
NICARAGUA 7 9 10 0.2B 3 
PANAHA B 13 14 0.37 6 __________ * ____________ ~_. ___ ~ _____ ~ __ • __ * ___ w*.~ ______ • ____________ ~ ____________ M_ 

CENTRAL AMERICA PANAHA 40 91. !l8 3.17 5 ._. _______ ~ _____ ~_~ ___ ~ ______________ • __ ~ ________ • __ ~ __ w _______________ ~ __________ _ 

BARBADDS 2 5 ¡, 0.17 25 
GUYANA a 13 15 0.40 lb 
HAlTI 4 7 9 0.24 1 
JAMAICA 20 31 35 0.93 15 
TRINIDAD TOS 16 21 21 0.57 lB 

CARISBEAN 50 17 86 2.31 B 
-----._----~------------------_.------------~--------~-----------------------------
TROPICAL lATlN AHERICA 1I9Q 2614 3139 84.43 9 
-----_._--~-------~-_.~---------~--_.-------*-~_ .. _-----~~-----------~---~-~~-~----

ARSENTlMA 222 402 482 12.91 lb 
CHILE 51 77 1S 2.02 6 
URUGUAY lb 19 22 O. S8 7 

TE~PERATE SOUTH ~ERICA 289 498 15.57 

lATIN A"ERICA 1479 3112 100.00 10 

cnlU~HS HAY HOY ADD EXACTLY DUE TO ROUNDIM6 



CHICKEN STOCK.RELATIYE I"PORTANCE IN THE REGION 

COUNTRY 

AN~ PER CAPITA STOCK LEYELS 

S T O e K 
---------1&00 KERDS---------
1969176 1977184 1985 

PERCENTAGE STOCK PER 
UF TOTAL CAPITA 

1 HEADS 
1985 1985 

BRAlll 256737 415875 450000. 44.30 3.32 
"EIICO 136189 mm 200000 19.69 2.5~ 

~--~----~~-------------------~~ .. -----------_._-------------~----------------------
392926 592770 650000 63.99 3.03 

._--------------------~-~-------------------------------------~-------------------BOLlYIA 50S7 8815 10000 0.98 1.57 
COLOMBIA 19232 30571 35000 3.45 1.22 
CUBA 15367 23762 26024 2.56 2.59 
DOHINICAN RP 7049 8163 8500 0.84· 1.3& 
ECUADOR 10267 33569 43000 4.23 4.59 
PARAGUAY 7562 1m3 14500 1.43 3.94 
PERU 25776 38250 41000 4.04 2.08 
VENElUELA 22661 39508 43000 4.23 2.48 ________ M ______ M_~ •• _. ___________ * __________ ~ _____________________________ • ________ 

TROPICAL SOUTH AnERICA 113000 195320 221024 21.76 2.18 ___ • _____ ••• w. ___ •• _______________ N_ •••• _____ • _______ • _______ ~. _________ ~~ ___ •• _. __ 

COSTA RICA 4346 5450 5600 0.55 2.15 
EL SALVADOR 2478 469'1 4200 0.41 0.76 
GUATE"ALA 10115 13803 15100 1.49 1.90 
HONDURAS 3306 4722 5200 0.51 1.19 
NICARAGUA 3427 4711 5300 0.52 1.62 
PANAMA 3607 5041 6000 0.59 2.75 

------------------------.. _--_._----------------_._----------------------_ .. --_ .. -. 
CENTRAL AMERICA PANAnA 27278 38426 41400 4.08 1.60 ____ . ___ . _______ . __________ . ________________ . ___ .~ _______________________ ._w~.~._~_ 

BARBADOS 392 809 1000 0.10 3.95 
GUYANA 8091 12725 14500 1.43 15.22 
HAITI 399'1 5600 7500 0.74 1.14 
JMAICA 3442 4938 5200 0.51 2.23 
TRINIDAD T08 5705 1lBS 7900 0.78 6.67 _____ ~ __________________________ . __ .w_.~. __________ a_~_. ___________________ ~ ___ ~ __ . 

CARI88EAN 

TROPICAL LATIN AnERlCA 

ARGENTlMA 
CHILE 
URUGUAY 

TEMPERATE SOUTH AMERitA 

211.29 31459 36100 

554833 857914 948524 

33015 38075 42000 
15375 18413 190&0 
5365 sm 6300 

53815 62435 67300 

3.55 

93.37 

4.13 
I.B7 
O.b2 

6.63 

3.19 

2.69 

1.31 
1.58 
2.09 

1.48 

LATlN A"ERICA 608648 92040B 1015824 100.00 2.55 
--------------------------_.*-----------------~_._------_._------------_._--~-~--_. 
COLUKNS KAY NDT ADD EIACTLY DUE TO RDUNDIHS 



POUlTRV KEAT PRODUCTIDN PER CAPITA 19b9fB5 _~_.~~ __ ~*w ____ •• ____ • ___ ~ ___ w _____ ~_. ___ • ___ • _________ ~_ •• __ ~ ______ ~ __ .~ __ ~~ __ .A _____ ~ __________ _ 

COUNTRY 

BOLIVIA 
COLOMBIA 
CUBA 
DOnlHICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

ANNUAL GRDNTH 
RATE 

1969/85 
1 

9.01m 
3.16**1 

7.201f· 

5.75"1 
6.00"1 
5.261H 
4.88 ... 
5.69"1 
2. BOl .. 
5. 94lfl 
5.53m 

AVERABE AVERAGE 
lV6917b 1977/84 1995 

--------------------K6fYEAR---------------------. 
4.b 10.4 11.3 
4.7 6.2 6.5 

1.1 1.7 l. B 
2.4 4.1 4.6 
5.1 7.7 10.6 
6.7 10.5 11.8 
1.7 2.9 3.2 
3.5 4.4 4.5 
6.1 9.2 10.2 

10.8 16.7 IB.O 

TROPICAL SOUTH AMERICA 5.65m 4.9 7.7 B.7 ______ ._.w_~. __ ~~_. _________ ~ __ ~ __________________ . _____ . _______________ ~ _________ ~_~ __ ~ ______ ~ __ _ 

CDSTA RICA 1. 74' 1.7 2.2 2.1 
SALVADOR a.B4m 1.3 3.1 3.6 
GUATEKALA 11.74'" 2.0 6.1 6.9 
HONDURAS 3.99HI 1.9 2.6 3.0 
NICARAGUA 1.18 J.2 3.2 3.1 
PANAlIA 2.74 .. ' 5.~ 6.6 6.3 • _____ 4 __ • __ ~ ___ ._ •• ______ ~ _____ W"_.~ ________ .~_. _________ ~ __ M __ ~ __ ~._ •• ________ ~ _____ *~ _________ _ 

CENTRAl AMERitA PANAlIA 6.171" 2.2 4.2 4.5 

BARBAllllS IS.37m 7.3 22.0 24./ 
BUYANA 3.97m 10.7 1405 lÓ.6 
HAITI 3.77.u O.~ 1.1 1.:1 
JAMAICA 4.05ft. 10.0 14.0 l~.& 
TRINIDAD ETC 1.61ft 16.2 19.3 1).9 
--_._------------~-_.----.---------------------------------------------------.--------------------

CARIBBEAN 3.301U 5.6 7.4 7.6 

TROPICAL lATIH AMERitA 6.59tn 4.S 8.2 8.9 
.-.. -.---------------------... _.-._--------.. ----._-.---.----------------~------------------------

ARGENTINA S.611ft 8.9 14.0 15.8 
CHILE 2.29. 5.1 6. a 6.2 
URUGUAY 2.36111 5.7 6.5 7.2 M ________________ ~_~ __ ~ _____________________ • ___________________________________ •• _______________ _ 

TEMPERATE SOUTH AMERitA 4.89'" 7.6 ll.b 12.7 ________ ~ __ * ____ ~ _____ • ____ ~ ____ .~ ___________ • ______ .~ ____ .~ __ ~ ____ M~_.~~ __ ~~ __ ~ _____ ~ _____ ~ ___ ~ __ 

lATlN AMERICA 6.23141 4.9 B.6 9.3 

lEVEL OF SlGNIFICANCE IS REPRESENTED AS FDLLOMS .f. P(O.005 l. P<O.Ol tP(O.05 



POULTRY MEAT ANHUAl SRONTH RATES OF PRODUCTION,POPULATIOH AH» PRODUCTION PER CAPITA. 1970/85 _____________ .~ ______ ~ __ • ________ ~. ______ •• ____ ~ ______________ ._~ _______ • ______ ~. ______ w ____ ~ ______ ~. _____ ~ _ __ ._ 

PRODUCTlON PDPULATlON PRDDUCTlON PER CAPlTA 
1970/77 1978/85 1970/77 197B/85 1970/77 1978/85 

BRAllL 9.21" 7.211 2.4uI 2.24" 6.8H. 4.94 
mico 7.0uI 4.IHI 3.2nl 2.6HI 3.9'" 1.51 

8.4ftl 6.3" 2.7"0 2.4ftl S.7n. ________ .~ ______ ._~ _______ •• _M ____________________ W __ ~~_~ _________ ~ _______ K_. ______ " ___________ ~ ______ M _____ * ___ 

BOLlYIA 12.3ftl 4.91" 2.Su. 2.7tu 9.a"l 2.2". 
COLOMBIA 8.7tn 5.3u. 2.2ftl 2.1'" 6.5nl 3.1m 
CUBA 3.2 .. B.3"1 1.61u 0.6 ... 1.6 1.7n. 
DO"INICAN RP 4.50" S.9lfl 2.81" 2.3.U l.8. 3.bU 
ECUADOR 8.6uI 1.0". 3.0". 2.9 ... 5.6uI 4.2 .. 1 
PARAGUAY 7.7"1 3.6"· 3.21u 3.1'" 4.51" o,¡, 
PERU 14.4"· 8.4u, 2.BuI 2.6'" 11.7fU 5.au 
VENElUELA 10.6.n 7.5u. 3.5tH 3.0fff 1.¡'u 4.5n 

1.2"1 2.!>." 2.41u 1. 2ft. 4.8u. 

COSTA RItA 9.9.u -0.9 2.!>Uf 2.7n. 7.3u -3.6 
SALVADOR 14.0" 4.9. 2.91" 2.9"1 11.1 .. 1.9 
SUATEMLA 1 !.In. 5.51 2.8"· 2.8." 8.3uI 2.7 
HONDURAS 5.0"1 8.5"1 3.3'" 3.4"1 l.7 5.01** 
NICARAGUA 12.5'" 5.3 .. 3.1'" 3.2"· 9.41** 2.1 
PANA"A 4.8nl l. " 2.61u 2.2tu 2.2 -O •• 

CEMTRAL AMERICA PANAKA 9.71" 4.7." 2.91u 1.7t 

8ARBADOS 26.7"1 5.2.H 0.5"1 0.3'u 2b.2m 4.~H 
SUYAHA 8.bu. 4.41" 1.9.H 2.0 .. t 6. /fU 2.4'" 
HAlll 4.5". 7.7t.. 2.3". 2.5." 2.20" 5.J<" 
JAMAICA 9.3." 1.6 1.7uf 1.4tft 7.6m 0.2 
TRINIDAD ETC 6.8'" -0.2 1.2." 1.6.u S.!>.. -1.8 ____ ~. ________ . _______ . _____ ~._._~ ___ M_. ______ ~_~ ____ ~_. _______ ~. _______ ~ ______________ ~. ___________ ~ __ ~ ___ ~_. __ 
CARlBBEAN 8.4"1 2.3'" 2.0u. 2.lft. 6.5.u 0.3 

TROPICAL LATIN AMERItA 

ARBENTlHA 
CHILE 
URUGUAY 

8.9'" 
6.5UI 

-4.0 
2.3 

8.0HI 

LEVEL OF SIGNIFICANCE 15 REPRESENTED AS FOllOWS 
.f. P(O.OOS fl P(O.Ol 1 P(O.05 

6.4." 2.6'11 

5.Bn 
2.4 
3.3"1 

1. 7ft. 
1.7n. 
0.21t. 

5. 2ft 1.6t .. 

6.2*'* 2.5." 

2.4ut 6.2t .. 

1.61+. 4.B" 
1.6." -~.7n 
O.Hu 2.1 

1.5nf 3.0H 

2.31" 5.5u. 

4.0" 

4.2" 
0.9 
2.ón , 

3.71 



POUlTRY MEAr PROOUCTION PER MEAD IN STOCK 1969/85 

COUNTRY 

BRAZIL 
MEneO 

IDLlVIA 
COLOMBIA 
CUBA 
DOHINICMI RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

ANNUAL SRONTH 
RATE 

1969/85 
X 

5.47ul 
3.02ul 

1.77ul 
2.62uo 
1.20 
5.590" 

-S,05"" 
·0.06 
3. 33.ft 
2.44ul 

AVERAGE AVERAGE 
1969176 1977184 1985 

--------------------KG/HEAO-------·-----····-·---
1.8 3.1 3.4 
1.9 2.5 2 .• 

1.9 2.9 3.2 

1.0 1.1 l. , 
2.a 3.6 3.~ 
3.0 3.1 ~.I 
4.4 7.3 B.6 
1.2 0.1 0.7 
1.2 1.1 ¡ .1 
3.4 4.2 4.9 
5.5 6.4 7.2 ______________ ~ __ ~ __ • __ • _____ w __ ~ __ ~ _____ •• _~_. _______ _____ • __ • __ • ______ • _____________________ • ___ 

TROPICAL SOUTH AMERICA 1.621" 3.3 3.6 4.0 
---------------~--------.. --------.-~-----_ .. -._---------------~-----------~----------------------COSTA RICA 1.91" 0.7 0.9 1.0 

SALVADOR 5.91ut 2.0 3.3 4.8 
GUATEMlA 11.07ttt 1.1 3.1 3.b 
HONDURAS 3.14'" !. ¡, 2. t 2.6 
N1CARASUA o.2S 2.1 1.9 1.9 
PANA"A 1.0H 2,3 2.6 2.3 

CEHTRAL AHERICA PANAHA 5.87m 1.5 2.5 2.8 ______ •• __ M __ ~ __ • __ ~. _______________ •• _______ .~_ •• ______________ • _______________ • ___ *_.~ _________ _ 
BARBADOS 7.51m 4.3 b.8 6.3 
SUYAMA MOt 1.0 1.0 1.0 
HAITl 1.51m 1.0 1.2 1.2 
JAHA1CA 1.74"'" 5.7 6.2 6.6 
TRI~IDAD ETC -0.24 2.8 M 2.7 

CARISSEAN 

TROPICAL LATIH AHERICA 

ARGENTINA 
CHILE 
URUGUAY 

TE~PERATE SOUTH A"ERlCA 
LATlN AIlERICA 

O.7lU 

3.95'" 

5.27"1 
1.9S1 
1.51n 

4.51tH 

3.13Ht 

2.3 

2.1 

6.7 
3,3 
U 

5.4 

2.4 

10.5 
4.1 
3.2 

7.9 

3,3 

2.4 

3.3 

11.5 
3.9 
3.4 

8.6 

S.I 
-~-_._------------~-----------------_.------------------------------------~---.---------~-----~-~~ LEVEL OF SIGNIFICANCE 15 REPRESENTED AS FOLlONS 
tf' P(O.OOS 11 P(O.OI fP(0,05 



.¡ 
PDULTRY KEAT ANNUAL SRONTH RATES OF PRODUCTIOH,STOCK5 ANO PRODUCTIONIHEAD iN STOCK. 1970/85 

-------------~_.~-----~--_.----~-----------------._-------_.~----------~------_.~_._----_._~------_._--------~--
PRO»UCTIOH STOCK PRODUCTION/HEAD IN STOCK 

[OUNTRY 1910177 1978/85 1970111 1978/95 1970177 197B/B5 

BRAlil 
"meo 

SOUVIA 
COLO"BIA 
CUBA 
DDlIINICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH AHERICA 

COSTA RICA 
SAlYADOR 
GUATEMALA 
HONDURAS 
NICARAGUA 
PANAMA 

CENTRAL AMERICA PANAHA 

BARBADOS 
SUYANA 
HAITI 
JAMAICA 
TRINIDAD ETC 

CARl9BEAN 

TROPICAL LATIN AMERICA 

ARGENTINA 
CHILE 
URUGUAY 
TEKPERATE SOUTH AHERICA 

LATlN AMERICA 

9.21u 
7.0'" 

8.41" 

12.3." 
B.7lft 
3.2" 
4.S." 
S.6tft 
7.1uf 

14.4"f 
IO.6m 

9.70u 

9.9ftl 
14.01+ 
II.Hu 
5.01+t 

12.5'" 4.e"l 
9.7." 

26.7uI 
B.6u. 
4.S'" 
9.3'" 
b.Stn 

S.4tH 

8.9lfl 

6.5uI 
-4.0 
2.3 

4.6fH 

8.0Ht 

LEVEL DF SIGNIFICANCE 19 REPRESENTE& AS FOLLOWS 
Uf P<O.OOS u P<O.OI 1 P<O.05 

7.2" 7.8HI 
4.lnl 1.8n 

4.9". 9.7". 
5.3ut 8.2". 
8.3*** 6. 6ft. 
5.9"1 1.5uI 
7.0u. 14.9tu 
3.6u. 7.7u. 
8.4'" 10.2·" 
1.5'ft B.9fH 

1.2uf B. SI" 

-0.9 4.1". 
4.91 9.4"1 
5.51 1.9 
e.s'" 4.7"· 
5.3** 5.3ut 
1.6 4.2u 

4.1fU 4.liff 

5. 21ft 7.8n. 
4.4'" 7.0'" 
7.71u 3.2'" 
1.6 3.6 

-0.2 4.4'" 

2.3"f 5.lnl 

6.4'" 6.3111 

5.9n 0.0 
2.4 1.9fH 
3. 3ft. 0.9ftf 

5.2H 0.7 

6.2*** S. BHt 

3.2u 1.4 
3.7fU 5.2*" 

3.4.. 2.7n. 

3.2"1 2.61 
5.2411 M 
2.0n -3. '1 
1.2fu 3.0"1 
s.s ... -6.3" 
2.9'" -0.0 
1.9." 4.2.n 
3.3** 1.7 

4.0"1 0.9 

0.2 S.a. 
-4.0u, 4.6' 
1.41" 9.2m 
2.S." 0.2 
4.3.u 7.2m 
3.4" 0.6 

1.4." 5.6'" 

6.0'" 18.9'" 
3.5**1: 1.6ft. 
B.2'" 1.3'H 

-0.8 t·.iH 
I.ó·" 2.4 

3.4+1' 2.6uI 

3.711+ 6.S.n 
l.B -5.911 
J.5'" 1.4 

2.9" 3.9 ... 

3.41" 2.3." 

4.0" 
0.4 

3.0n 

1.6u 
0.1 
6.3'" 
4.7nl 

-1.7 
0.7'" 
6.4n 
4.21* 

-1.1 
8. S ... 
4.1 
5. 61ft 
1.0 -1.a 
3.31" 

-(1.9 
0.\ 

-0.4 
'::'.~¡H 

~1.9 

-1.0 

2.11 
O.Ó I.an. 
2.3 

2.8'" 



___________ ~~~!_E~~~!~~_! ______ ~~~~~~!_~E_~~!!~_~~~!~~_!~~~€!!~~~~~º_!º~§_~ ____________________________________________________ _ 
REBION EIPORT I"POR! +IKPUR1-EIPORl 

1969176 1977/84 1985 1969176 1977/84 lmí~4 1985 ~M~ ______ ~ __ ~ ______ .~w ___ ~. _________ ._~~ ______ " _______ • __________ ~_. ______ ~ __ •• _____ ~ _________ ~ ___ ~ _____ ~fl~~ ____ ~~._~ __________ ~ __ < 

BRAZIl 
MElIeO 

3 
1 

4 

lBS 279 
1 O 

IB9 m 2 

b 
7 

7 

o 
19 

19 

-2 
O 

-2 -182 

-2)9 
19 

-260 ______ .~ ______ AM~ ____ ~M ______ M ________ ~_~~ ____ ft ____ • ____ ft _____________________________________________ ~_~ _____ ~_. _______ ~ _________ 

SOLlYIA o o o o 1 o o I o 
COlO"BlA 1 1 o 1 1 1 o o 1 
CU8~ O o o 5 17 25 5 17 25 
DO"INICAN REP o o o I 2 1 I 2 1 
PERU o I 11 o I o o o -11 
VENEZUElA 1 1 3 1 16 1 o 15 -2 

---------------------~--_._--------_._-----_.-------_.------ ,---------------------_._-------------~-----------------_.~-.~----~---TROPICAL SDUTH AMERICA 2 3 14 8 38 2B 6 35 14 

COSTA RIC~ I o 1 1 o o o o 
SALVADOR 1 1 1 1 o o o -1 
BUATE"ALA 1 1 1 1 1 o o o 
HONDURAS I 1 1 1 1 o o o 
NICARAGUA o o I 2 o o 2 o 
PAHMA I o 1 I 1 o o 1 ______ ~ _______ ~_. _____ M __ •• ______ ._~ ______ ~ ________ ~ ________ ~._. _________ ••• ______ •• ________________ ~_. ____ ~p ________ ~~ __ • _____ ._. 

CEMTRAl AKERICA PANAKA 

B~RBADDS 
BUYANA 
HAlTI 
JAMAICA 
TRINIDAD 

CARIBBEAN 

TROPICAL LATIH AMERICA 

6 

I 
1 
o 
1 
I 

4 

16 

5 

I 
o 
o 
o 
I 

2 

m 

3 

o 
o 
o 
o 
I 

297 

6 

3 
1 
I 

10 
1 

16 

32 

1 

3 
1 
1 

22 
3 

30 

a2 

3 

3 
o 
1 

21 
2 

21 

71 

o 
2 
o 
1 
9 
o 

12 

lb 

2 

2 
1 
1 

22 
2 

29 

-117 

o 
3 
o 
1 

21 
1 

26 

-220 ___ ~~ __________ ~ ______ ~ __ ~ ______ ~~ ______ ~ _______ • _______ • ____ ~ __ w ___ • _____ ~_~ __ ~~. ___ ._~.~~ __ ~ _____ ~ ___ M_~.~_~ ________ w_~_~_._~ .. ~ 
ARSENTINA 2 o 1 6 (1 Q 4 o 
CHILE o o l 2 1 i ~ ¡ 
URUGUAY 4 2 o 1 o -1 -, -2 

LATl N AHERI CA 19 205 299 36 91 78 11 -114 -221 

IFRESH,CHIllED OR FRDlEl 



PRo~ueTION.TRADE AND APPARENT eDNSU~TION 

1910177 197BIB5 

APPARENT SEU APPARENT SElf 
+!"PORT APPARENT PER CAPITA SUfflCIENCY +I"PORT APPARENT PER CAPITA SUFFICIEHCY 

COUNlRY PRODUCTION -EXPORT CONSUHPTION CONSU"PTION IMOEI PRODUCTIOH -[IPORl CONSUH?TION CONSUHPTIDN INDEl 

------------1000 "T----------- -----KG---- ----------·-1000 "T----------- -----KG----
BRAlIl 514.8 -6.6 509.2 4.9 101.3 1396. S -218.1 1178.7 9.4 11S.5 
"Elleo 271.5 0.5 218.0 4.B 99.B 457.5 B.4 465.9 •• 4 98.2 ______ ~_~ ______________________________ ~ __________________ M __ ~ ________ ~ _____ ~ ______________________ ~~ _______ .6 ___ • ______ • ________ _ 

792.3 -6.1 7B6.2 4.9 100.8 lB54.3 -209./ lb44.b 8.3 m.s 
BOLIVIA 5.5 0.0 5.5 1.2 100.0 10.1 0.0 lV.1 l.f lOú.O 
COLOMBIA 51.4 -0.0 57.4 2.6 100.0 1l5.4 0.4 !l5.1 4.' 99.7 
CUBA 47.5 5.7 53.2 5.9 8904 82.3 1~.3 101.6 10.3 aLO 
DOIIINICAN RP 32.9 0.1 33.0 7.0 99.6 bU 1.5 65.5 11.4 97.7 
ECUADOR 12.B 0.0 12.8 1.9 100.0 25.4 0.0 25.4 3.0 100.0 
PARAGUAY 9.4 0.0 9.4 3.1 100.0 15.0 0.0 15.0 4.5 100.0 
PERU 100.2 -0.0 100.1 b.9 100.0 lbU -1.4 168.2 9.3 100.8 
VENEZUELA 140.0 1.4 141.4 11.1 '19.0 272.b 13.8 286.3 lS.3 95.2 ___________ ._. ____ • __________________ ~. ______ ~ ___________________ • _____ M __ • _______ ~ _____________________ ~~. _ __________ • __________ 

TROPICAL SOUTH AKERICA 405.7 7.2 412.9 5.4 98.3 754.3 33.6 787.9 8.4 95.7 __ ~ _________________ • ____ ~ _________________ ww ______________ ~~~*w __________________ • ___________ ~ __________ .~ _____________________ ._ 

COSTA RICA 3.6 0.0 
EL SALYADDR 6.1 -0.0 
GUATEMALA 12.7 -0.2 
HONDURAS 5.6 -0.0 
NICARAGUA B.O 0.3 
PANAIIA 8.7 0.1 

CENTRAL AMERICA PANAHA 44.6 0.1 

BARBASOS 
GUYANA 
HAITI 
JAMAICA 
TRINIDAD TOB 

CARIBDEAN 

2.2 2.7 
8.1 0.0 
4.4 0.0 

21.9 11.5 
17.S 0.2 

54.7 14.4 

TROPICAL lATIN ~tRICAI297.3 15.6 

3.6 
6.1 

12.4 
5.6 
8.2 
8.a 

44.8 

4.9 
B.7 
4.4 

33.4 
17.6 

69.1 

1312.9 

U 
1.5 
2.1 
1.9 
3.6 
5.2 

2.7 

20.1 
11.5 
0.9 

16.a 
17.7 

5.0 

99.9 
100.3 
101.7 
100.0 
96.B 
99.0 

99.7 

44.4 
100.0 
99.4 
65.6 
99.0 

79.1 

98.8 

4.9 0.0 
16.2 -0.0 
47.7 -0.1 
10.8 0.1 
9.1 1.1 

13.5 0.3 

102.3 1.3 

5.8 2.8 
13.2 0.0 
7.2 0.2 

31.2 21.9 
20.9 2.2 

78.3 27.2 

2789.2 -147.6 

4.9 
16.2 
47.6 
10.9 
10.2 
13.8 

103.6 

9.6 
13.2 
7.5 

53.2 
23.1 

105.5 

2641.6 

2.1 
3.2 
6.6 
7.a 
3.5 
b.a 

34.3 
14.8 
1.2 

23.9 
20 •• 

10.0 

8.2 

99.8 
100.1 
100.2 
99.5 
89.2 
98.1 

98.1 

67.6 
99.9 
96.7 
58.8 
90.5 

74.2 

10j •• ____ ~ ___ ~w ____________ • ___ • ________ .w __ .A_M~ ______ A ________ • _____________ • __ • ________ ._~ _______ • __ • _______ •• _____ ._~ ______________ 

ARSENTllM 24M -1.9 239.0 9.4 100.8 425.4 4.9 430.3 14.9 98.9 
CHILE 49.3 2.7 52.0 5.2 94.8 BO.7 1.6 82.2 1.2 98.1 
URUGUAY 16.7 -0.3 16.5 5.9 101.7 19.1 -3.1 Ib.b 5.6 118.9 

0.5 307.5 8.0 99.8 525. ) 3.4 12.2 

lATIN A"ERltA 1604.2 16.1 1620.3 5.3 99.0 3314.9 -144.3 mo./ l04.b 



International Poultry Prices 
1917/86 
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At farm, broilers liveweight 

SDURCE. FAO, Boletín ~ual de Estadlsticas (several issúes) 
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RICE, PADDY 

CDUNTRY 

BRAZIL 
MEmo 

PRODUCTION\RELATIVE IMPORTANtE IN THE RESION 
AND PER CRPITA PRonueTION lEVElS 

PRO n U C T ION PERCENTAGE PER CAPITA 
-----------1000 "T---------- OF TOTAL PRonueTION 
---------------------------- 1 KB 1?66/68 197617B 1983/85 1983/85 1983/85 

6415 8682 8596 53.755 65 
379 478 638 3.991 8 

---------~-------------------~~-._--~.~-.------------------~---~-------------------
6795 9160 9234 57.746 44 _.~M.~ ___ ~ ____ . ______________________________ • ________ . __ . ______ . ________________ ~_ 

BOLIVIA 61 108 147 0.917 24 
COLOMBIA 707 1521 1716 10.733 61 
CU8A 98 455 532 3.328 53 
DOMINICAN RP m 324 482 3.014 79 
ECUADOR 222 303 m 2.051 36 
PARAGUAY 16 61 70 0.438 20 
PERU m 544 m 6.100 51 
VENEZUELA 221 401 443 2.771 26 • _____ ~ ______________ • __ • ___ ~ ___ ~w~~_ •• ~. ___________ ._~ __ ~~~_~_. ___ ••• _________ 4_~_ 

TRDPICAL SOUIH AMERItA 1874 3123 4h94 29.351 47 
-----~------_._-------------~-----------~-~--------------~~-~-----~_._._-----------

COSTA RICA 97 172 241 1.507 95 
EL SALVADOR 69 40 SS 0.366 11 
SUATE~ALA 20 25 51 0.318 7 
HONDURAS 12 2B 52 0.324 12 
NICARAGUA n 73 163 1.017 51 
PANAMA 151 164 191 10m 89 

CENTRAL AftER!CA,PANAHA m 502 156 4.727 30 • __ • ___ • ____ • ______________ ~ ____ ~ __ ~ __ ~~~ __ p ________ ~_~~~_. ________ .A __ •• _________ _ 

GUYANA 226 278 2BI> 1.78e 306 
HAlT! 71 112 121 O.7S5 19 
mAICA 1 2 S 0.029 2 
TRINIDAD TDB 10 19 4 0.023 3 

CARIBBEAN 314 410 415 2.596 37 

TROPICAL LATIN AHERICA 940h 13795 15099 94.421 44 ________ ~. _____ "_._~~ ___________________ * _____ • ._ ______________________ w __ ~ _______ _ 

ARllENTINA 222 m 384 2.404 13 
CHILE 85 101 146 o.9!l 12 
URUGUAY 101 223 362 2.264 121 

--------------------------------------------------_.-----------------------~-----.-
TEMPERATE SDUTH AHERICA 408 644 892 5.579 20 
--~. __ ._~ .. _-------------------_._._ .. ~.~_._---------------------------------------
LATlN AKERICA 9BI3 14439 15991 100.QOO 41 

COLUMNS HAV "01 AOD EXACTLY DUE TO ROUNDIN6 



CDUNTRV 

BRASIL 
MEmo 

BOLIVIA 
COLOMBIA 
CUBA 
DOMINICAN RP 
ECUADOR 
PARAGUAV 
PERU 
YENEZUELA 

RICE, PADDV 

TROPICAL SOUTH AHERICA 

COSTA RICA 
SALVADOR 
GUATEMALA 
HONDURAS 
NICARAGUA 
PANAMA 

CENTRAL A~ERrCA,PANAHA 

ANNUAL BRONT" RATES 
PRODUCTlON 

1966115 1915/85 

1.8U 
5.0n 

2.0ff 

6.9nl 
10.2lfl 
20.21ft 
3.af" 
2.6 

Ib.S"· 
4.0* 
4.3 

7.8ut 

5.4" 
-4.9 
4.9 

10.3lfl 
2.4ff 
1.7 

2.ó 

0.6 
1.6 

o.m 
2.0 
1.6 
2.10" 
ó.7Uf 
o.~ 
1.1 
1.3Ut 
3.9 

3.21u 

2.a 
2.6 
S.6IH 
•• bul 

10,2"1 
1.5 

4.4 

AREA 
1966115 1975185 

2.lflt 

7.lfU 
1.3 

lB. OUt 
-1.3 
-LO 
17.9t .. 
3.1 

-0.9 

3.0u. 

3.0 
-7.81 
5.7 .. 
1,lfU 
0.6 

-2,2 

-0,1 

-1.5 
0.1 

-1.4 

2.7 
-o .• 
-I.lf 
1.1 
1!.6 
1.3 
6.91ft 
4.9 

1.6tH 

-0.8 
0.0 
LB 
4.U 
6 •• 4f. 

-1.3' 

0.5 

YIELD 
1961>115 1915/95 

-0.2 
LB .. 

-0.1 

-0.2 
. a.9'H 

2.2 
5.tu 
3.6 

-1.4 
MI 
S.2ft 

4.Bnt 

2.4 
2.81 

-0.8 
3.21f· 
LB· 
4.0HI 

2.6n 

2.lu 
1.614 

2.lu 

-0.6 
2.2uf 
3.2lU 
5.6.u 

-0.2 
0.5 
0.4 

- 1.1 

1.6'** 

3.6' 
2.6' 
6.an 
2.S 
3.BIH 
2.6n 

3.9fU 
---_._--_.~~--*~~-.~~.-----~--------------_._----_.--~*----~------------~----~------------------------------

GUVANA 0,7 1.4 -1.5 -3,8n 2.2 S.Uu 
HAlTI 5.3BI 1.1 1. 8tH 3.2u. 3.~ .. t -2.o, 
JAKAICA -6.0 B.7f -8.~ 4.6 2.6ftt 4.2tll 
TRINIDAD m 7.ltn -22.5f" 5.4tt -25.3lft 1.7" 2.9.ft 

CARIBBEAN 2.2 0.6 -0,4 -2.01 2.m 2.6m 
-.-----~_.---~.~--.-------~--.--~----.--------------.-~ ___ •• w __ .~_~_v ___ ~ ___ ~ ____ ._~ _________ * __ M _______ ~ __ _ 

TROPICAL LATlN AMERItA 3.S'" 1.5,n 2.1." -0.9 !.4m 2.4'" 

ARSENTlNA 4.91 2.3 4,9" 2.3 0.0 O. o 
CHILE -4.0 4.9" -7.ltI 3.0 3.2' 1.9 
URUSUAY 6.4'" 7.6ut 3.4n 5,luf 3.0H 2. S .. ____________ ~ _______ w~ ______ ~ ________ w~ ___ ~_~ ___ p _____ w ____ p _________________ • ___________ • __________________ 

TEMPERATE SOU1H AMERItA 3.9" 4.7 .. 2.!f 3.3fU 1.9u 1.41 

LATlN AMERICA 3.5'" 1.7fU 2,llu -0.9 1.4 .. 1 2.5'" 

LEVEl OF SIGNIFICANtE 19 REPRESENTED AS fDllOWS 
Itl P<O.OOS .f P(O.OI f P<0.05 
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RICE, PAODY TRENDS IN YIELO lEVEl BY CDUNTRY 1~66/e5 

CDUNTRY 

BRASIL 
"meo 

BOLIYIA 
COLOHBIA 
CUBA 
DOHINICAH RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SDUTH AMERICA 

COSTA RICA 
S~LVADOR 
SUATEMLA 
HONDURAS 
NICARIIBUA 
PANAHA 

CENTRAL AMERICA,PANAHA 

ANHUAl BRDWTH 
RATE IN rIELo 

1966/85 
x 

0.542! 
2.052uI 

'0.416 
4.l70Uf 
4.328fH 
3.52buf 
1.60141 

-0.468 
O.b46fU 
2.938'" 

2.861'" 

3.36711+ 
1.264" 
2.474" 
2.515ftl 
2.30Bnl 
2.662ftl 

2. 914f** 

AVERASE YIElO AVERAgE YIElO AVERA6E YIElD 
1966168 1976/78 19B31B5 

········_········_·--~B/HA····_·_------·· __ ···_--

1507.8 
2474.7 

1541. 4 

1157.1 
23B3.4 
1947.0 
2159.3 
1990.4 
2306.7 
3991.7 
1948.9 

2354.1 

1669.8 
2751. o 
2004.2 
1231. 4 
2602.b 
1166.2 

1615.2 

1421.4 
3120.9 

1462.8 

1579.9 
4172.8 
2921.7 
2964.9 
2823.0 
1964.9 
4266.0 
3031.1 

3390.6 

2284. 3 
2958.8 
IB79.6 
1489.8 
2943. B 
1504.0 

1962.6 

1700.2 
3322.5 

1759.5 

1520.6 
5051.3 
3499.b 
4154.1 
2813.7 
2141.5 
4397.5 
2874.3 

3B15.6 

3145.8 
3851.8 
3096.5 
1993.2 
3880.4 
laSL 3 

2707.2 

SUYANA 3.894m 1825.4 2348.1 3256. B 
HAlTI M30 2035.6 2518.3 2202.0 
JAHAICA 3.Bnm 1512.S 2058.8 2179.4 
TRINIDIIll ETC 1.896m 2394.1 2804.3 3349.8 ____________ ~.~_.H __ A __ ~ ___________ ~_.~.ww __ . ________ ~~ __________________ . ___ ~~*~~ _______________ _ 

CARI9BEAH 2.74!m 1889.3 2435.3 2852.6 

TROPICAL LATIN AMERICA 

ARSENTlNA 
CHILE 
URUGUAY 

TE"PERATE SaUTH AMERICA 

LATlH A.IlERICA 

1. 413nt 

-0.5074 
2.508n+ 
2. 255uI 

1. 065u4 

1.49204 

lEVEL UF SIGNIFICANCE IS REPRESENTED AS FOllOWS 
fU P(O.005 .. P(O.OI fP<O.05 

1670.6 

mu 
2501.1 
3182.0 

3225. o 
1704.7 

1775.5 

3445.3 
3336.7 
4006.4 

. 3600.6 

lB16.7 

2185.4 

3506.5 
4000.6 
4bl4.2 

3990.5 

2241. 5 



WHlTE RICE SU~MAR¡ DF LAT1N AMERICA TRADEITHOUSAND TONS) 

RES ION EXPDRT IMPORT +JMPORT-EIPORT 

1966/68 1976/78 1983/85 1966/68 1916/78 1983/85 1966/68 1976/78 1983/85 __ ffl ______ • ___ • _______________________ • __________ • ________________ ~~ _____ ~_~ ___ .~ _____ ~ ______________ * ____________________________ _ 

BRAZIL 
MEmo 

160 
16 

222 
22 

4 
o 

1 
5 

16 
1 

m 
ll2 

-159 
-Il 

-206 
-21 

2!5 
112 ________________ • _____________________ ~ _______________ ~ __________________ • ___________ ."_~ ____________ M ____________ • ______________ _ 

176 244 4 6 17 331 -170 -22] 327 ~ ____ • __ • _____ • __ w~ ___________ ~ _____ ~~ ______ • ______________ ~ __________________________________________ ~ _______ ~ ____________ • ______ , 

BOLIVIA o 5 o 1 ! 21 1 -4 21 
COLOr,SIA 1 53 21 ! 13 1 o -40 -26. 
CUBA o o o 161 16~ 212 161 165 212 
DOr.lNICAN RP o 2 o 5 4S 17 5 43 17 
ECUADOR a 9 o 2 1 lB -6 -8 18 
PARASUAY 1 1 o o 1 o -! o o 
PERU o o o 40 37 56 40 37 56 
VENEZUELA 49 1 4 3 1 1 -46 o -3 _______ ~ ____________________________________________________ w ______ .~ _______________________________________________ ~ _____ ~ ______ _ 

TROPICAL SOUTH AHERICA 71 31 213 264 326 154 

COSTA RICA 1 24 39 7 I 14 6 -23 -25 
El SALVADOR 15 1 1 4 1 13 -11 o 12 
SUATEHALA 2 1 I 3 4 2 1 3 1 
HONDURAS 1 o o B 6 3 7 6 3 
NICARASUA 2 2 1 14 1 19 12 -1 lB 
PANAHA 1 5 3 I 1 1 o -4 -2 

----------~--------------------~---_ ... _---_."----_._---------------------------._-----------------~-----.~-----*------_.---------
CENTRAL AHERICA,PANAMA 22 33 45 37 14 52 15 -19 7 
-----~----------------------~----~~---_.----_._.-----------_._---------------.-------------------------------------~-----~--------

BARBADOS 1 o o B 7 5 7 7 5 
6UYANA 106 90 42 1 o o -105 -90 -42 
HAlTI o o o 1 26 9 1 26 9' 
JAKAlCA I 1 o 29 40 53 28 39 53 
TRINIDAD TOB 1 1 1 30 33 45 29 32 H _________________ ~. __ ~ •• w __________ •• __________ ••• _.--~. ____ ._. ____ ~._. _________ • ______ ~_~ ______ ~ ___ • _______ ~ ______ • _____________ _ 

CARIBBEAN 109 92 43 69 106 112 -40 14 69 ~ ______________ • ______ • ___________ ~ ______ ~~ ___ M _____ MMW._ ••• _~ ___ ~_. ____ .~ __ ._~ ______ ~~~ ____ M ______ • ___________ • _____ ~ ___________ _ 

TROPICAL LmN AMERICA 366 440 123 325 40! a21 -41 -39 é9¡¡ 

ARGENTINA 
CHILE 
URUSUAY 

54 
o 

35 

m 
7 

lU 

88 
o 

190 

1 
22 
1 

3 
lB 
3 

1 
15 
o 

-53 
22 

-34 

-l36 
11 

-108 

-87 
!~ 

-19(> 

TEMPERATE SOUTH AMERItA B9 257 278 24 24 16 -65 -233 -262 ~ _____ ~ _______________ . _________ ._* __ ~ __ ~ ___ w _____ •• _. __ ~w~_~ ____ ~ __________ ~ ______________ ~. ___ ~~ __ ~ ____ • _________ ._ •• __ ._~~ ____ _ 

LATlN AMERItA 455 697 401 349 425 837 -106 -272 43b 



NHlTE RICE 

COUNTRY 

BRAlIL 
MElICO 

PRODUCTIOH,TRADE AND APPARENT CONSUMPTION 

1916178 1983/85 

APPARENT SElF APPARENT SELF 
+IMPORT APPARENT PER CAPITA 5UFFICIENCY +1~ORT APPARENT PER CAPITA SUfFICIENCY 

PROOUCTION -EItORT CONSUMPTION CONSU"PTION IMDEI PRODUCTIDN -EIPORl CONSUMPTION COHSUMPTION INOEX 

------------1000 "1----------- -----K5---- ------------1000 "1----------- -----KB----
5643 -207 5431 4B 103.80 55B7 215 5802 44 96.30 
310 -21 2B9 5 107.25 415 112 527 7 7a.76 

5954 -228 5726 32 103.97 6002 327 6329 30 94.84 _________________________ .+_.~ _______ ~_. ___ ~ _________ ~_~_M ___ ~ _________ ~~~w_. __________ ... _._~ ___ ~ ___________ M~_~~_~M _____________ 
aOLlVIA 70 -4 6. 13 106.24 95 21 116 19 82.19 
tOLOMsrA m -39 953 39 104.14 1116 -26 1090 39 102,39 
CUBA m 165 460 48 64.22 m 211 557 56 62.11 
DOMINICAN RP 210 43 253 49 S3.02 m 16 330 54 95.02 
EtUADOR 197 -9 ¡sa 25 104.52 2!3 18 m 25 92.34 
PARAGUAV 40 -1 39 14 101.29 45 o 45 13 100,00 
PERU 354 36 390 24 90.74 634 56 690 36 91.94 
VENEZUELA 261 -1 260 19 100.25 2BS -3 285 17 101.12 .. __ . ______ . ________________________________ ._~_.~ _____________ . __ ~~.*~~. __ . _________ ~ ___ ~"MM ___________________ .~ _____ • __________ 

TROPICAL SOUTH AMER1CA 2420 191 2611 31 92.70 3051 292 3m 34 91.26 
-----~-----------*---~~---~-~~~--~-----------------------------------------~---------~-~------~._~--------------------------------

COSTA RICA 112 -24 SS 42 126.66 157 -26 131 52 IlM8 
EL SALVADOR 26 o 26 6 99.65 38 13 51 9 75,20 
BUATEHALA 16 3 20 3 82.80 33 1 34 4 97.B4 
HONDURAS 19 5 24 7 76.95 34 2 36 B 94.22 
NICARAGUA 47 -2 46 lB 103.70 106 18 124 39 85.14 
PANAHA 101 -5 102 56 104.47 124 -2 122 57 101. 64 _8~ ____ ~ ____ ~ _________ ~ ____________________ M ________ M.M ____________ ._~_. _____________ ~ ___ ww ______ • __ ~ __________ M _______ ~~ ••• ______ 

CENTRAL AMERICA,PAHAMA m -21 305 17 106.83 m 6 498 22 99.75 
-~-----------~-------~---~--------------~---~------------------------------------------*---------------------- ------------------~ 

BARBADOS o 7 7 27 0.00 o 5 5 19 0.00 
GUYANA 180 -89 91 112 197.79 186 -41 144 154 12s.bS 
HAlTI 73 26 98 lB 73.71 79 9 88 14 89.12 
JAKAICA 1 40 41 20 3.00 3 52 55 24 5.47 
TRINIDAD TOS 12 33 45 43 27.34 2 44 46 40 5.24 

CARmEAN 267 16 2B3 29 94.34 270 68 338 31 79.78 _______________ w ______________ ~ _________ ~ ___ ~ __ • ______________________ ~_* _______________________ ~ _____________________ ~ __________ _ 

TROPICAL LATlN AHERICA 8967 -42 8925 31 100.47 9814 693 lQ50B 31 93.40 _______________ • ___ M_" •• __________________ ~ ___ ~ _______ ~ ________ ~_. _________________ w _______________________ • _______________ ~_.~ ___ 

AR6ENTINA 203 -137 67 2 30;.10 250 -87 162 5 !53.Bb 
CHILE 70 11 81 B 8 •• 39 95 14 109 9 87,05 
URUGUAY 145 -107 38 13 383.99 235 -189 46 15 510.77 

TEMPERATE SOUTH AMERIC 419 -233 186 5 225.53 590 -263 7 182.77 

LATlN AMERItA 9385 -275 9111 27 103.02 10825 29 



RICE, PADDY TRENDS IN AREA LEVEL BY COUNTRY 1966/B5 

COUNTRY 

BRASIL 
HEUCO 

BOLIVIA 
COLOMBIA 
CUBA 
DO"INICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENE1UELA 

ANNUAL GRQNTH 
RATE IN AREA 

1966/85 
X 

1.5211U 
0.627 

!. S051H 

4.1!9tft 
2.012m 
3.994H 
2.621'*1 
1.487f 
7.9h4tff 
3. 694m 
3. 490lH 

AVERAGE AREA AVERAGE AREA AVERAGE AREA 
1966168 197617S 1983/85 

-------------------1000 HA-----------------------

4251.6 
153.2 

4404.9 

34.4 
302.3 
53.1 
81.6 

112.0 
7.1 

92.8 
113.2 

6090.7 
153.7 

6244.4 

68.1 
365.4 
155.6 
109.8 
107.7 
31.2 

127.3 
132.9 

5070.5 
188.5 

5259.1 

94.7 
342.1 
152.1 
115.9 
116.4 
32.7 

220.1 
154.5 

-----_._----~--~-~~._--~----_.~~----_ .. _--~---~-_._._--_._--------------------~~~----._~----------
TROPICAL SOUTH AHERICA 2. 787fH 796.5 1097.9 1229.1 

~----~------~~-----------------------~~-----------.-----~~~-----~~-~~----------------------~-----~ 
COSTA RICA 
EL SALVADOR 
5Umr,AlA 
HONDURAS 
NICARAGUA 
PAHAIiA 

CENTRAL AMERICA,PANAMA 

6UYANA 
HAlTl 
JAMAlCA 
TRINIDAD ETC 

2.754tH 
-l.m 
2.984'" 
S.965Ht 
2.824u. 

-1.05IH' 

1.024u 

-1.5710 
2. 3591u 
7. 456n 

-7.814ft' 

58.2 
25.0 
10.5 
9.7 

27.9 
129.9 

2b1.1 

123.0 
37.7 
0.6 
4.3 

75.6 
13.4 
14.1 
19.3 
24.6 

110.5 

257.5 

l1!.O 
43,9 
0.9 
6.7 

76.6 
15.1 
lb.9 
27.6 
41. 9 

101. 5 

2]9.5 

87.7 
55.0 
1.7 
1.I 

CARIBBEAH -0.438 165.6 167.6 145.5 
-~----~.--------------~----~-----------~--_._------~-----_._~----------------------------~~------

TROPICAL LATIN AMERICA 1.64lm 5628.1 7767.3 6913.7 

ARGENTINA 
tHILE 
URUGUAY 

LATlN AMERItA 

2.128'" 
2. 253f 
5. 748n. 

3.402*,1 

1. 68St .. 

LEVEL DF SIBNlFICAlJCE lB REPRESENTED AS FOLLOWS 
fU P<O.005 u P(O.OI • P<O.05 

59.8 
34.1 
31.1 

125.7 

5753.8 

91.0 
32.2 
55.8 

179.0 

1946.4 

109.1 
3b.3 
78.0 

223.4 

7137.1 
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CA5SAVA P~~~U~tft0~A~~l~TJ~nDo~~~~~A~~ÓEt~ THE REGION 
~ __ ~._.~. ________ ~ __ .pw~ ____ ~_~ __________ ~._ •• ~ ____ * __ • __ ~ ____ *_ •• ______ •• ~ _____ • __ 

PRODUCTION 
-----------1000 ~T----------

COUNTRY 19ób/6B 1976/7B 1983/85 
....... - .. _-- .. -_ .... _--... --_ .. _------- ----........ ---- .. _-- --------

BRAlIl 27061 25611 22129 
"EUeO O 58 43 

27061 2566B 2Zl72 

PERCENTA6E PER CAPITA 
OF TOTAL PRODUCTION 

X KG 
1983/35 19B3/85 

78.651 161 
0.153 1 

7B.804 106 ~ _______ w _____________ • _________ • ______ • _______ ~_ ... ______ ~ ______ ~_~ __________ ~ ___ ~~_ 

BOLIVIA 180 270 279 0.992 45 
COlOKBIA e59 1954 1653 5.674 59 
CUBA 207 276 300 1.066 30 
DOMINICAN RP 153 180 119 0.422 19 
ECUADOR 278 247 224 0.796 25 
PARAGUAY 1467 1710 2167 7.101 606 
PERU 464 409 351 I.m 18 
VENEZUELA 325 301 322 1.144 19 

TROPICAL SOUTH A~ERICA 3933 sm 5414 19.244 55 
--------.-~--------------------------------------------------------~---------------

COSTA RICA 11 14 20 0.070 8 
El SALVADOR 11 14 25 0.OB8 5 
SUATEKALA 6 a 9 0.033 1 
HONDURAS 27 a 7 o.m 2 
NICARAGUA 15 25 21 0.096 9 
PAHAMA 22 40 34 0.122 lb 

CENTRAL AIlERICA,PANAM 92 loa 122 0.433 5 
~---------~.-----~-------~._~----------------------~P.-_____________ .~ __ ~. ___ ~~* __ _ 

BARBADOS 1 1 ! 0.003 4 
GUYANA o O o 0.000 o 
HAITl 190 250 2.S 0.942 41 
JAHAICA 12 26 19 0.066 B 
TRINIDAD TOa 3 5 3 0.011 3 

------_._------~--~---------------------~.------_.---~--_.-.----~_.------_.~~------
CARIBBEAN 206 282 2B8 1. 023 2b 

TROPICAL lATIH A"ERICA 31292 31405 27996 99.504 SI 

ARGENTINA 191 140 0.496 5 

TEMPERATE SOUTH AHERICA 197 140 0.496 3 

LAnN AMERItA 31564 31602 28135 100.000 72 

COlUHNS HAY NOT AnD EXAtTlY DUE ro ROUNDIN6 



COUNTRV 

BRASIL 
MEmo 

BOLIVIA 
COLOnBIA 
CUBA 
DOMINICAH RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

CASSAVA ANNUAL 6RDWfH RAfES 

PRODUCTlON 
1966175 1975/S5 

-0.4 
5.8HI 

-0.4 

S.S'" 
12.al" 
1.9"1 
3.31n 
3.7. 

-LB 
-1.0 
-1.0 

-I.BHI 
-3,9 

-1.8 

0.1 
-1. b 
2.0n 

-6.4ff 
-3.2 
4.0u, 

-1.4 
0.5 

AREA 
19(,6175 1975/85 

Un 
b.3uf 

!.2U 

4.6'" 
B.3"f 
2.3ut 

14.7m 
5.0"· 

-Lb' 
-¡.2t1 
2.2 

-¡.lft 
-4.1 tf 

-!.ln 

4.1 
-3.0fff 
2.7+u 

-9. Off 
-3.3· 
4.2u. 

-o.s 
0.2 

YIELD 
19b6/75 1975/B5 

-1.5u 

1.2'u 
4.6lU 

-0.4 
-1I.4Hf 
-1.2 
-0.2 
0.2 

-3.1H 

-0.7 
0.2 

-0.7 

-4.0'" 
1.4 

-0.7'" 
2.6u 
0.2 

-0.2 
-0.7 
0.3 _" _______________ . _____ .. _____ ~~_~~_~ ____ . _______ M~_~_----.-------------.-----~.----.~~----~------.. --------

TROPICAL SOUTH AMERICA 3.9141 0.6·n 4.5fH -0.4 -0.6 LOH 
~----~----------~--------~--------------~~----------------------~--------------------~----------------------

COSTA RICA -0.6 S.b'u -4.2" 10. 6ft. 3.b·" -5. Off 
SALVADOR 5.5'" 7.0HI 0.4 3.IH 5.2" 3.9'" 
GUATEMALA 2,Bu. 2.6'" 3,6tu -1. O -0.8'" 3.ó." 
HONDURAS -U.O .. > -3.enl -3. \+u -25.7uf -7.6u 21.9'" 
NICARABUA 4.4'H I.Su, 4.9.H 1.9'" -0.5' -O. ¡ 
PANI\MA 8.5'" -2.0'" 10.3fH 0.9'" "'1.Bu -2.9'" 

CENTRAL AKERICA,PANAKA 2.2'" l,ó'" 2.3uf 0.9** -0.1 0.7 ______ •• _~ __ .~_~ ____ ~~~ __ M. _____ ~ _____ • _____________ *_.~ ____ M_W~~ ___ .~~ ___ ~.~~ ___________ • _____ ~_~. _____ • ___ 

BARBADOS 3,OUi 
HAlTl 2.SuI 
JAMAICA 4.9 
TRINIDAD ETC 4.¡'" 

CARIBBEAN 2.7'" 

TROPICAL lATIN AHERICA 0.3 

ARGENTINA -0.5 

TEMPERArE SOUTH AKERICA -0.5 

LATlN AIlERICA 0.3 

lEVEL OF SIBNIFICANCE 15 REPRESENTED AS FOlLDWS 
I.t P(O.005 ti P(O.OI • P(O.05 

0.7u. 4.1+" 
1.1U' O.9fH 

-2.6 5.2> 
-6.0". -0.2 

O.7uI 

-1.3 !.SfU 

-5.5IH -1.3 

-5,5 -1.3 

-1.3 LB'" 

1.4**1 -1.1** -O.7uI 
l.el" l.b"· -o.au 

-3.0> -0.3 0.4 
-6.0'" 4.3 ... -O.! 

1.6·" 1.7fU -0,9" 

-0,9" -¡.5u -0.4 

-2.Bu 0.7 -2.8' 

0.7 

-0.9" -1.5** -0.4 



CASSAYA TRENDS IN YIElD lEVEL BY COUNTRY 1966/85 

COUNTRY 

BRASIL 
HEXlCO 

AHNUAL GRONTH 
RATE IN YlELe 

1%6/85 
X 

-1. 4931H 
-1. 909ft 

-1.49lJH 

AVERAGE YIElD AVERAGE YlELD AVERAGE rIELe 
1966/68 197617B 1983/85 

---------------------KS/HA-----------------------
14241.3 11973.3 11596.5 

0.0 16309.8 17551.0 

14247.3 11980.6 Ilb04. 1 _______ ~~. ___________ .~_._~~~ __ . ___________ ~~_ .. _~e_~_~_*M ______________ ~ ____ ~ __________ ~ ________ 
BOLIVIA -0.974H 11999.7 13661.9 9898.3 
COLOHBIA 2.618nt 5878.6 8792.0 9084.0 
CUBA -0.175 7047.6 693406 6521.7 
DOH1NICAH RP -2.787H 11100.5 5009.2 6024.2 
ECUADOR -0.986H 10228.5 8253.0 9229.9 
PARAGUAY 0.184 14674.7 14950.2 14005.4 
PERU -O.741tu 11691.2 1131904 10761.2 
VENEZUELA -1.074H 9978.6 7319 •• 7990.0 ._.~~ __ M~ ___ ~~w _______ ~_wfi~M. ___ •• __ • _______________ ~ __ * ____ ~ _______________ • _____ ~ _______________ 

TROPICAL SOUTH AMERItA 0.597m 9721.9 9909.9 10355.1 
-~~-_._---------------------~--------.------~-~-----------------~~._~------------------~~------~--

COSTA RICA 
SALVADOR 
GUATEMALA 
HONDURAS 
NICARAGUA 
PANANA 

CENTRAL A~ERICA,PANAKA 

BARBADOS 
HAITI 
JAHAICA 
TRINIDAP ETC 

CARIBBEAN 

TROPICAL LATIN AMERICA 

ARGENTINA 

TEMPERATE SOUTH AMERICA 

LATlN AHERICA 

-0.129 
2.579tH 
L 1461u 
3.031 

-0.167IH 
-1.BoS"· 

-0.291 

-O. 952uI 
0.253 
0.5BOI 
2.165uf 

0.282 

-1.210m 

-1.B34Ut 

-1.B34fff 

-1.211UI 

LEVEL OF SIGNlflCANCE 15 REPRESENTED AS fOLLONS 
fU P(O.OOS H P(O.OI IP(O.05 

3811.5 
1950.5 
3017.5 
6399.4 
4142.3 

10002.9 

5650.4 

28666.7 
3800.0 
9952.4 
9967.2 

39B3.3 

13191.B 

11506.9 

1150b.9 

13115.2 

5953.9 
9929.9 
275c.6 
2799.0 
4057.9 
8742.2 

5354.9 

2mo.! 
4390.6 
9152.2 

12500.0 

4082. o 
11367.6 

9076.6 

11350.0 

4081.0 
13412.2 
3706.7 

17873.1 
4029.9 
7070.2 

5768.3 

24000.0 
4076.9 
mu 

12371.8 

4273.4 

11087.7 

e729.2 

8729.2 

11012.9 



CASSAVA TRENDS IN ARtA lEYEl BY COUNTRY 19.6/85 

COUNTRY 

BRASil 
KWCO 

ANNUAl GRONTH 
RATE IN AREA 

mua5 
X 

0.120 
O.I1S 

AVERAGE AREA AVERAGE AREA AVERAGE AREA 
19bólbB !91~178 1983/85 

-------------------1000 HA-----------------------

1897.5 
0.0 

2139.3 
3.5 

1914.2 
2.4 

0.125 1897.5 2142.B 1916.~ __ • _____ ~ ___ ~ _______ ~ ____________ ~ __________ • ___ ~ _______ w ________ +~ __ ~~ ________________________ ~ __ 

BOLIVIA 2.MBm 15.0 19.9 29.7 
CDLOKBIA 1.134 146.1 222. a IBI.9 
CUBA 2. mm 29.3 39.8 46. O 
DOMINICAN RP -0.2B9 13.9 36. o 19,8 
ECUADOR -2.0B241 27.1 29.3 24.4 
PARAGUAY 2.665"* 100.0 J14.3 m.3 
PERU -0.B36... 39.b 3b.1 32.7 
VENEZUELA 1.017.. 33.7 41.3 40.3 • __ ~~_~~ __ ._._~~ __ ~ ______________________ • ___ ~ •• __ ~ __ ~~. _______ ~ ____________ ~ ________ ~ ____ M __ • ___ _ 

TROPICAL SOUTH AMERICA ¡.293m 404.7 53U 523.1 

COSTA RICA 
EL SALVADOR 
GUATEMALA 
HDNllIJRAS 
HICARAGUA 
PAHA~A 

4.489111 
2.¡SSm 
¡.mm 

-12.554<" 
3.b32uf 
3.89!'" 

2.9 
1.3 
1.9 
4.2 
'S.7 
2.2 

2.4 
1.4 
2.e 
3.0 
6.1 
U 

4.S 
LB 
2.5 
0.4 
b.7 
U 

CENTRALAMERICA.PANAMA 1. 110m 16.3 20.2 21.1 __ ~ ___ .~. ___ ._. ____ • _______ ~ ___ • __________________________ M _______________ .~_~~ __ ~ _______________ _ 

BARBADOS 2.505'" 0.0 0.0 0.0 
HAITl ¡.115m 50.0 57.0 65.0 
JAKAICA 2.307n 1.4 2.9 2.0 
TRINIDAD ETC -2.mm 0.4 0.4 0.3 

CARlBBEAN 1. 7091H 51.8 60.3 

TROPICAL LATIN AMERICA 0.396* 2370.3 2528,1 

AR6fNTlNA -1.7BJ*H 23,6 21. b t6.Q 

TEI!!'ERATESOUTHAMERlCA -1.1B3m 23.6 21.6 Ib.O 
---~_._-*--~_ .. -.~--.----~-----------------------~-------------.---~---~--_.------------.--------
LATlN AMéRICA 0.378* 2393.9 2784.5 2544. 1 

LEVEl OF SIBNIFICANCE 15 REPRESENTED AS FOLlDWS 
fU P(O.005 H P<Q.Ol • P<O.05 



CASSAVA PRODUCTIONaRELATIVE IMPORTANCE IN THE RESION 
AND PER e PITA PRODUCTION LEVELS __________________ ~ __________________ • ______ • ______________ ~ ______ ~.~ __ w~ ______ ~ ___ 

PRODUCTION PERCENTA6E PER CAPITA 
-----------1000 MT---------- OF TOTAL PRDDumON 
-----~*~~_ .. _-~------------- I KS 

CDUNTRY 1966168 197617B 1983185 1983/85 1983185 ___________ ~ _____ ~ __________ • ____ A ___ 

.... - .......... -------- ---------- -- ... -------
BRUNEI 2 2 1 0.001 3 
BURMA 12 22 63 0.129 2 
CHINA 1535 2506 3939 8.023 4 
INDIA 3m 6234 5599 11. 403 B 
INDONESIA 11112 12527 13645 27.m B4 
KAMPUCHEA D" 27 loa 95 0.193 13 
LADa 11 44 77 0.156 19 
"ALAYSIA 243 351 367 o.m 24 
PHILlPPINES 499 1549 2039 4.153 38 
EAST mOR 13 o o 0.000 o 
SINSAPORE 3 1 o 0.001 o 
SRI LANKA 366 630 m 1.495 46 
THAILAND 218B 12B09 19b73 40.068 390 
YIET NA" 994 2661 2867 5.939 49 

-------~--------------------------~----_ .. _----~---~---------~-----~-----_._-------
ASIA 20982 39449 49098 100.000 22 • _____ ~_. __ .~_. __ ~w ___ ~ _______________________________ ~ ____ p~ ___ ~_~ ___ ~_~ _____ ~ ____ 



CASSAVA ANNUAL GROWTH RATES 
----~------~-.~-----~~.-~.-~-----------.--~~--------~----------------------------~--~----------~~-----------

PRCDUCTlON ARE A VlELD 
COUNTRV 1%6175 1975/85 1%6175 1975/85 [%6/75 1975/85 _____ w_~ ________ ~. _____ M_.~~ ____ M*~~_~_. __ w_. __ ~ _____________________________ ~ _____ ~ _________ .. __ ~w ______ ~ __ 

BRUNEl 2.2 -13.lIH 0.3 -13.71" 1.9*" 0.6 
BURM B.O' 17.01u e.6H 13.3UJ -0.6 3.7" 
CHINA 6.3*H 6.2uf b.4uf 2.Stu -0.1 3.7'*' 
INDJA b.9tff -¡,,7fU 3.lfH -2.B'u 3.9'" 1.1H 
INDONESIA 1.3 l. If. -C •• -0.1 1.9** l~llu 
kAMPUCHEA DH 4.2 1.2 8.7* 3.Q -4.5** -1.7 
LAOS 9.9'u l!.3fH 7.7uf 12.1'" 2.3Hf -0'9Hf 
HALAYSIA 4.1'" 0.6 -lo 7 0.6 5.euf -0.0 
PHILlPPINES 2.4 7.SH 2.5n 6.3fH -o. ! 1.5 
EAST mOR 1.7 0.0 7.0" 0.0 -5.2 0.0 
SINSAPDRE -!I.4" -U.BtH -8.2 -1!. 7'u -3.21 -O.ln 
SR! lANKA. S.7tH 0.4 11.S·" -IO.4tU -3.0n 10.8". 
THAllA~D 14.7tH 9.0fU 15.9ftl 7.7fH -1.2 1.3 
VIET NA" 1.BH 5.4f 1.6'" 9.1"1 0.2 -3.8m 

---~--~._----*_._------~~.-----*~._~----------------_.-------~~._~------~----~~---------------~------------
ASIA 5.1Hf 4. !tu 2. 7ft! 2.7tH 2.4Hf 1.5·" 



COUNTRV 

BRUNEI 
BURMA 
CHINA 
INDIA 
lNDOtltSIA 
KAnPUCHEA OH 
lAOS 
~AlAYSlA 
PHltlPPINES 
fAST TIMOR 
SINGAPORE 
SRI LANKA 
THAIlANO 
VIE! NAM 

ASIA 

CASSAVA TRENDS IN VIELD LEVEL BY COUNTRY 1966/85 

ANNUAl SROIiTH 
RATE IN VIElD 

1966/85 
1 

1.025nl 
o.e52 
1.5601" 
1. 666fff 
2.079uI 

-l.920Iu 
0.609" 
0.721 
3.B~B"1 

-5.219 
-0.143 
5.0621u 
0.450 

-1.061U 

2.156"1 

AVERAGE YIElD AVERAGE YlELD AVERAGE nELD 
1966/68 1976118 1983/B5 

---------------------K6/HA-----------------------

1135.B 
10285.0 
12m.l 
mll.l 
7342.1 

l31SB.2 
13194.4 
9204.9 
5841.9 
2622.9 

124l!.2 
56B7.5 

14948,5 
7261. 6 

B702.B 

B222.2 
9142.3 

12093.9 
16444.8 
9164.3 
745B.9 

15482.2 
10193.6 
9130.1 

0.0 
11047.6 
6213.1 

14511. O 
7950.2 

!l253.2 

8725.3 
12265.9 
16055.6 
18066.6 
10040.3 
7659.1 

143Bó.ó 
10949.7 
B637.4 

0.0 
11000.0 
13195.B 
16644.3 
5789.0 

12433. e 



CASSAVA PRODUCTION~ELATIVE IMPORTANCE IN THE REGION 
AND PER e ITA PROOUCTION lEYELS 

---_._---------~---.~-----------_.~--------_._-~-.---------------------_ .. _------~-
PRODUCTION PERCENTAEE PER CAPITA 

·······-·_·1000 MT-------·_· OF TOTAL PRODUCTION 
~-------~----~----~---~~--_. X KS 

COUNTRY 1966/68 Imm 1983/85 1983/85 1983185 
------~---------------------- --~~----

----_.-- .... _----- --_ ... _-..... -- .. -----"'---

ANGOLA 1523 1m 1950 :.588 228 
BURUNDI 907 465 492 0,905 107 
CMEROON 740 747 640 1.177 67 
CENT A~R RE? b2b 897 893 1.6\4 355 
CHAD 125 169 2b3 0.484 54 
CONGO 4bS 565 603 1.110 356 
BE~lN m 656 690 l.m 175 
fU GUINEA 41 50 54 0.100 141 
GABON 165 m 252 0.463 222 
6HAlIA 1525 1842 2728 5.020 207 
GUINEA m 622 497 0.914 84 
IVORY COAST 522 IDOS 1m 2.416 m 
KEHYA 480 612 421 0.774 21 
llBERIA 257 285 320 0.589 151 
MADA6ASCAR 1068 14.5 2060 3.791 212 
MALAHI 140 m 299 0.550 44 
HAll 32 50 73 0.134 9 
"OIAMBIQUE 2225 2800 3160 5.S14 m 
NlSER 172 194 180 0.331 30 
NISERIA 85es 10633 11583 21.312 12b 
RWANDA 220 411 449 0.825 7b 
SENESAL 238 15 15 0.028 2 
SIERRA LEONE 76 SS 105 0.193 30 
SO"ALlA 21 30 3. 0.066 B 
SUDAN 167 99 126 0.232 b 
TAN1ANIA 3461 5145 5500 10.119 253 
T060 m 396 m 0.167 145 
USANDA 994 2620 3900 7.175 260 
¡AIRE 9667 !!942 15046 27.682 517 
IAMSIA 149 172 210 o.m 33 
mSABWE 44 51 17 0.142 9 

~.~._--------------~_._----------_._---------~_._-----~--_.~-._-----------_. __ .----
AFRICA 36056 46320 54352 100.000 ¡2B 
--_._~--~----------------~.-----_ .. __ .~---~-----------------~----~------_._--~.----



CASSAVA ANNUAL SRDWTH RATES 
_~~~._._._~_~ ___ M_M~_. _____________ ~ ___ ~_~ ____________ ------------.-----------------------------------------

PROnUCTlDN AREA YlELD 
COUNTRV mól75 1915185 19bbt75 19751B5 1966115 1975/B5 _~~._~ ________________ ~ __ w ______________ ~_"A ___ * _____________________ *._._w~ __ ~ __________ ~ __________ . _______ 

ANDOLA 1.3fH 1.6uf O.11u 1.0'" O.bu 0.6u 
BURUNDI -H.Hu 1.2 -IO.B"I 1.2fll -1.0. -0.1 
CAHEROON 1.0 -2.6u 15.luI -3.3u, -14.1'" 0.7 
cm AFR REP 5.Hu 0.4 2.5u, 0.2 2.Su, 0.2 
CHAO 2.3u. 6.0t .. 1.3"* 4.3'" 1.0n l. 7tu 
CONGO 1.S'" 1.2** O.BHf -0.1 0.7 1.3 
BEHIN 2.111 1.2 1.4 2.21 1.3 -1.0 
EQ GUINEA l.Bu, 1.2t .. 4.1+" 2.3'" -2.9ut -1.1'" 
SABON 7.SIf' 0.4 1.0'" -0.1 6.5u 0.5 
SHANA 1.6u 3.8 4.2nf 2.0 -2.5uf 1.9t .. 
GUINEA 4.2t .. -2.BIH 4.1". -2.7u 0.0 -0.1 
lVORY COAST 4.7 ... 3.9'" -1.1 3.9fH 5.9fH -0.1 
KENVA 1.9tH -5.7 I.b .. 1 -2,4 0.3 .. t -3.3 
llBERIA -0.3 2.1*H -0.1 I.BUf -0.2 O.4H 
HADABASCAR 2.2tH 5.0uI l,7fH 5.6u, 0.4 -0.6 
r.ALAW¡ 8.61 1.4.0 9.1" 1.4uf -0.5 0.0 
MAL! 1.4 5.9"· 0.0 4.9'" 1.4 1.0'" 
HO¡A~B1QUE 1.7fU 2.1HI 2.4'" -0.3 -0.7 2.4.n 
NlSER -0.5 -0.5 2.8 -0.4 -3.3*' -0.0 
Nl6ERIA 2.2t" 1.31 1.3H 1.51H 0.9 -0.2 
RNANDA 7.4n. 0.3 4.1Hf 2.8uI 3.4HI -2.5 
SEHEGAL -9.4'" -20.6'" -8.1'" -19.0"f -1.2 -Lé 
SIERRA LEONE 1.3 2.6'u 0.4 7.4uf 0.9 -4.8IH 
SOijAllA 3.7." 2.5HI 2.ó". 2.71" 1.lfn -0.2 
SUDAN -4,6 n l, 9f -5.3." 1. " 0.6 0.4 
TAlilANIA 3.ó" 0.4 2,6** -2.7" 1.0 3.211 
TOGO -1.6 0.2 -4.5u -4.S. 2.9". 4.9 
UBANDA 13.8m 4.B 11.b<" -4.3* 2.2 9.¡"· 
¡AIRE 2.4'" 3.0U. 2.3"1 2.71" 0.1 0.3 
ZAMBIA l,b"l 2.7f" I.SI" 1.8"1 0.1 0.9"1 
ZI~BABWE 1.2'" 5.3'u 1.5"f 2.1'" -0.3 3.2·" _____ ~~ __________ .~~ __ • __ * ___ • __ • __________ ._~ __ w_~~~~ __ ~~~ _________________ .P_8_~. ___________ ~~~_~ _________ 

AFRICA 2.6'" 2.1·" 3.0u, O.Bn -0.3 !'31u 
-------~----------------------------_ .. _-~----------------------------------------_._~---~--*~--~-----------





, , , 
¡ 

88888888 EtEEEEEEE 
88B88888B EtEEEEEEE 
SS DEE 
88 88 EE 
888BBS88 EtEEEE 
0888888 EtEEEE 
SB BB EE 
SS aa EE 
BBBBBBBSS EEEEEEEEE 
BI88DDBB' EEEtEEEEE 

AlA 
AAAAA 

AA AA 
AA AA 
AA AA 
AAAAAAAAA 
AAAAAAAAA 
AA AA 
AA AA 
AA AA 

11 MM SSSSSSS 
IN MM SSSSSSSSS 
IIMM MM SS SS 
111M NN SS 
MM IN MM SSSSSSSS 
MM NM MM SSSSSSSS 
l. MMNN SS 
l1li NNII SS 9S 
IN MM SSSSS9SSS 
MN N BSSSSSS 





, , 

BEANS, DRY PRODUCT10N,RElATIVE IMPORTANCE IN THE REGION 
ANO PER CRPITA PRODUCTION LEVELS •• ~. _________ ~ ___________ •• w ___________ ~_~_ •• __________ .~_. ____________ ~ ________ •• ~ 

PRO D U C T I D N PERCENTAGE PER CAPITA 
-----------1000 "T------···- OF TOTAL PRODUCTION 
---------------------------- 1 K6 

COUNTRY 1966/6B Iml7B 1993/85 1983/85 1983/85 
~------~--------------------- -----~~- ~~------ -------- .-._------ ------*---

SRAllL 2372 2108 2251 50.536 17 
HEXlCO 950 920 1212 27.216 16 

3322 2928 3463 77.751 17 
---._-----------------------~-----------~~------~----------~-----------~--~--------

BOLIVIA 
COLOMBIA 
CUBA 
DOMINICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUlH AMERItA 

COSTA RICA 
El SALVADOR 
GUATEMALA 
HONDURAS 
NICARASUA 
PANAHA 

CENTRAL AHERICA,PANAMA 

3 
38 
22 
24 
37 
20 
b4 
40 

248 

16 
21 
56 
50 
54 
7 

205 

3 
72 
25 
3B 
2b 
63 
57 
32 

15 
39 
73 
34 
50 
4 

9 
B2 
27 
66 
28 
60 
46 
30 

3~B 

23 
46 

110 
~4 
53 

:1 

0.200 
1.8;1 
0.606 
1.48S 
0.634 
l. 347 
1.027 
0.678 

1.EO? 

0.511 
1.039 
2.472 
0.978 
1.1B3 
0.073 

6.256 

1 
3 
3 

tI 
3 

11 
2 
2 

4 

9 
9 

14 
LO 
17 
2 

11 

HAlTI 40 44 51 l.152 S 
JAMAICA O O O 0.004 O 

----------------------------------------_.-----------~--------------~--------------
CARlBBEAN 40 44 52 1.157 5 
----------------------------------------------------~-~---~------~--~---~-----~----
TROPICAL LATlN MERitA 3BI5 3502 4141 92.971 l2 

ARGENTINA 27 153 217 4.875 7 
CHILE 75 98 93 2.099 B 
URUGUAY 2 3 3 0.064 1 

--------------------~-----------------------------------------p----------------"---
TEMPERATE SDUTH AMERItA 103 254 313 7.029 7 

LAT!N AMERItA 3918 375. 4~55 100.000 11 

COLUMNS "AV NOT AfiO EXACTLY OUE TO ROUNDIN9 



BEAN5, nRY ANNUAL SROWTH RATES 
--------~------~-----------------._-~----------------~._-*~-~~---~--_._-----------~--._--~----------------~~ 

PRDDUCTION AREA YIElD 
COUNTRY 19b6175 19751B5 1966175 19751B5 1966175 1975/85 

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

BRASIL 0.0 1.4 2.2m 2.4" -2.2n -1.1 
MEUCO 0.6 Uf -2.0. 3,Ef 2.7m 0.8 

------------------~-------------------------------------------------------~---~----------~------~-----------
0.2 2.4 0.8' 2.8u -0.6 -0.4 

BOLIVIA -6.0 lb. l'" -17. Su 10.9'u 11. Su. 5.2'" 
COLONSIA 9.41" Q.4 5.7.u -0.1 3.6H' 0.6 
CUBA 0.9'H 1.1'" 0.0 0.0 0.91" 1.11" 
DOKINICAN Rf' 5.714 7.4uI l. , 4.9H' 4.3'" 2.SIH 
ECUADOR -4.3tu 1.2 -3.7tu -2,4 -0.6 3.71" 
PARAGUAY 10.9'" 0.9 e.o,,, 1.5+ 2.8'H -0.6· 
PERU -1.3 -2.6 -1.1 -3.lt -0.2 M 
VENEZUELA -2.9' -l. J -2.4' -2." -0,5 1.1 

TROPICAL SOUTH AMERICA 0.5 -0.2 2.0 .. t ¡.4B' 

COSTA RICA -1.9 4.B* -2.2 4.5. 0.3 0.3 
SALVADOR 1.6ut l.So 6.9'" 0.5 0.7 1.3 
GUATEMALA 4.S"· 4.7*' 5.1 3.2 -0.3 1.5 
HONDURAS -5.9 .. ' 3.41 -1.0 -1.2 -4.9tn 4.5Ut 
NICARAGUA -3.6" 1.6 -1.8 3.8n -1.7' -2.2 
PAHAM -9.4H. "3.0' -o. 8tH -B. 1'" -2.6H 5.1H 

CENTRAL AHERICA,PANAHA 0.2 3.3 1.4 I.S -1.2 1.4. 
--------------------------------------------------~-~--------------~---~-------------.-----.----------------

HAlTI 1.1 2.0m -0.3 0.1 1.4. 1.9*' 
JAMICA 19.4". 1.0 19 •• '" -3.8uf -0.2 4.8m 

CARIBBEAN 1.1' -0.2 0.1 1.4. 1.9" 

TROPICAL LAT1N AMERItA 0.4 2.4 0.8' 2.5" -0.5 -0.1 _.~ ______ ~ _____________ • __ ~ ______________ • __ M ____ • __ ~ ______________ ~ _____ *M __ ~ ____________ ~. _____________ ~ __ 

AR6ENTlNA lB. O ... 
CHILE 0.7 
URUGUAY 0.4 

TEMPERATE SOUTH A~ERICA 7.9'" 

lATlN AMERICA 0.6 

LEVEL OF SIGNIFICANCE 15 REPRESENTED AS FOLLOW5 
••• P<C.005 t. P<O.OI t P<O.05 

6.0H 
2.5 
2.2". 

4.1'H 

2.5 

16.Sn. 3.9H 1.2 2.0 
2.5 O. ! -1. 8t 1.6 
1.0 lo!'H -0.5 1.0u. 

a.9fH 2.9. -1.1 t.6 

1.0 .. 2.5< .. -0.4 -0.0 

, 



BEANS, DRY TRENDS IN YIElD LEVEL BY rOUNTRY 19b6/8S 

COUNTRV 

BRASIL 
"meo 

BOlIVIA 
COLOMBIA 
CUBA 
DOKINICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH A~ER1CA 

COSTA RICA 
SALVADOR 
GUATEMLA 
HONDURAS 
NICARAGUA 
PANAMA 

CENTRAL AMERI CA, PA/IAMA 

HAITI 
JAMAICA 

CARIBBEAN 
TROPICAL LAT1N AMERICA 

ARGENTINA 
CHILE 
URUGUAY 

TEMPERATE SOUTH AMERICA 

LATIN AIlERICA 

ANNUAL SROWTH 
RATE IN YIElD 

1966/85 
1 

-2.492'" 
1.406H' 

-1.255'" 

6.460'" 
1. 101<" 
1.168HI 
1. 656"* 
1.6bBm 
1.110HI 
0.158 
1.734'" 

1.6l1'U 

1.77IH' 
0.706 
2.019H 

-0.879 
-2.028'" 
0.B49 

0.4B3 

l. 647ft. 
1. 288*u 

1.650uf 

-0.9211" 

1.511' 
-0.198 
0.553' 

0.413 

-O.72S'" 

lEVEL OF SISNlflCANCE IS REPRESENTE O AS FOllOWS 
"1 P(O.005 J, P(O.Ol tP(O.05 

AVERAGE YIELD AVERAGE YIElD AVERAGE ymo 
1966/68 197617B 1983/85 

---------------------K6/HA-----------------------
668.2 477.2 453.8 
479.6 545.0 588.2 

600.3 

m.O 
560.7 
ólB.I 
.B6.9 
444.6 
633.3 
B4B.b 
41B.7 

575.4 

394.2 
669 •• 
65').3 
702.1 
837.5 
332.4 

648.5 

424.9 
óal.2 

~25.1 

59B.5 

SbU 
1197.9 
552.7 

1054.4 

605.4 

494.0 

B29.3 
663.5 
709.5 
816.5 
463.9 
799.0 
B31.5 
469.9 

.7B.7 

550.8 
742 •• 
m.6 
m.s 
768.1 
245.5 

ó2B.8 

448. ¡ 
b: 1. o 
448.6 

512.8 

:014.9 
1006.7 

. 571.4 

1005.4 

530.4 

1214.7 
736.7 
771.4 

1008.3 
591. e 
750.0 
839.0 
4S1.7 

751.6 

532.0 
80ó.l 
661.3 
609.0 
629.5 
366.9 

646.6 

550.1 
893.1 

550.9 

519.7 

10K4 
1100.7 
614.2 

1088.B 

539.6 



BEANS, DRY TRENDS IN AREA lEVEL BY COUNTRY 1966/85 

COUNTRY 

BRASil 
HEmo 

ANNUAL GROWTH 
RAfE IN ARrA 

1906185 
Z 

2. 277u. 
-0.151 

AVERAGE ARrA AVERAGE AREA AVERA6E AREA 
196616B n7617B 1983/85 

-------------------1000 HA-----------------------

3546.2 
1986.9 

5533.0 

4499,2 
150B.9 

591B.1 

4900.5 
2062.3 

6962.7 

BOLIVIA L401 B.7 3.4 7. o 
COLOMBIA 3.mm 61.7 109.2 11Q.7 
CUBA -0.000 35.0 35.0 35.0 
DOKIMICAN RP 4.2S1fH 35.4 46.7 65.6 
EWADOR -3. 598m 82.5 55., ?1.5 
PARAGUAY 5.940m 31.5 7B.l 80.0 
PERU -2.309m 15.1 68.3 54.1 
VENEZUELA -2. e9Bm 95.1 be. o 62.3 _____ ~~ ______ .~~ __________ ~. _____ ~~ ___ .~~ _____ M~ ____________ • _________ ~ _____________ ~ ____________ _ 

TROPICAL SOUTH AHERICA 0.521*.. 4~O.9 464.1 462.2 

COSTA RICA 
El SAlVADGR 
SUATmlA 
HONDURAS 
NICARAGUA 
PANAXA 

0.l!4 
3.363'" 
!. 255 

-0.19B 
L260u 

-4.677'" 

40.9 
31.1 
BU 
72.0 
65.0 
20.7 

26.9 
52.4 

104.5 
77.6 
65.2 
15.7 

42.7 
57.4 

166.5 
71.4 
83.7 
9.0 

CENTRAL AMERICA,PANAMA 0.90S' 316,4 342.3 m.7 
----_.------------------_.~----~~----~~------------._----------~._----~~----*------_._-----------~ 

HAlTI -0.070 93.3 9B.3 93.3 
JAMAICA 1.925m 0.1 0.3 0,2 

CARIBSEAN -0.063 93.4 9B.6 93.6 • ____________ • _____ .~ ______ ~ ______ M ____ ~ti ______ ~ _____ ~~ ____ ~. ____ ~~ ____ w ______ ~. ____ .~ ____ ~.~ ____ _ 

TROPICAL lATlN AMERitA l.432m 6373.7 6823.1 7949.2 

ARSENTlNA 
CHILE 
URUSUAY 

TEMPERATE SOUTH AMERitA 

LATlN AMERICA 

11.b35'" 
3.506Hf 
1.45!fH 

7.1.32'" 

!.595m 

lEVEl OF SIGNIFICANtE IS REPRESENTED AS FOllDWS 
'f. P(O.005 t. PíO.O! t PíO. OS 

31.8 
62.2 
3.7 

97.7 

6471.4 

151.3 
96.9 
4.4 

252.6 

7075.7 

19B.3 
BU 
4.7 

823b.8 



BEANS, DRY PRDDUCTIONARELATIYE IMPORTANCE IN THE REBION 
AND PER C PITA PROnUCTION LEVELS 

-----_ .. _~~--------------_._---------------~---------------------------------~.----
PRO » U C T ION PERCENTAGE PER CAP ITA 

-----------1000 MT---------- OF TOTAL PRODUCTlON 
----.-._-.--------.--------- 1 KS 

COUfITRY 1966/.8 1916178 1983/85 ¡9S3IB5 19831B5 
~---------------------------- _.-.---- -------- -------- ---------- --------_ .. 

ANGOtA 64 58 40 2.737 5 
BURUNDI l33 324 270 18.497 59 
CMEROON 51 85 lQ7 7.344 11 
ETHIDPIA 4S 24 35 2.374 ! 
lESOTHO 2 13 5 0.342 3 
MOA.AseAR 50 55 44 2.978 4 
MAlAWI 44 61 70 4.767 10 
RNANDA l2b 16B 254 17.412 43 
SOMALIA 2 11 21 1.409 5 
SOUTH AFRICA 63 86 45 3.011 1 
SUDAN 1 1 4 0.262 O 
SWAlllAND O 1 1 0.049 1 
TANZANIA 123 206 281 19.252 13 
UGANDA 155 294 239 16.382 16 
11MBABWE 23 25 4. 3.125 5 ________ • _________________________ ~ __ ••• _____ ~ ______________________ ~ __ • __ ~ ___ ~M_~~ 

AF"RICA 890 1m l4ó2 loo.oon 7 
-------------------_.~._----------------------------------.------------------------



BEANS, DRV ANNUAL ERDWTH RATES 
--~----~---------------~---~-------~-------------------*------------------------------.-----.-------*-~----" PRDDUCTlON ARE A Y1ELD 

COUNTRY 1966/75 1975/85 1966/75 1975/85 1966175 1975185 
------.. _~---_._-----~~---------------.--------------------~.~---_._------~-----+-----_.~--~--~~------------

ANSULA 1.5fi -6.0ffl O.luI -0.9IH 1.5'* -5.0HI 
BURUNDI 11.4HI -2.2uI 4.91" -0.91H 6.5uI -1.3tu 
CAMEROON 4.111 3.7fU 3.7'" 2.5ftf 0.4 1.11" 
ETHIOPIA -0.3 U -1.3 2.1 1.0 -2.1 
LESOTHO 21.2ul -12.5** 14.5"1 -S •• b.7·" -b.9 
~ADASASCAR 2."" -4.2111 2.IIU -4, IIU 0.5 -O. ! 
MALAW! 3.30" 2.0uI 3.5411 1.9". -0.2 O.2H 
RWANDA 0.5 5.4m 1.9" 2.9." -1.5 2.6" 
SOMAllA 13.90" 6.5 13. ¡u. 6.2 0.2 O.Ju 
SOUTH AFRICA 2.2 -5.5 -1.6'H -6.0" 3.8 0.5 
SUDAN -4.1 -5.2 -6.61 -4.51 2.5 -0.5 
SWAZILAND 9.3n -4.3 -1.3 -l. 5 IO.Hu -2.8 
TANZAIHA 2. I 6.61" Un 4.1" -0.1 1.9" 
UBANDA 7.0" -2.5 9.3fH -2.9 -2.2 0.4 
lJr.SABWE 1.51f' 7.4H 0.9u 4.5ft o.m 2.Bft 

__ ~ _____ ~ _______ .~ ___ • _____ .~~ __________________ M" ____ ------------.----------------------------~----~-------

AFmA 4.8'" 0.7 3.7u* 0.8u 1.0 -o. I 


