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Impact of Improved Varieties in Bean Production
in Latin America: A Preliminary Review

Douglas Pachico

By 1986 national programs in Latin America had liberated over 100 new
bean varletles derived from germplasm distributed by CIAT (Table 1)}. Some
of these lines have already achieved widespread adoption by farmers, others
clearly have not been nor ever will be broadly adopted, and many lines are
still in the stages of seed production and initial diffusion. To monitor
the progress of these new bean varieties, CIAT has collaborated with
national programs in the conduct of surveys of bean farmers. These surveys
can provide useful feedback on the constraints to the adoption of new
varietles. When shortcomings In the varieties are identified, this serves
to gulde future selection to overcome these nroblems. When institutional
constraints to adoption are found, often it is possible to seek means to
remedy these problems. When widespread adoption is observed, it is useful
to document it and analyze the factors leading to suvecess. This paper
briefly vreviews the findings to date of some studies of adoption of new
bean varieties in tatin Americas.

Costa Rica

In 1980 Costa Rica released the improved variety Talamanca, originally
developed by ICA in Colombla. This was followed in 1981 by the release of
Brunca, 2 line developed at CIAT, The adoption of these improved bean
varieties in Costa Rica was first observed in a 1982 1IICA survey of 98
small farmers (Chapman et al, 1983). This was followed by a survey of 195
farmers by the University of Costa Rica in 1983 (Ballestero, 1985), and
surveys of 279 farmers by CIAT in 1985 (Pachico and Borbkdn). In 1986 the
Ministry of Agriculture and the Natlonal Production Council surveyed over
300 farmers, but these data are yet to be analyzed.

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

Production functions estimated with the survey data from the northern
region found a statistically significant effect on yield from use of new
varieties, leading to an increase of 265 kg/ha, compared to an average
yield of 502 kg/ha with local varleties (Pachieco, Borbdn, Viana and
Valderrama, 1987). Adoption functions estimated for the northern region
showaed that the high yleld of the new varieties was a significant factor In
farmers' decision to adopt, while access to official seed also had a
significant effect. Use of the sghifting cultivation system was negatively
related to adoption of new varileties, while farm size had no significant
effect (Pachico et al, 1987},

Small farmers (¢ 10 ha) were found to be the most likely to couple the
improved varietles with more intensive management (eg weed control, use of



agrochemicals) in the south., This combination of new varieties and
intensified management favors small farmer resource endowment of ample
labor and scarce land because, compared to the shifting cultivation system,
it absorbs significantly more labor per hectare as well as resulting in
nore than doubling net returns per hectare (Pachico and Borbén).

The spread of the new bean varieties has been assoclated with profound
changes in production and imports. Production was stagnant until the new
varieties were widespread, cscillating between 11,000 and 16,000 tons/yr,
from 1975 to 1983, From 1984 onwards, Costa Rica has enjoved three
successive record years in bean output, as output doubled (Agrotécnico,
1986). Moreover, while Costa Rica had imported 48% of total bean
congumption from 1970-1983, since 1985 Costa Rica has ceased to import
beans {Stewart, 1986; Consejo Nacional de Produccién).

Rased on the farm survey data, 1t 1is estimated that 21,700 ha were
planted to Improved bean varieties in 1985, and this is caleculated to have
resulted in 5,300 tons of production above that which would have been
produced with traditional varieties. The wvalue of this Increased
production due to the dimproved varieties is estimated at $2,670,000 in
1985,

Guatemala

In 1979 the dimproved varieties ICTA Quetzal, Tamazulapa and Jutiapa
were rveleased for southeastern Guatemala., The adoption of these improved
bean varieties in Guatemala was first assessed in a 1984 survey of 102
farmers who had obtained seed of the new varieties through extension
trials., This wae followed in 1985 by a survey of a random sample of 235
farmers. These studies were conducted in the departments of Jutiapa,
Jalaps and Santa Rosa, which together produce 32% of national bean
production (Direccién General de Estadistica). 1In 1986 54 farmers were

interviewed in Jutiapa.

According to the 1985 survey, 23.8%Z of farmers had adopted 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 varieties {(Ruiz, Orozco, Viana and
Aldana, 1987)., These estimates are conservative compared to previous
estimates of adoption ranging up to 50X (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 tc an average vield of 770
kg/ha with the local varieties. Adoption functions were algo estimated and
showed that access to official seed was an important determinant of
adoption, but that the longer maturity of the new varieties compared to
farmers' traditional varieties had a negative and statistically significant
effect on adoption {Pachico et al, 1987). Thus, the preferred strategy of
farmers adopting the improved varleties is to grow them for their high
yiald potential on part of theilr bean area, while keeping some land in
traditional early varileties which give farmers some protfection agalust the



risk of late season drought stress (Viana, 1986). 1In 1986 ICTA released an
earlier maturing new variety, Ostua, which may respond to farmers' needs
for earliness.

Based on these studies 4t is estimated that 12,300 ha were planted to
improved bean varleties 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 CGuatemalan hilghlands has yet to be assessed, The estlwated
production iIncrease due to the new varleties over what could have been
produced with traditional wvarieties is 4,100 tons, worth $§2,061,000 in
1986.

Argentiﬁa

From 1980 four improved wvarletdes of black beans obtalned from CIAT
international trials began to diffuse in Argentina: DOR 41 (same as ICTA
Quetzal in Guatemala), BAT 304 (same as Brunca in Costas Rica}, BAT 448 and
BAT 76 (Gargiulo, 1986, p. 36), The diffusion of improved bean varieties
hag been measured by a survey of 183 bean farmers 3in northwestern
Argentina, comprising a 15% sample of producers (Gargiulo, 1986, p. 58),
Based on the survey data an estimated 85.57%7 of black bean area was sown to
improved wvarieties in 1985 (Gargiulo, 1986, p. 98). The improved varieties
obtained an average vield 292 kg/ha more than that of the traditional
variety which vyielded 1091 kg/ha. This difference was statistically
significant at the .01 level {(Gargiuvlo, 1986, pp. 67-8). The improved
varieties are produced with the same 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 varleties 1in 1986, This 7regulted In an dincrease 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 rveturn on bean ipvestment in Argentina
has been estimated at 407 (Gargiulo, 1986, p. 104).

Cuba

In 1979 the iwmproved varilety Pijao was released. Tt was originally
developed by ICA in Colombia and obtained through CIAT international
trials, Officlal soureces 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 sown to new varieties in the state farm sector with an
average vleld increase over traditional varieties of 700 kg/ha (Sancher and
Scobie, 1986, p. 110). Data obtained directly from the Ministry of
Agriculture put the area In iwmproved varieties in the state farm sector at
11,200 4in the yperiod 1982-84, Moreover, an additional 5700 ha were
reported In iwmproved varleties in the private sector in the period 1982-84
(Galvez}.




The new bean varleties 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 1is more than double the
national average bean yleld of 729 kg/ha before the release of the new
varieties (FAO 1979), This yield inerease can be due to a pure varietal
effect, the effect of improved management, and the greater responsiveness
of the new varieties to intensified manapgewent. Attributing half of the
observed vield increase to varietal related attridbutes leads to a2 vyileld
improvement due to the new vavrieties of 420 kg/ha, roughly comparable to
that observed elsewhere with new bean varieties. At world market prices
this leads to an increase of $3,550,000 in value of increased production.

Previously the anmual value of increased bean production in Cuba has
been put at $27,900,000 and the internal rate of return to bean research at
23%Z (Sanchez and Scobie, 1986). That estimate attributed a much greater
yield gain to the new varietles (700 kg/ha vs 420 kg/ha) and urilized
higher world prices than those used in this paper's estimate (8$570/ton vs
$500/ton), but covered only the state farm sector. The price used here is
the 1985 international price for black beans which reflects "normal” market
conditions for the 1980's (Bean Market Wews, 1986; Bean Market Summary,
1986,

Nicaragua

Several improved lines developed at CIAT have been released as
varieties in Nicaragua: Revolucién 79 (BAT 41), Revolucidn 81 (A 40) and
Revolucidn 83 (BAT 1215} being the most widespread. Improved bean
varieties in WNicaragua are estimated by national program sources to be
grown on 14,000 ha, or 17% of bean area (Broemniman et al, 1986, p. 22). A
survey of over 300 bean farmers throughout Wicaragua 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 of 250 kg/ha with the new varleties (lower thanm the yield
increase observed elsewhere), the mnew varieties are estimated to have
increased bean production by 3500 tons annually, for a value of 51,925,000,

Summary

Improved bean varieties released by national programs have already had
a significant impact on bean production in Tatin America. Kearly 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. The
yileld impact of these varleties led to a production Increase of 46,000
tons, worth $23,560,000, This sum is wmore than three times the total
ditect and indirect coste of the CJIAT bean program in 1986. These
estimates do not include production from new varieties in countries Ilike
Brazil or Peru, where studies to document adoptionm are being planned.

This impact, of course, 1is due to the collaborative efforts of CIAT
and national programs. For illustrative purposes, if half the benefits of



the new bean varieties were attributable to CIAT, the net benefits (CIAT's
share of gross benefits minus total direct and non-direct CIAT bean program
costs) would be as shown in Figure 1. Since 1984 the CIAT bean program has
been earning a positlive and Increasing return above costs.
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Table 1. Bean germplasm distributed by CIAT named as varieties
in Latin America. Nov. 1986,

Adrieved
widespread Released In seed Never widely
adoptiom to farmers miltHplication adopted
Total 17 28 39 2
Centyal Averdca
Costa Rima 2 5 1 1
El Salvador 0 0 1 1
Gratamla 3 0 1 1
Honduras 0 1 3 3
Micaragm 3 0 2 0
Panam 0 2 0 1
Caribbean
Ciba 2 0 7 2
Domindcan R. 0 0 2 0
Faitd 0 1 0 0
Braz1l 2 8 8 2
Mexico 0 1 0 0
Andes
Bolivia ¢ 3 5 2
Colenbia 0 4 0 1
Ecuador 0 0 0 1
Fera 0 2 1 1
Verezxla 0 0 0 0
Southern Cone
Arpentim 5 0 6 4
(hile 0 0 2 2
Paragay 0 3 0 0
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Table 2. Documented impact of improved bean varieties from
CIAT germplasm network, 1986,

Costa Rica

Area in

varietiss

(he)

90,000

21,70

16,900

u,m

14,000

area n

n

Total prodoction
of fproved

{tars)

18,900

26,600

11,70

11,900

189,10

incrense
ae o

e varieties

(ros)

26,30

5,30

7,100

3,500

%,m
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Integrating Bocial Science Research Into the Development
and Testing of New Agricultural Technology: The Case of
CIAT's Great Lakes Bean Project

Joachim Voss

INTRODUCTION

This paper illustrates the effectiveness of adding social science
research to an interdisciplinary team, that combines on-farm research with
regearch conducted on-station to increase the productivity and stability of
bean production in the Great Lakes region of Central Africa. Emphasis 1s
placed on the role of on-farm research in general, and social science
research in particular, in setting research priorities and devising ways of
testing and transferring technologles.

THE GREAT LAKES REGIOW

The Great Lakes Region 1is at the heart of the Central African
Highlands, on elther side of one branch of the Rift Valley System. Rumnning
from Worth to South, the valley contains lakes Edward, KXivu, and
Tanganylika. Composed of high plateaus, volcanoces 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 wm In the east and along the wvalley
bottom, to more than [,800 mm along the Wile Zaire crest and in the area of
the volcanoes. The Central Plateau region of Rwanda and Burundil receives
between 1000 and 1400 wm of rain (Sirven 1974 p. 2Z5), There are two major
cropping and rainy seasons, from mid-September to early January and from
late February to early June; however, the iIntemsity and duration of the
rainy seasons varies congiderably from vear to year. The dry seasons are
longer and more proncunced in the east,

The region supports the highest population density in Africa, over 350
people per square kilometer of agricultural land, with a projected density
of over 500 by the end of the decade. Over 95% of the population is rural,
with an average farm size of less than 1 hectare (Gehamanyl 1985 p, 4}, 1In
the most densely populated areas such as the Central Plateau and the shores
of Lake Kivu, over 50% of the farms are smaller than .5 ha. The Eastern
part of the region 1g lower and hotter with more intense dry seasons and
generally larger farms averaging about 3.5 ha. The Central FPlateau is
characterized by thousands of rolling hills separated by marshes which
provide a dry season ecrop. It is extremely variable in socil composition
and fertility (Sirven 1974 p. 41). 1In terms of land area cultivated,
bananas ave the dominant crop, followed by beans, sweet potatoes, cassava
and sorghum. The highlands of the Nile-Zalre Crest have soils 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, Rainfzll is more intense than in wmost other
regione, with leodging and haill damage being serious problems at certain

13



times of the year, The western slopes down to Lakes Kivu and Tanganyika
have similar rainfall to the Central Plateau. The major crops are maize,
beans, cassava and bananas {Jomes and Egli 1984 pp. 26-32).

In the region as a whole all the major types of beans: bush,
seml~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 reglon. Beans are typically grown as varietal mixtures and
intercropped with a wide range of other crops, especially bananas, maize,
sweet potatoes, peas, cassava, cocoyams and, at higher altitudes, potatoes.
Because of heavy population pressure and a scarcity of fertile land, fallow
periods have declined and bean production has expanded into marginal land,
causing average ylelds to drop from .9 tons/ha to .7 tons/ha while total
output has barely kept up with a populatien increase of 3,5% (CIAT 1984, p.
274). Beans are the single most important source of protein in the region,
contributing some 45% of protein needs. They also 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 existing farm land. Such
intensification provides a major challenge, since the reduction of fallow
presumably accelerates the decline in soil fertility if farming systems are
not adjusted to £it this new reality.

THE PROJECT

The Centro Internacional de Agricultura Tropical (CIAT), with funding
from the Swiss Development Corporation (SDC), has placed a team of five
scientiste in the Great Lakes region., These include s 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 coumon beans (phaseoclus vulgaris) in the
vregion, 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 national programs, a combined bean production and consumption
survey has been conducted in most of the major production zones of the

region,

The fundamental objective of the sgurveys 1is the description and
diagnosis of farmers' production and consumption systems. This includes
thelr knowledge, practices, production  constraints, capabilities,
consumption preferences and practices. This diagnosis is of significance
for the other research carrled out by the team in several iwportant ways.

First, it aims to aid the selection process by identifying which
varietal criteria or features farmers consider to be beneficial and those

14



which they evaluate negatively. Such information greatly increases the
likelihood of producing varieties that will be acceptable to farmers and
can considerably dncrease the efficiency of the selesction process
by the early elimination of wvarieties with undesirable characteristics.

S8econd, it attempts to ascertain what farmers consider to be their
main production comstraints, 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
fagter rate of diffusion and a greater lmpact.

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

Let me give a few concrete examples of the utility of the survey
research for each of these three fields. The examples are drawn from
surveys carried out in Ruhengeri and Butare Prefectures of Rwanda. In both
cases the sample gize was 120 farmers.

Varietal Development

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 prefer to grow such mixtures. The usual reason
stated is that mixtures are more likely to produce an adequate yield under
uncontrollable climatic conditions. Suech yield stability is of paramount
importance to small subsistence farmers. It has also become clear that
many farmers, especially women, select snd wmaintaln different mixtures for
different agronomic conditions. Of the farmers interviewed in Ruhengeri,
37%Z planted two different mixtures, 51% planted three different mixtures
and only 9% planted a2 single mixture. The usual eriteria for choosing
different mixture types are soil quality and associatrion with bananas.

Among the farmers surveyed, 78% also indicated a strong preference for
earlier maturing varieties. Although many farmers recognize that later
maturing varleties can have higher yields, they consider that extra time in
the field mesns greater risk. There are saveral implications of thie
information for the wvarietal development program:

I. Since mnew varieties are 1likely to be incorporated into existing
mixtures f{an aspect currently being investigated), the varietal
development 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, is 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 if they also succeed In buffering
the mixture against disease can, however, be considerable., For a more
immediate impact, other possibilities must be investigated.

oA
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z, Since farmers select different mixtures for poor seil, good soil, and
banana assoclation, varietal development needs to be targeted for
these conditions. 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 ylelding among the earlier
maturing varieties. On-farm research needs to establish the limits of
acceptable vegetative 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 vield constraints. The two approaches are
complementary in that the interviews reveal what farmers consider to be
their maior problems and the trials measure the extent to which these limit

vields,

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

It should be noted that many farmer practices already serve to control
these problems. Drought stress, for example, is contreolled by sowing under
bananas and by uging early varieties. Growing mixtures and associations
with other crops helps to control the spread of diseases (Ref. 6}, as does
the removal of old leaves from the bottom of the plant,

From 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 filelds, The limiting factors trials also show so0il fertility to be
the prime constraint. Only 6% of farmers considered their production of
manure to be sufficient for their needs. Consequently, lwproved practices
now under agronomic investigation include the use of green manures,
nitrogen fixing plants, agro-foresty systems and better erosion control.
There 1s also considerable room for improved management and better use of
the organic matter that 1s available on wost 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
1and shortage will socon reach critical proportions. Until the population/
land ratio can be stabilized, the apparent solution is te further intensgify
production systems. Improving soll fertility through better management and
other techniques is only part of the answer. Other potential means for
inereasing productivity include: 1) greater use of climbing beans because
they have a higher yleld potential than bush beans; 2) use of associations

* Rain and diseases are conceptually related to one another in the farmers'
categorization of agricultural problems.
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with the highest land equivalent raties; 3) development of higher yielding
stable varieties} 4) increased selection for materials that produce under
marginal conditions; 5) judiclous use of agro-chemicals, such as seed
treatments and rock phosphate and 6) inclusion of more disease resistant
varieties into farmers® mixtures,

Faced with these optiong, the team decided that ciimbing beans had the
greatest short to medium term potential for increasing productivity.
However, the introduction of this technology ralses some difficult farm
management problems. Here the social scientist can play a major rele, as
will be discussed In the last section of this paper.

Farmers' Experimentation with New Varieties

The survey in FRuhengeri dindicated a very high degree of farmer
experimentation with new varieties. Only 8% of farmers had never tried new
varieties. Of those who did, 787 tried them first in pure stands before
incorporating them into a mixture. Almost all, (96%), of these farmers
multiplied their own seed of new varieties that performed well. It also
became clear in Informal dinterviews that many farmers will try new
varieties under different agronomic conditions before deciding into which
mixtures to incorporate them, In addition, it was strikingly apparent that
all tasks having to do with seed, i.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, ldeally, under the same kinds of conditions as farmers try and
select for themselves, 1.e. on good soil, on poorer scils and in
agssociation with bananas. Secondly, both the triazls and subsequent
diffusion should emphasize dialogue with women since they will ultimately
make the cholee. Also, since acceptable wvarieties wlll be multiplied by
farmers themselves, small quantities can be diffused and still have a
significant effect one or two seasons later, In order to better understand
and to optimize the effect of the diffusion process, more research is now
being done on the chammels and rate of diffusion among the farmers
themselves,

On~-Farm Varietral Trials and the Diffusion of New Varieties

The design of the project’s on-farm variety trials closely follows the
recommendation described. Besides allowing researchers to evaluate the
varleties under farmer management, the trlals provide an excellent forum
for discussing preferred and non-preferred varietal characteristics with
farmers. The information thus obtained was wmore 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, Ikiniwmba, scored rather low. The evaluation
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sheet allowed us to pinpoint the reasons 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 wmain negative
varietal characteristics (Table 2). Fortunately another wvariety,
Kiliumskwe, which consistently had the highest acceptability rating, also
significantly out yielded the farmers' mixture in some regioms.

After five seasons of trials, carried out between 1984 and 1986, a
follow up survey was Initiated. The objectives of this survey were to
double check our Informatiom on wvarietal acceptability, to find out the
conditions wunder which farmers were growing the varietles without
researcher intervention, and to start measuring the diffusability and the
rate of diffusion of each variety.

Table 3 shows that our confidence in Kiliumukwe's acceptability was
Justified. Fully 100%Z of the 45 farmers Interviewed still pgrew the variety
and still gave it their highest rating. It also 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 main recipients were family members,
neighbours and friends, in that order. Although it tells us how much of a
variety has heen 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 followed in detail to the limite of their range of diffusion, or a
random sampling of the target area can be undertaken.

Ikinimba turned out to have a much higher retention and diffusion rate
than we had expected from its low 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, Tkinimba has
a much higher sowing rate on infertlle soils. It seems that a variety can
be forgiven some other failings 3if 1t performs well under marginal

conditions.

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

Results of the on~farm varietal trials show a congiderable yield
advantage of the new varieties in the eastern part of the country, but no
significant effect on the demsely populated Plateau Central. The probable
explanation for this is 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 difficult to offer
anything better to the farmers. The east, on the other hand, 1s a reglon
of recent immigration with different agro-climatic conditions than that
found in the points of origin of most of the migrants. Thus, the varieties
the migrants brought with them may not be well adapted. Systematic
screening and testing procedures have rapidly identified new varieties with
up to a 30% yield advantage (Table 4),
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In seeking to have an impact on the populous FPlateau Central region of
Rwanda and Burundi, the team analyzed the known constraints and the
available possibilities. The possibllity that seems the most promising for
a short term impact is the expansion of climbing beazns, since these have a
much greater yileld potential than bush beans. The problem lies in fitting
an existing techmology into different cropping systems., This requires some
modifications of the system and some changes dn farmer management
practices. The job of the project anthropologist was to help analvze the
problems and potentials for the introduction of this crop.

Congtraints and Potentlals of the Production of Climbing Beans on the
Plateaun Central

& multi-tiered approach was chosen to address this problem. First, a
small plot of climbing beans was included in the on~farm varietal trials
and farmers were Interviewed with regard to their resctions. These few
farmers already growing climbing beans were interviewed to find our what
advantages and disadvantages they perceived 1in thelr 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 auny aspects of their production techniques
could be transferred to other parts of the reglon, and to see what
solutions they had found to the production problems that most limited
¢limbing bean production on the Plateau Central. Third, the results of
multi~year on-station trials which compared the wyields of climbing beans
with bush beans were reviewed to see 1f 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? VWere their
experiences trangsferrable to their neighbours or did they have some special
advantage the others did not have?

Results of On-Station Resgearch

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

Results of On~Farm Research
On-Farm Trials

The on-farm trials carried out by the project agronomist included one
plot of a clinbing bean mixture among the new varieties of bush beans. His
analysis of the results, depleted in Table 6, shows that on fertile soils

the climbing beans had a considerable yield advantage over the bush beans,
but not guite to the level expected from the station results.
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The overall results ©f the acceptability interviews, summarized in
Table 7, are somewhat mixed. 1In general, the climbing bean mixture variety
scored considerably lower than the most preferred bush variety.

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

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

Farmey interviews

The diagnostic dinterviews 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 wuniversally the farmers noted that they were
approximately doubling thelr wyields by using climbing beans. There was
also a clear trend for some of the neighbours of farmers who had succeeded
with clinbing beans to start growing them. We feel that we are working
along the grain of an established trend. Our efforts are dedicated to
accelerating the process by tesearching the problems and by trying te Iind
and test possible solutions to them.

Comstraints

Among the wmain production problems noted by the farmers, first and
foremost was a general insufficiency of staking material. Many farmers
said they would like to Increase the area in climbers, but were hindered by
the lack of staking material. Ularger farmers with woodlots were at a
digtinct advantage here. Second, the c¢limbing beans required a morte
fertile soil. Production was generally limited to fields near the house
which received sufficient compost. Third, was a longer vegetative cycle.
This has at least two serious implications: a) it increases risk in the
face of possible short rains, and b) it can interfere with the traditiomal
crop rotational pattern between beans 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 return on this
labour,

Of course, the combination of high vyields and labour intensity
potentially makes the crop of greatest iInterest to poor familles who
generally have a shortage of land and a surplus of family labour. The
introduction of climbing beans could, thus, have a positive impact on
equity and on the quality of nutrition for smaller farmers. Pachico (1984,
p. 74) notes that climbing and semi-climbing beans have an inherent swall
farmer ©bias because their production 1is labour Iintensive and not
mechanizable, Pottier {personal communication} has observed that the
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smallest farmers in Rwanda often sell high value foods, such as beans, 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 smaller area by partially switching to
climbing beans would liberate more land to tuber production thus reducing
the necessity of selling beans to meet carbohydrate needs.

For this potentlial to be realized, however, the problem of added risk
needs to be resolved, for it is the poorer farmers who are the least able
te absorb loss. A final constraint, observed in the on~farm trials, was
the susceptability of the wvarietles being tested to bean common mosaic
virus (BCMV), which badly affected 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 iImportance of the lack of sufficient staking
material, considerable emphasis was placed on analyzing how farmers in the
Gisenyl climbing bean area had solved this problem and the effectivenegs of
their solutions. The 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 mnew solutions
Imported from the outside.

Table 8 summarizes some of the practices used by the Gisenyl farmers,
Their solutions were clearly effective., More than B85Z of the farmers
interviewed had sufficient staking material and did not find the extra work
of ptaking bothersome.

By far the wmain source of stakes was the anti-erosion hedges of
pennisetum which are planted in bands about 20 meters apart along the
contour lines.

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

Based on this information, the Gisenyl survey also sought to describe
the techniques farmers used to manage their hedges so as te reduce the
problem of yield reducing competition. These methods include regular
cutting, thinning and 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 season. This provides sufficient stakes, J1mmediately beside the
field, 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 is thinned If necessary
and any plants growing out inte the field are cut back.

21




Jt 1is important that staking plante be multi-functional in order to
optimize the land area they occupy. The farmers in Gisenyl liked the
multi-purpose nature of pennisetum. 0ld stakes are an lmportant fuel
source for cooking; the hedge provides considerable protection from
erosion; debris from the hedge increase soil fertility and the leaves can
be used for fodder.

The Glsenyi research shows that an effective, manageable solution to
the staking problem exists near to hand. The applicabilicy and
acceptability of this wethod and of more novel solutions involving the use
of leguminous shrubs such as Leucaena, Calliandra and Sesbania, are
currently being tested by the CIAT agronomist and by a number of University
and development projects.

Interviews on the Plateau Central, with the farmers already growing
climbing beans, also iIndicated a partial solution to the problems of
drought stress, soil fertility and of "fit" within the existing cropping
systems. This solution is to associate the climbing beans with thinned
banana stands near the house. Such stands are ubiguitous, since a house is
not considered a home without sufficient beer-producing bananas, Indeed,
sultability for growing bananas is one of the most important criteria 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 prefarential
ceomposting. Because it provides shade and wind break, the banana
association apparently reduces evapo-transpiration considerably. What is
important 1s choosing & near-optimal density for the banana plants.

Finally, the iInformal interviews were also instrumental in the choice
of one of the two varieties, Gisenyl 2, that are being tested on farmers'
fields.

Conclusion

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

1. Can climbing beans significantly iIncrezse bean productivity on the
plateau? On rich soil with sufficient humidity, the answer 1s
undoubtedly vyes. Their dmpact will, however, be limited by the
availability of compost, manure and staking material.

2. VWould this yield increase he stable, i.e. not too risky for the
smallest farmers? Probably, The association with bananas already
goes some way toward this, but ways of further increasing stability
such as by using early maturing, BCMV resistant varietles, need to be

explored.

3, How can the probleme of staking and soil fertility be solved? Trials
are being conducted by the team agronomist and by several other
projects to test the possibilities of leguminous shrubs as hedges, or
integrated directly dinto field systems, as sources of staking
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material, fodder and as green manure to enhance soll fertility. Such
improved agro-forestry systems promise to alleviate the problems of
system stability, soll fertility and staking material im an integrated
manner. Still, much more work needs to be done on the better
managemwent, production and utilization of manure and compost.

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

Finally, it cannot be over-emphasized that close interdisciplinary
collaboration between biological and social scientists is indispensable for
both the formulation of survey toples and for drawing the proper
conclusions from the information gathered. The program's orientation and
regponses to Information from farmers are the result of intense discussion
amongst the team members and between team members and our colleagues in
interpational institutes.

On~-Farm survey work and experimentation with farmers on new varleties
and new production methods also need to be seen as a constant feedback
process where both farmers and researchers learn from the experience.
Thus, systems diagnosis i1s more appropriately viewed as a continuing
process, rather than as an initlal stage in farming systems research,
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Table 1. Farmer Evaluvation of On Farm Variety Trials, Plateau Central,
1986 a & b.
Variety ¥o. of Overall Average Averzge
Trials Baluat:ion of all Yield
Crirerla Kgfha
(Rarik) (Rerk) (Raric}
Tidrrirba 41 67.4 & 3.4 & 1,723 £y
Tocal
Mixture 41 92.1 3 8.6 5 1,472 2
ISAR
Mixtire 4l 8l.3 N 8.6 @ 1,414 3
Kilhumioe 4 %.4 W %8.6 M 1,35 ®
Rubora 5 41 8.5 & 8.3 ® 1,351 )
Kinndo 92.0 @ 88,9 @ 1,328 6}
A% 87.5 &) 88.4 &Y 1,252 )
Uil 9.0 & 89.3 & 1,134 8

The evalustion acgle is caloulated on the basis that:
100 = Bueellert 80=Good 60=Fafr O=Poxr 2= Very Poor
Saple mize 18-41 fammers
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Table 2. Comparison of the Most Appreciated Variety with the Least

Appreciated Variety, Plateau Central, 1986 a & b,

Performance on good soll

Performance on poor soil

Type of plant

Threzhing

Colour of grain

Kildiumukwe

88.4

82.1

92.1

100.1

96.1

1kinimba

96.1

97.2

53.8

42,2

50.0

Sample size 41 farmers

26



Tahle 3., Follow-Up of On-Farm Varletal Adaptation Trials After
Two to Five Seasons, 1986b,

Conditions wnder widch it
Se11 Given to # of Son mhed ¢ vas growd
Variety grosn other famers  Quantity or pre (B fertile  infertile  tenam
Kiltmise  100% 51 53lg = P=5% 6 & 2
M= 48 ¢
Ribona 5 f.o4 y. ke P =58 487 17 Y4
M= 48 ‘
Tcirrinba 67% 2% 6kg  P=AW 457 a5t 1%
M= &R
Kinudo &% 16 Vg  P=3%L 77 0 o8
M= 66%
A9 P17 0 - - - - -
Clinbring
Mixture 7 5 - - 1144 0 214

Saple size = 45 famers
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Table 4. Sommaire des résultats des essals d'adaptabilité variétale en

milieu rural, ISAR Rubona, saisons 85B/86A.

Highlard Plateat Genterall Fastern Lodlands
Clsenyl Nyzbd sincin Rihashys Yayam Miwzd
Variftés sden 858 8A SB %A 2 BB ®A BB A &
ML, Tocal 300 OB ™ AW W™ KR 7 DB 85
Rilvaudoe ¥ U I 260 - IR W3 DY 108
Tiirinba 0 1M I%lx 180 R v LI T
Ribona 5 ¥ 175 1@ A8 10 160 83 89 613
A197 1% - 1158 2% 134 10 0 88 145 6%
Yesizebachonje 17O 17,
Kinmdo 6 1% W® - B0 - %4
Utk 14 137 - W5 e 73
ML, ISR 1480 - 08 1661
(1. wihiile) 1094 287 1411 1908 181 -
Yo. des essais 5 14 2 9 5 % 8 13 12
Altidode 70 170 1600 1500 1400

Selee

1712%

1645%

1441

a7

14

% gy yivean de p = 0,05 slgnificarivarent mieux que le milonge Jocal
Sarree:s Willi Graf, TS8R Rapport Amel 1986,
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Table 5, Yield Comparison of Bush Beans and Staked Climbing Beans.

Bush Beans Climbing Beans
1,665 kg/ha 2,857 kg/ha i
1,246 kg/ha 2,675 kg/ha ;

b
e
Source: NWYABYENDA, P. Synthése des Resultats de Recherche Sur le Haricot ;
ISAR 1985 au Rwanda durant les 20 dernieres années. z
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(kg/ha)

Tinln.

Takle &

THfferente in vield of Bush and

Clinting Reana in On-Farm Prisis (k.

dry ‘exei;::ht/h‘a. )

£

F
5000 .
B70 kg

4000

3000 +

2000 |

1000 -

1800 2000 000 4pga s 2000
e ( Zneizemmotl Indexs dverage of all
Tk Toan Voztetize
*:place rezion cesswr | interszociion slope -! Corndlation
1 (a} (b)
em | PP — ,_T

______ Ruhashysa 858 oo~ 142,8 1,40 0,84
— - — .| Ruhashya | BG6A | o+ 37} a,93 | 0,77
— - —| fNyabisindu| 85A | 4 190 1,17 0,82
Formolea: yiedd = 2 + De
iouroe: d. Droef 38 N ﬂ;wum '



Table 7. Comparison of Farmers' Evaluations of Climbing Bean Mixture +
The Best Bush Bean, 1986a,

Place Clinbirg Beans Rating Bush Beens Rating
Mugmea Chinbing bean 2.8 Best hush 4,6
19864 mixtire Kilhmices)
(Mayaga)
Nyablsinda Clinbing bean 3.0 Rest bush 4.8
19864 mixtire Fitumiee)
(Plates Central)

The evahmtim is celoulated on the besis that 5 = Fighly acceptable, 5 = Average ad 1 = Very poor
Saple gize 2B farmers
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Table 8. Adopting Farmers' Ratings of Climbing Beans, Plateau Central

19864A.
Excellent Good Fair Poor Very Poor
83% 13% 2% 2% -

Sample size 12 farmers
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Table 9. Gilsenyl Stake Production Survey

Stalctng Material Main Souree of Materisl

Anti-Frosim Barboo ¥ood Tot
Perrrsetum Panboo Wood . Bedges Grove + Other

—— PR S oy

Saple size 10 fomers
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The Advantages and Disadvantages of Promoting Expanded
Dairy Production in Dual Purpose Herds:
Evidence from Latin America

Carlos Beré
Tibardo Rivas

1. Intrroduction

The last two decades have seen an unprecedented increase in the
demand of animal protein in many developing countries, particularly in
those achieving relatively high rates of economic growth such as oil
expoerting countries, several Far East countries and large areas of Tatin
America (SARMA and JEUNG, 1985). Policy makers in these countries are
under pressure to face two broad options to expand the domestic supply
of animal protein: following the pattern of most developed countries of
expanding poultry, pork and intensive dairy production on the basis of
modern feedgraim production (including cassava chips) or expanding
runinant production of beef and milk based mainly on pastures. This
paper discusses some of the trade-offs involved for the specific case of
dairy production in the tropical lowlands of Latin Amerlca.

2. Characteristies of dairv oproducts demand in the Latin American
tropics

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

- relatively low population density, ample land endowment
- intermediate growth rates of population
. = . bagically urban socileties

- per capita income levels significantly above other regioms

- relatively high growth rates of per-capita Incomes In the
seventies with a drastic setback in the elghties

- 8 relatively ample supply of protein and calories with a
particularly high share of animal protein

- ample supply of cattle in relation to population

- milk consumption levels are markedly higher than in other
developing regions.

These are very broad generalizations appropriate to describe the
general setting of dairy production. Wevertheless they mask substantial
heterogeneity both between countries of the region and among income
gtrata and reglons within countries (see RIVAS y SERE, 1983; CIAT,
1986).

Latin America is a relatively recent livestock producing region.
Cattle were introduced to the continent by the Spanish and Portuguese in
the 16th country. WNevertheless they adapted very well and grew to a
stock of presently 200 million head. Cattle fitted very well 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,
trypanosomiagis and several tick-borne diseasss.

Table 1. Macroeconomic indicators for major developing region51
Latin Near Far
Indicator Ameyica  Africa East East

Population (1984):

Inkabitants (million) 9 397.1 435.2 233.0 1351.0
Density (inhabitants/km") 19,7 18.7 19.4 162.4
Growth rate (1970-84) (%) 2.4 2.8 2.8 2,2
Urbanization (%) 68.4 35.6 48,0 38.2
Per capita indiaators:z 4
Income (US$ 1983) 3 1054 692 3257 607
Protein nonsumptious{gmsfday)) 67,2 55.3 78.0 51.1
Animal protein (%) 3 41,2 20.7 24,1 15.4
Caloric intake (caloriesfday)” 2634 2367 2849 2164
Milk and dalry prséuct:3 45
consumption (kg/year) 102.1 30,7 72,9 33.7
Head of cattle per Inhabitant
(1984} "0.79 0.32 0.24 0.20
Self ﬂufficienquin milk and dairy
products (%) 50.6 61.7 80.9 B4 4

/ Country groupings following FAO classification
/ GNP per inhabitant

/ Average 1979/1981

/ Average weighted by population

/ Fluid milk equivalent

Sources: FAD, (19843)

FAD, (1984b)
IBRD (198%)
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The favourable endowment for 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}, The high expenditure shares and income elasticities,
even among low-income, urban strata of the population (Table 3), further
document the importance of milk and dairy products in Tatin American
dlets,

Table 2. Apparent per capita consumption of milk1 in selected Latin
American countries and regilons. Average 1977/84

Self
Apparent per gsufficiency
capita consumption index

Country (kg/inhabitant/year) (%
Brazil 88.1 98.2
Mexico 109.0 B8.4
Colombia 99.5 95.4
Venezuela 139.5 62.0
Central America and Panama 84.5 84.1
Caribbean 39.3 24,1
Tropical Latin America 93.6 88,7
Temperate Latin America 171,60 98.56
Latin America 102.1 90.6

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

Source: CTAT (1988)

Colomblan data analyzed by CIAT (SANINT et al., 1983) document that
nmilk is also an important protein source In rural areas, even though
consumption levels are somewhat lower than in urban regions (Table 4).

A very similar pattern was documented for Panama by FRANKLIN,
SHEARER and ARCIA (1984). 1In rural aveas milk contributed 5.37 to the
average proteln intake and represented 5.5% of food expenditure; in
urban areas values were higher (10.1%7 and 9.4% respectively).

Information on consumption of milk by dairy farming families is
very scarce. OUne farm survey of small dairy farmers in the Andean
Piedmont of Colombia documented that home consumption was 0.66 kg per
capita per day (KLEEMANN et al., 1983; p.220). The authors calculated
that on these farms wilk was supplying 247 of the protein requirements
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Table 3. Expenditure share and expenditure elasticity of milk and
dairy products In the lowest and highest quartile of the
population, selected cities of Latin America

Expenditure share
of total food Expenditure
expendlture elasticity
lowest  Highest Lowest  Highest

Country City quartile quartile quartile quartile

BRAZIL Sao Paulo 10.5 10.4 0.87 0,40

COLOMBIA Bogoti 9.6 10.6 0.91 0.52

Barranquilla 10.4 1.0 .99 0.32
Cali 7.0 12.5 1.02 0.37
Medellin 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
Guayaguil 8.9 12,5 0.78 0.33
PARAGUAY Aguncidn 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. Colombila, 1981
Urban Rural
Guintile Quintile
lowest  highest lowest  highest

Contribution to protein intake

per adult equivalent (%) 10.41 16.24 11.98 15.73

Contribution to calorie intake

per adult equivalent (%) 3,99 7.63 4,23 6.61

Food expenditure share (%) 7.7 10.4 8.7 11.3

Source:

SANINT et al. (198%5)
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wer adult person, 14% of the calories, %9% of the calcium and 76% of the
phosphorous requirements. Due to the continuous supply of milk and the
divisibility of the product, this pattern of ample home consumption of
milk can be expected to be a general feature of dairy farming systems in
the region.

Contrary teo the situvation of market saturation in developed
countries, mwmilk and dairy product demand 1s quite price-and income~
elastic in Tatin America. For the city of Cali, ANDERSEN et al. (1978)
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 dataset to estimate income elasticities by
income quintile (Table 5). 1Income and price elasticity estimates for
individoal 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 pilot study of milk and dafry product consumption patterns is
presently being undertaken for the city of Palmira, Coclombia (RIVAS y
SERE, in process). Initial results indicate 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 te milk and dairy product consumption are
generally determined by the wage-good character of this commodity group
for urban consumers. Milk consumption by children 1s considered an
esgential 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
wilk, no price controls for dairy products, special programs to
distribute milk to children in schools. Dairy imports are generally
administered by government; they are used to bridge the gap hetween
domestic supply and demand at government controlled prices. This hasg
been particulaerly attractive due to the low prices of milk powder on the
world market. This 1s reflected by self sufficiency levels of well
below 100 for most countries of the region. During the period 1977/84
only Uruguay and Argentina were net exporters. The average level of
self sufficiency in wilk (fresh, condensed, powdered) of tropical Latin
America was BB.7% during the same period (CIAT, 1986).

The policy of contrelling prices of flufd milk while letting the
market operate in the sector of dairy 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.
Thegse products supply substantially higher cost protein {see Table 9)
and consumption levels are very low in all but the highest income
strata. Thus the daifry Industry 1s trapped in low volume market catered
for by a high-cost industry with limited growth potential. This has
penalized low income consumers by diverting milk from fluid milk to
higher priced dairy products and by inhibiting the growth of the
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Table 5. Income and price elasticities of milk by income level.
Cali, Colombia, 1969-1970

Tncome Price
Income level elasticicy elasticlcy
1 (lowest) 1.83 ~1,788
2 1.65 -1.621
3 1.13 ~1.121
5 .20 -0.201
Average 0.77 0,771
Sources: ANDERSEN et al. (1978)
ANDERSEN and CAICEDO ({1978
Table 6, Price and income elasticities of demand for individual
dairy products, Chile.
Prics Income
Froduct elasticity elasticity
Fluid milk
. fresh -(.,83 4,83
. reconstituted -1.56 (.96
Dry milk -1.88 0.%80
Condensed milk ~{).69 1.57
Butter -1.06 0.64
Yogurt -0.77 0.73
Fresh cheesge -0.24 1.68
Other cheese -0.61 1.73

Source: CORFO {198%).
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Structure of milk and dairy praducm1 consumption by income

Table 7.
level. Palmira, Colombia, 1986 (kg/personfyear)
Income Strata
i 4 4 Z
Product {lowest)} (highest) Average
Kaw Wilk 2337 YA T28TY 2T 5.3
Pasteurized milk 34,4 35.3 43.1 65.3 35.8
Dry milk 8.9 23.9 7.3 3.7 23.9
Subtotal 89.0 112.1 178.6 171.1 111.0
Cheese 6.0 20,6 30.0 49.0 17.0
Total 4 95.0 132.7 208.6 220.1 128.0
. Ineome index 100.0 226.5 391.8 556.5 206.6
. M1lk expenditure as
percentage of food
expenditure g.1 12,9 15,7 16,9 12,1
. Heuseholds surveyed 39 66 40 35 180 *
. Expansion factor 26,3 66.2 6.9 0.6 100.0 *
® Total
1/  In terms of fluid milk equivalent
2/  Average weighted by expansion factor
3/ Income level of household block as defined by city administration
4/ Mean income of of stratum 1=100
Source: RIVAS and SERE (in preparation)
Table 8. Per capita consumption of milkI by age group and income
level. Palmira, Colombia, 1986 (kg/year)
Ege group Lvears)
Income i/ and T3 and Index
level nl8 =18 =37 =3 (3 /(2)
99 12 37 (47 57 (57
T TIGWT 35.04 54750 T32760 TEZ700 37
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
1/ Includes raw, pasteurized, dry and baby milk in terms of equivalent
- floid milk.
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

Price per

kg protein
Product (US$)
"Costelo" cheesel 6.%94
Raw milk 8.79
Pasteurized milk 9.01
Powdered milk 14.97
Parmesan chessge 20.29
Fresh cheesge 22.08
Cottage cheese 23.06
Condensed milk 25.91
Yogurt 43.92

1/ Very dry cheese of long shelf life used for cooking.
Source: RIVAS and SERE (in preparation)

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

Given the levels of domestic producer prices of most countries
above international prices and the stated priority of most governments
of expanding. dairy production, there seems to be ample room for import
substitution” and consumer price reductions 1if supply is expanded and
marketing efficiency improved.

3. Deairy production systems in tropical Latin America

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

1/ TLatin America’s net Imports of milk and dairy products amounted to
a total value of_BS$789 millieon in 1984 (FAO, 1985).
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The highlands are characterized by the fact that C3 temperate
grasses and legumes are the dominant forage sources and European breeds
perform well under the prevalling environmental conditions. This has
led to the development of specialized dairy operations using mainly
Holstein Friesian or Brown Swiss cattle. These systems are important in
Colombla and Ecuador but are also found in Central America, Venezuela
and Peru,

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

The lowlands are characterized by high temperature and at least
seasonally high moisture allowing the productive growth of the mnore
effieient C4 tropical grasses. These produce large volumes of forage of
low to intermediate guality. The environmental conditions, the presence
of ticks and tick~borne diseases favour the use of adapted Bos indicus
cattle as well as the Criollo cattle, descendent of the Bos taurus
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 so-called dual purpose beef milk system, and the specialized
‘milk  production sgystem similar to production systems in tropical
highlands and temperate regions based on introduced Bos taurus cattle.
A classification approach and case studies of individual systems were
presented elsewhere {SERE, 1983), while bilologic and economic
performance of dual purpose systems as well as research trends and
priorities were reviewed by SERE and VACCARD (1985). Here only a very
brief description will be made of each system; emphasis will be placed
on the advantages of each system from both the producers' and & national
perspective.

The relative importance of both systems In different countries is
shown in Table 10, Given the fact that statistlcs only report the total
number of cows milked and average yield, proportions of cows and ocutput
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 cows 1s greater than shown by the national averages.

Speclalized dairy systems can be described as an unstable
equilibrium of European dairy cattle in an environment not sultable for
them, Cows can achleve higher lactation yields than local cattle but
require high inputs. ULack of tolerance of tick-borne diseases and
sensitivity to high solar radiation imply that they have to be handled
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Table 10, Importance of dual purpose wilk production in the Latin
American troples. 1984

Dual~- Milk of
purposs dual-purpose
cows as cows as

Dairy Yield percentage, percentage
cows per cow dalry cows of total
Country {*000) {kg/vyear) (%) (%}
Bolivia 56 1418 54 19
Brazil 14700 714 89 63
Colombia 2800 1600 75 38
Ecuador 720 1375 56 29
Mexico 8900 812 84 52
FParaguay B7 1897 30 8
Peru 675 1156 67 29
Dominican Republic 229 2009 25 6
Venezuela 1387 1072 82 57
Central America:
Costa Rica 270 1258 62 25
El Balvador 261 954 77 4]
Guatemala 400 825 B4 51
Honduras 430 651 92 71
Ricaragua 200 625 94 75
Panama 56 958 71 40

1/ Caleulated 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}l.

Source: fwn calculations based on FAQ (1983},

permanently stabled and forage has to be cut and carried. This Implies
heavy investments in buildings and agricultural machinery. The
relatively low quality of tropical roughages, cowbined 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 diet., A&dditionally, serious health problems
impair productivity and increase costs. Venezuela is the country with
the largest experience of this production system. There VACCARD (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%7 had stillbirths. Of the female offspring born in Venezuela 17.7%
died before reaching the age of 9-12 months and losses of 21% occurred
between 9-12 months of age and first calving due to death and involun-

43



tary culling. For those calving, first lactation ylelds of 2605 kgs
were estimated while crossbred heifers reared on the farm under the same
conditions produced 2495 kg per lactatiom (VACCARO, CARDOZO and VACCARO,
1983). Results from Cuba under intensive feeding wanagement similarly
document lower reproductive efficlency of purebred Holsteln cattle
versus crossbreds (PRADA, 1%979).

Similar information was obtained by WILKINS et al. (1979) in the
Bolivian lowlands, clearly documenting the higher productivity of
crosshreeds, WILKINS et al. conclude that production costs of systems
based on purebred cattle gre higher than the pgross revenue under the
Bolivian conditions and that milk yield similar to that achieved in
temperate Great Britain would be needed to break even,

MADALENA (1986} reports a study from India by PATEL et al. (1976)
where 350 small herds were monitored fortnightly to register inputs and
outputs of herds of differemt genotypes. The general conclusion was
that European Zebu crossbreeds had a better economie performance than
purebreds and buffaloes.

MADALENA's own data from the Brazilian Cerrado, a somewhat less
stressfol environment than typical tropical lowlands, show the superior-
ty of 3/4 Holstein grade cattle over purebred Holstein Friesians. Addi-
tionally his data show a substantlal genotype-environment interaction
{MADALENA, personal communication).

On the other hand, dual purpoese systems achieve substantially lower
lactation yields, lower productivity per hectare, or man-day but achieve
returns to capital making it a competitive system within the prevalling
socioeconomic frame as documented by its predominance across the region
(see Table 10). A detailed monitoring study of two years of operation f
of six dual purpose farms in the Central Provinces of Panama (CIAT, :
1984a, 1984b, 1985) gives clues to the reasong for this performance.

Table 11 describes the average resource endowment. Farms are
small- to medium-sized, operating on land that is marginal for crops due
to a long dry season (4-6 months}, poor soils, hilly topography. High
input costs and small farm sizes causing high mechanization costs
additionally limit crop options.

Family labour i1s used particularly for wilking and livestock
handling but hired labour supplies 2/3 of total man-days employed,
especially for tasks like weeding and repairing fences which are
frequently carried out by contract labour. Capital structure clearly
reflests the extensiveness of the system and explaing 1its resilience to
unfavourable economlc situationg. Land and cattle are self perpetuvating
assets wich do not require regular maintenance and depreciation
regserves., 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 reproductive efficiency
than extensive cow-calf systems basically using the same respurces, thus
documenting the fact that through dual-purpose systems a more labour-
intensive use of cattle and land resources 1s made and at the same time
more calves are produced. This 15 due to the better feeding of cows
which produce milk iIn addition to calves and more intensive management,
Weaner weights are lower than those of beef cows but the additional
value of the milk produced more than offsets this because the market
deoes not penalize lighter weaners in direct proportion to the weight
difference. This 1g explained by the extensive eubsequent rearing of
young stock and compensatory growth which imply that differences are not
significant at slaughtering time, The narrow milk-beef price ratic
prevalling in the tropics contributes substantlally to the economles of
this system.

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

Average farm size (ha) 69
Paddocks (average number) 6.5
Land use (%}: native pastures 32.3
naturalized Hyparrhenia rufa 42,1
sown pastures 22.5
crop stubble 1.8
crops 1.3
Solls: pH 5.1 - 5.9
?285 (parts per million) 2.6 ~12.2
Cattle: head (average) 118
Animal units (average) 102
cows (%) 32.2
steers, fiZ years (%) 5
Labour: total man-day (average) 542
family labour (%) i3
man—-days /hectare 7.9
man-days/animal vnit 5.3
Capital: Us$ {(average) 61,171
land (%) 39
cattle (%) 52
constructions, fences (%) 8
small equipment () 1

Source: CIAT (1984a)
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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
Adult mortaliry (%) 3.3 3.5
Calf wmortality (%) 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 gross 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 the cost structure 1s the overriding importance of
the labour component which has a heavy incidence 1in livestock handling,
weed control and others. In this example pasture maintenance
{fertilization and resowlng of degraded parts) has an incidence above
the regional average due to the fact that these farms were receiving
agricultural credit with supervision. Thus 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. This
calculation ignores employment generated in the milk carting sector,
milk processing, ete. Using essentially the same domestic resources
{marginal land, local cattle) dmal 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 emploved is somewhat above the wage rate
(U555/man~day) and return to capital 1s 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,
Cash flow aspects are of particelar importance to smallholders given
their limited access to imstitutional credit, a general feature of rural
credit in Latin America.
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Table 13. Economic performance (US$} of dual purpose farms in the
Central Provinces of Panama

Indicator (average) Year 1 Year 2
Grogs return {average) 8544 8218
- milk, (%) 49,6 56.0
» beef (%) 50.4 44,0
Costs 3117 3687
. livegtock handling (%) 39 35
. weed control (%) 10 10
. pasture renting (%} 5 8
. pasture maintenance (2) 11 11
. animal health and supplementation (%) 12 9
. other (%) 23 27
Return to family labour and total capital 5472 4531
Return to labour (manwday}zz
. family 20.6 13.5
. total 10.1 4,8

Return to capital (%) 3

1/ Net of changes in cattle inventory
2/ Inputing 3% interest on farm capital
3/ Inputing a wage of US$5 per man-day for unpald family labour

Source: CIAT (198%)

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

Information from a cost of production survey for different
livestock systems of Colombia (BALCAZAR, 1985) documents the similaricy
of the cost structure of 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. LULowland 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 Bogotd case presents important use of milk replacers 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 systems in Colombia

Specialized System Dual Purpose System

Region: Bogotda Antioquia Atléntico Tolima Atlantico
Technology level (medium)} (medium)  (medium) (medium) (low)

a) Labour 33.00 30.97 47,00 55,20 68,78
b} Inputs 60.42 64.68 37.07 39,05 13.57
mineral feeds 3.81 2.23 2.68 6.01 0.15
.concentrates 20.92 44,96 7.18 7.01 0
.milk replacers 3.25 0,28 0 D 0
.arimal health 2.87 2.66 5.61 8.8 1.88
.fertilizers 16.93 10,07 0 0.58 0
.herbicides 0,14 0,39 7.38 5.71 3.55
seeds 0.76 0 0.08 0 0
fence maint. 0.58 0.42 1.72 2.42 1.87
JArtificial inseminat, 2.09 0.58 6.21 2.03 0
,fuels 1.53 I.31 5.54 4,03 - 6,11
.pasture rent 1.70 0 o 1.49 0
.milk transport 0 0,13 B 0 0
.others 5.84 1.65 .67 0.97 0,01
¢) Depreciation machines
and equipment 6.33 4,34 15.61 5.74 17.65
TOTAL, . + +» . . 100 100 100 100 100

Source: BALCAZAR {1984)

The competitive edge of troplical lowlands production over
gpecialized highlands system is documented for the Colombian case by the
growth of the participation of lowlands regions in national production.
BEJARANO et al, {(1984) report than the share of the Worth Coast, the
main dual purpose reglon, grew from 29.5%7 in 1976 to 35.9% in 1983. Inm
Brazil the participation of the temperate and subtropical Southern
region has remained constant at about 22% of national production.
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Within the Brazilian troplcs, production is being gradually displaced
from the Southeastern region, which includes the major cities (Rioc, Sao
Paulo) towards other zones, particularly the Cerrados (Central Vest
region) which presents a growth rate twice the national average for the
period 1968/81 (Table 15) reflecting the increased competitiveness of
nore distant regions as road infrastructure improves.

Table 15. Evolution of dairy production in Brazil by regions

(1968/81)
Bhare of national Averape
production (%) growth rate
1 of production
Region 1968 1981 (1968781
North 0.5 1.3 11.8
Kortheast 11,9 13.4 4.8
Scutheast 59.7 ¥2.1 2.8
South 21.0 22.9 4,6
Central-West 6.9 10.3 7.1
Brazil 10G.0 100.0 3.9

1/ North includes states of Rondonia, Acre, Amazonas, Roraima, Para,
Amapa.
Northeast includes states of Maranhao, Piaufi, Ceara, Rio Grande do
Norte, Paraiba, Pernambuco, Alagoas, Sergipe, Bahia.
Southeast includes states of Minas Gerais, Espirito Santo, Rio de
Janeiro, Sao Paulo.
South includes states of Parand, Santa Catarina, Rio Grande do Sul.
Central-West includes states of Mato Grosso do Sul, Mato Grosso,
Gplds, Distrito Federal.

Source: TBGE (1971) and (1983).

Very few studies have analyzed the competitiveness of alternative
dairy production systems in terms of thelr 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, mainly dual purpese 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 (DRCY coefficients for all altermatives were below the shadow
exchange rate suggesting the rationale for the proposed import
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substitution strategy. Sensitivity analyses reducing the international
price of milk 10Z showed marked increases in the DRC coefficients
reaching values close to the shadow exchange rate, thus indicating
limited comparative advantage,

The situation of most other countries of the region (Colombia,
Venezuela, Brazil) where adapted cow-calf systems are predominant
implies that the marginal tesources 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
systems into more labour-intensive dual purpose systems. Given the
relatively high price of milk the dual purpose system can introduce =z
floor price for labour if there 1s a market for the milk. On the other
hand, if labour becomes scarce, productivity can be increased through
better feeding, milking of higher yielding cows, and even machine
milking. This intensification process can be observed in Venezuela,
where average milk yleld 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 tend to have positive equity effects. A number
of studies show that dual purpose farms tend to concentrate In the small
to medium sized farm strata. In Brazil, DIAS (1986) reported that of
28000 milk producers supplying NESTLE 58% supplied between 1 and 50
liters of milk pexr day, Only 6% of the farmers supplied more than 200

1/day.

RIVAS (1974) surveved a random sample of 476 cattle ranches of the
Colomblan Worth Coast. While 76%Z of the ranches of less than 200 ha
-milked cows, 53% of the farms between 201-500 ha milked, but only 14.9%
of the farms of more than 500 ha produced milk, OITE et al, (1985)
suggest that for the Department of Cdrdoba, on the Colombian North Coast
the number of herds of less than 30 animals is negligible. They
estimate that 50% of the population of more than 30 animal herds is in
herds of between 30 and 100 head, 25% in herds between 100 and 200 and
25% in herds of more than 300 head, On the other hand, the lumpiness of
the investments needed to operate specialized lowlands systeuns
{constructions, machinery, qualified management, access to credit) make
small scale operations unviable. Due to its very capital-intensive
nature, nelther is it an attractive employment generation option.

For the lowlands a clear—-cut case can be made for dual purpose
systems of varying Intensity vis-a-vie intensive specialized systems.
On the other hand, highland production is contributing a substantial
share of the market in many countries of the region, e.g. Ecuador,
Colombin. Wevertheless the availability of suitable highlands is very
variable between countries. At the same time empirical evidence
documents an increasing role of dual purpose systems even in countries
with highland aress such as Colombila.
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4, Constraints and potential strategles for the development of dual
purpose systems

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

Detailed farm monitoring studies of more intensive smallholder dual
purpose systems show that these systems generate reasonable income
levels, coutinuous cash flow, whilst they involve low preoduction risks
and make efficient use of domestic resources. A number of surveys and
reviews (SERE y VACCARO, 1983; VACCARO, 1986) have documented the low
productivity levels achleved per cow or per hectare and the limited use
of improved technology. A vast range of technologies have been proposed
(see PRESTOW, 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 Colembia, can be associated with public efforts iIn
the road infrastructure 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 infrastructure investments associated with other sectors such as
petroleum, cotton, and forestry.

The central hypothesis of this paper is that development of lowland
tropic milk production systems has been constralned by the lack of a
coordinated investment strategy involving private on-farm investments,
public infrastructure investment and private or public investment In milk
collection, processing and marketing, This underinvestment is related
to a lack of evolution in the urban segment of the dalry industry from
small local companies to large efficient industries working nationally,
This stagnation is related to government pricing policles which are
supposed to benefit low income consumers.

The fact that farm-produced low guality cheese sells at a price
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 acts a
deterrent for on~farm investments, because the profitability of
intensifying production is very dependent on off-farm services. BSemi-
intensive dairving is an activity which s sensitive to off-farm support
services such as roads, artificial insemination, milk collection and
cooling, input supply, etc. It is a complex system with wide-ranging
interactions. Thus a multitude of interrelated biologic 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 wilk can certainly be identified as a particularly
binding constraint in most situations. Milk is a perishable product of
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low unit value, thus farm gate price can be seriously affected by milk
collection costs. Dual purpose farms tend to produce low volumes of

milk and farms tend to be scattered over the region. Poor roads imply
additional costs and risks to milk collectors, Poor infrastructure,

high costs and consequent low margins imply a high marketing risk for
producers and low profitability. These act as deterrents for on-farm
investnent by farmers.

Dairy production was initially developed in regions of intermediate
to high altitude close to the urban markets and milk was to a large
extent sold as raw milk to nearby urban consumers. In the course of the
development process increased demand particularly for dairy products led
to the installation of processing facilities close to these centers, In
this situation dailry markering was not considered a major bottleneck as
stated by FRANKEL (1982) in his review of World Bank financed dairy
projects.

The gradual development of road Infrastructure in the lowlands
created the potentisl to milk existing lowlands beef cows as well as to
intensify towards more efficient duzl purpose systems based on crossbred
cows. The competitiveness of lowlands dairy production was further
increased by the introductlon of more adapted forage speciles and the
delivery of minimum services to the livestock sector. All this has
markedly altered the national dairy scenario.

Tropical dual purpose systems, particularly if European x Zebu
crogsbred 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 mechanlsms such as differential dry and wet season
prices, quota systems, etc., have been implemented by milk procegsors to
induce off-season production. WNevertheless this is only possible at
substantially higher marginal costs. This rise in marginal cost is not
very marked in systems where ample use of concentrates i1s made
year-round as is the case in the highlands systens, or in very extensive
dual purpose systems grazing pastures of year round low guality. Poor
nutritive condition of cows does not allow seasonal mating, a
prerequisite for more efficlent coordination of seasonal forage supply
and demand. But technical innovations in the {ield of tropical
pastures, such as legume-grass pastures, wake it possible to achieve
intermediate levels of production with almost exclusive use of pastures
during wet sgeason. 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 production pattern to achieve low cost production., A
similar process has to be envisaged for the tropical lowlands areas, if
milk prices are to be reduced in arder to expand consumption by
Jow-income urban consumers.

Three complementary strategies seem feasible:
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a) Seasonal importation of dry milk,

b) Integration of local seasonal markets at a national or
regional level using the asynchronous weather patterns of
individual regions.

¢} Seasonal production and reconstitution of locally produced
milk,

Most countrles are net importers of dry milk, A targeted
importation of marginal amounts needed to balance supply and demand can
reconcile seasonal production snd c¢onstant demand. Revenue from sale of
reconstituted milk can to some extent support producer prices in the wet
season.

Integration of regional markets into efficient industries requires
structural changes in the milk processing and marketing Industry as well
as technical innovations in milk production, collection, processing and
retailing. Particularly dmportant are technological developments
reducing the costs of collecting milk from dual purpose systems. Thege
technologles will on the one hand induce horizontal expansion and on the
other make intensification economic.

Promising technologies include:

a) Development of low-cost milk-cooling eacuipment for individual
farmers or groups of farmers thus allowing less frequent milk
transportation of larger volumes and in some cases twice daily
milking.

b} Development of techniques to reduce volume of milk transported
such ag ultrafileration,

2Y Identificetion of milk additives to replace cooling for longer
transportation routes.

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

e} Design of efficient systems to market milk and dairy products
to low income urban consumers. Products such as UHT (long
shelf-1life) milk might play an important role.

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

5. Poliey implications

Policy implications of the above described situation and potentials
are grouped under the following headings: research needs, foreign aid,
pricing policiles, institutional 1issues- and infrastructure investment
policy. Many issues naturally transcend individual headings.
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a} Research needs

Within the sociceconomic field, marketing issues should bhe assigned
the highest priority, particularly emphasizing the need to develop
mechanisms to let low-iIncome urban consumers have access to milk and
dalry products. This research should include diagnosis of existing
dafry industry, its structural adjustment problems, new technologies,
new products. Given the high priority assigned by peliticlans 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 & scheme to tax dairy product
consumption te subsidize fluld milk. Income group specific demand
parameterys are needed to be able to assess the i1mpact of such
interventions.

On the production side, domestic resource cost sgtudies of
alternative production systems and supply expansion options (regions,
systems, etc,) are needed., Particular microeconomic issues include the
costs, benefits and risks of more Intensive dual purpose systems and
particularly the economics of seasonal milk preduction. At the industry
level, efficiency of present structure, bottlenecks and options of
structural adiustment 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 is crucial to dintensify the production
efficiency at the farm level and consequently to induce the development
of the whole dairy sector., Tropical pasture research has been
successful In increasing productivity per hectare. Major efforts are
needed to improve pasture quality (digestibiliry, protein content,
voluntary intake) to increase production per cow. The potential merits
of more seasonal production schemes should be assessed by means of
bioceconomic modeling. If promising results are achieved, physiecal
experiments should follow. Furthermore, the development of technologles
to store milk on-farm, quality-test 1t, transport it, turn it into
approprilate dairy products for local consumers could have a high
pay-off,

b) The role of foreign aid

While past activity has malnly been to donate dairy products,
developed economies could play a more targeted role in developing local
milk preoduction and demand. 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 levels of milk
production will require more sophisticated schemes to avoid disincen-
tivating domestic production. Cattle exports have also been extensively
used as an ald mechanism. Empirical evidence from the lowlands tropics
of Latin America shows that it has to be used carefully and targeted
towards producing dmproved bulls for crossbreeding programs., In many
cases artificial insemination will be a-‘more cost—effective way to
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achieve the same result., Dairy~surplus developed countries have an
industry producing equipment for processing, transporting, handling
dalry 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 supplied should be appropriate".
The same countries have developed a research infrastructure of dairy
science, milk technology, agricultural engineering. This stock of
knowledge could contribute to the design of "appropriate™ dairy
products, technologies and to the training of developing country
persomnel to perform this research.

¢) Pricing policies

Governments have tended to c¢ontrol {luid milk prices, while
exerting less control over dairy products. In the long ren this has
diverted fluld milk from the market towards dailry products and did not
increase milk consumption. More targeted measures could create
incentives for developing an efficient fiuld milk market while at the
same time dncreasing intake by specific groups of the population.

d) Institutional policies

Dairy development tends to be associated with an increasing level
of farmer organization. Partirularly 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 activities between individuals. Dairy
cooperatives have playved 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 fallures of dalry service
organizations (particularly dairy cooperatives) are needed to contribute
to more efficient policy-making.

b, Concluding remarks

Yield increases were the major source of increased production in
crops in Latin America during the seventies after a rapid area expansion
in the sizties (PAULING, 1986}, In livestock production, iIncrease in
stock numbers is still a major source 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 vield per cow increases and 53% to increases in cow numbers
(CIAT, 1986).

This comparison documents the different growth patterns of crop and
ruminant animal production in Latin America. While deteriorating terms
of trade particularly with respect teo agricultural mechanization
{basically a fixed cost per hectare independent of yield levels) make
only higher yielding crop production economic, ruminant livestock
production can make efficient use of frontier lands with low or zero
opportunity cost. Milk production from-dual purpose herds has
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intermediate levels of Infrastructure requirements. The mo=st
outstanding feature of this production system is its flexibility to
respond either by increasing yvield levels or expanding horizontally
according to wmarket forces.

Joint efforts by forelgn aild agencles and Latin Americans to
develop appropriate technologies and policiles for the dairy sector will
not only foster a more equitable development of the region but will also
be a valuable contribution to the identification of strategles for the
development of Africa's livestock sector in the coming decades.
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The Meat of the Matter:
Cassava's Potential as a Feed Source in Tropical Latin America

John K. Lynam

Latin American economies have gone through a period of profound
structural change in the post—war perlod, accompanied by a number of
adjustwent problems, as reflected In strains on urban services, high
inflation rates, malnutrition among 2z eignificant portion of the urban
population, a rising external debt, and high rates of unemployment.
Virtually all of these adjustment problems have antecedents in or
implications for the agricultural sector, a fact which has motivated a
heavy policy intervention In this sector. The focus of these Interventions
was the grain and livestock sector, as governments strived to balance
policles focused on low urban food prices with the maintenance of
incentives to domestic farmers., The following discussion will review the
interaction between changing demand conditions, policy interventions, and
production response for meat and grains. This will then provide the
context for an evaluation of the opportunities for cassava to play a more
fundamental role in this sector. The arguments cover a wide rerrain and
are schematically presented in Figure 1,

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

The structure of agricultural output in Latin America is heavily
welghted towards livestock products, especially 1f compared to either
Africa or Asia (Table 1). Livestock production is larger in value terms
than the combined production of cereals and other starchy staples. In the
livestock sector beef cattle form the largest component and in turn command
significant land resources. In particular, permanent pastures in Latin
America cover three times more area than the land devoted to anmnual and
permanent crops (FAD, 1985). There are historical, structural and economic
reasong for the preeminent role that cattle play in the Latin American
agrieultural economy. Moreover, this importance in the agricultural sector
is tranmslated iInto 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)., 1In the development of the
encomienda system in 16th century 5Spanish America, Keith (1980) points out
that “stock raising was generally the first economic activity ... which was
taken up by the encomenderps. {(However), stock raising remained the
primary sector of 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 enterprise adapted to
a land surplus agricultural economy. Markets, however, were needed for
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TABLE 1. Structure of Agricultural Qutput by Region, 1976-80.

Other Other
Region Cereals Staples Tivestock Foods Nonfoods
() {5 (%) (%) (%)
Latin America 17 9 33 31 11
South Asia 43 G 13 27 7
Southeast Asia &4 10 12 26 3
Africa 17 27 18 25 14

Source: World Bank, 1982

62



Figure 1. Schematic of the Analysis of Cassava whithin the Latin America
Grain-Livestock Sector.

Meat Sector

Demand

b o B Wt Tk A P W W W W e e

T T T T T TR e e e e e B
: Equilibrium Price !
S
i /] &‘ i
1 |
i ]
i Extensive Intensive ;
i £ i
| e o{ sy Je ] Fegim |
| Supply Supply 1
: I
o i 7/ ______ ,.[
/

Feed grain ubstitution Food Grain
Demand -~ Demand

!

- e o - -

Cassava 88 a

Policy e
Option T . T
Cereal Cereal
Production Imports
e 7
' I Policy Area Grain Sector

63



cattle to achieve economiec significance, 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 haclenda which developed as a response to limited markets.
As Grindle (1986) summarizes the point, the hacendados "often acquired land
in order te limit production of commodities where prices might decline as a
regult of Increased output, and to limit competition from other haciendas
or from the Indian communities. Most centrally, monopoly over land made
avallable a surplus labor force that served to subsidize low levels of
production In a context of generally low prices for agriecultural
commodities,”" The resultant, skewed farm size distribution would be key to
the future expansion of the livestock industry, when markets came to be
established.

The market stimulus for livestock production came in the 18th century
with the rise of the sugar plantation. Cattle were needed not only for
draft power in field transport and to rum 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 sugar
plantation coincided with the rise of large stock raising enterprizes. The
greater requirements for draft power in turn led to the importation into
Cuba in the 19th century of Zebu cattle frow India, which in turn provided
the basis for shipments to Colombia and Brazil, The Zebu stock would
eventually supplant the original criollec 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 cost. In latin America thils was provided by the abundant land
“available, whirh was in turn accentuated by the farm size distribution.
Profitahle beef production, however, required markets and these would have
to walt, 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, Because of the lack of storage or
refrigeration, apart from the dried beef of Wortheast Brazil, swine and
poultry were a more appropriate meat source for farm famllies. A minimum
population density was necessary to make possible beef consumptien on a

regular basis.

This feature of beef consumption is reflected in current 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 of beef is
higher than in other parts of Latin America. 1Im countries such as Brazil,
congumption of pork is much higher in rural areas than in urban areas.
Overall meat consumption is significantly higher in urban compared to rural
areas in Latin America. This is possibly due to the generally higher
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TABLE 2, ULatin America: Shares of the Total Food Budget Spent on the
Principal Caloric Staple (Highest Expenditure)} and the Major

Meats.
Caloric Staple
Country Commodity Share Beef Pork Chicken
(%) (% ) (%)
Pary (1971-72)
North Coast
Cities Wheat 8.3 11.2 9.1 5.1
Towns Wheat 7.8 13.6 9.1 3.3
Rural Wheat 8.6 7.3 G.2 2,2
Central Sierra
Citles Wheat 12,5 12.8 10,8 n.4.
Towns Wheat 11.4 3.0 9.8 n.a,
Rural Potato 20.6 3.2 7.2 n.a.
Low Jungle
Cities Wheat 10.0 9.6 12.4 10.0
Towms Wheat 8.6 8.6 9.0 7.5
Rural Cassava 9.7 1.4 5.8 6.2
Brazil (1975)
South
Cities Wheat 8.2 17.6 1.2 4.8
Towns Wheat 9.7 14,0 2.3 5.3
Rural Rice 9.7 6.6 4,7 4 8
Sao Paulo
Citiles Wheat 7.6 13.0 z.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 Yheat 11.3 19.1 4.0 3.8
Rural Cassava 9.1 17.8 7.2 0.8
Colombia (1981)
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 }1.?1
Rural Rice 20.0 i0.6 2.2 3.0

Includes epgs

Source: Lizardo de las Casas Moya (1977); IBGE (1977); Sanint, Rivas, Duque

and Sere {1983)3; Franklin, Shearer, Arcia (1984),
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TABLE 3. Latin America. Per Capita Consumption of Meats
Disagpregated by Region and Rural-urban Residence.

Country Beef Pork Chicken
(kg) (kg) {kg)

Peru (1971-72)
North Coast

Cities 12.8 20.2 6.4
Towmns 15,7 20.3 3.7
Rural 6.7 17.3 1.9
Central Sierra
Clties 15.7 19.1 n.a.
Towns 4,7 18.3 n.4.
Rural 2.7 10.4 n.a,
Low Jungle
Cities 11,0 20,3 6.7
Towns 8.4 11.8 3.9
Bural 0.6 4.8 2.3
Brazil (1975
South
Cities 31.1 1.8 10.8
Towns 21.0 3.8 9.8
Rural 7.8 7.1 10.9
Sao Paulo
Cities 19.0¢ 2.9 11.0
Towns 15.9 4.2 8.9
Rural B.2 4,2 7.1
Nertheast
Cities 17.9 1.8 10.5
Towns 15.4 4,5 4.7
Rural 6.7 5.3 3.1
Colombia (1981)
Atlantie Coast
Urban 46,0 1.7 3.0
Rural 30.0 1.5 1.4
Central Region
Urban 31.9 2.6 2.2
Rural i0.6 1.2 i.1
Fastern Reglon
Urban 34.9 0.4 1.4
Rural 23,(3 {}‘2 1 ‘0

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

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

Beef i a staple with a significant difference from what that term
normally implies. 1In general it is the major component in the food budget
of urban consumers in Latin America. This gives it an important weight in
congumer price indices and therefore makes 1t of political interest to
govermments trying to hold back inflation. The difficulty with beef as a
staple, and therefore in a policy context, is that demand for beef 1z not
highly inelastic with respect to either price or Income. The point ig made
in Table 4, which shows beef consumption by income strata. Beef is
important in the food budget of the poor, but, and the but should be
emphasized, caloric staples such as rice in Brazil, Colombia, and the
Dominican Republic, wheat in Brazil and Pern, and maize in Mexico are
usually as important or more Important. On the other hand, beef is far
more important in the food budget of the rich. Beef is thus not a classle
wage good; any benefits from interventions to control beef prices are
directed principally at the higher income strata and moreover, because of
the relatively higher price and income elasticity (Rivas, et. al., 1986)
attempts at controlling prices will either be marginal or extraordinarily
expensive. For policies focused on maintaining cheap urban staples,
caloric sources have been and will continue to be the appropriate wage
goods in a Latin American context,

Nevertheless, the welight that beef has in the Tatin American diet, the
relatively more elastic demand for the commodity, and the land extensive
production systems translate inte a significant command on the productive
resources of the agricultural sector. Rising demand for beef could bid
resources (both land and capital) away from staple commodities whose demand
is much more inelastic. However, rising real prices for beef calls into
guestion the potential for substitution In demand. If beef can be
substituted for, then there is potential botrh for controlling mweat prices
and for intensifying meat production systems in general.

& Chicken in Everv 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. Latin America: Shares of the Food Budget Spent on the
Prineipal Calorie Staple and Beef by Income Strata.

Caloric Staple

Country Commodity Share Beef
¢4 (%)

Peru (1971-72)

Lima
Towest decile Wheat 11.2 5.1
Second decile Wheat 10.0 5.3
Third decile Wheat 9.6 7.8
Highest decile Wheat 10.3 15.7
Brazil (1975) 1
Porto Alegre
Towest strata Wheat 10.6 14.0
Second strata Wheat 11.2 13,2
Third stratz Wheat 10.1 14.5
Highest strata Wheat 4.3 16.2
Sap Taulo
loweat strata Rice 13.9 8.4
Second strata Rice 12.6 11.6
Third strata Rice 10.7 12,86
Highest strata Wheat 4.5 13.5
Recife
Lowest strata Wheat 15.2 13,2
Second strata Wheat 14.7 14.8
Third strata Wheat 15.5 15.4
Highest strata Wheat 9.3 19.6
Colombia (1981}
Urban
Lowest guintile Sugar 12.0 14,2
Highest quintile Rice 4.2 i6.6
Maxico (1977}
National Level
Lowest decile Maize 30.6 4.4
Second decile Maize 24.3 5.6
Third decile Maize 19.6 7.2

1 Nine strata, are defined.
Source: Lizardo de las Casas Moya (1977); IBGE (1977); Samint, Rivas,

Duque and Sere (1985); Lustig (1980).

58



TABLE 5. BReef and Veal. Anmual Growth Rates of Potentlal Domestic
Demand and Production by Country. Average 1970/81,

Annual Growth Rate

Region and Country Demand Production
(%) (%)
Tropical Latin America 5.3 2.2
Brazil 6.1 1.5
Mexico 4.4 3.3
Bolivia 4,9 4.9
Colombia 4.9 3.5
Ecunador 8.9 5.3
Paraguay 4.4 - 1.1
Peru 3.0 - 1.3
Venezuela 4.2 5.4
Cuba 4.5 - 2.6
Dominican Rep. 6.0 3.4
Central America and Panama 4.0 3.3
Costa Rica 4.8 6.3
El Salvador 1.9 3.4
Guatemala 5.2 3.9
Honduras 3.6 5.2
Nicaragua 1.6 - 1.1
Panama 3.5 1.3
Caribbean 3.2 2.0
Guyana 1.5 - 1.1
Haiti . 4.5 2.7
Jamaica - 0.6 2.0
Trinidad and Tobago 5.1 2.3

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

Price inecreases have occurred in 2 period when many governments have
had & 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 is clearest in Brazil, where up to 1982 rthe government bought
and stored refrigerated beef. On average 10% of annual beef production
went into government controlled freezer storage (Rivas, et.al., 19B86), a
program which was very costly to operate and which in the end is counter
productive within the context of beef cycles (Jarvis, 1986},

However, a far more domipnant 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 vear in tropical latin
America over the 1968/84 period. In Brazil poultry production -~ or at
least commercial production -— grew at an annual rate of 26% from 1960
through 1983. Such growth, even from a relatively small initial level, is
rare and reflects the dynamism that can arise when technological change is
linked to an expansive market. As a result per capita consumption of
chicken meat in tropical latin America increased from 4.8 kg. in the
1969/76 period to 8.2 kg, in the 1978/85 period, a level that is now well
over half the per capita 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 posgible because of declining
costs due to technical change. Moreover, the price of chicken declined
even more relative to the reference meat, beef (Table 7). In countries
such as Brazil, Coleombia 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. The question, however, is whether changing
relative prices caused a substitution of beef by increased chicken

consumption.

Income growth was not the dominant force influencing consumption
trends in meats; rather, prices played a much more significant role. Based
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TABLE 6. Latin America: Comparison between Growth in Excess Demand and

Real Price Increases for Beef, 1970-81,
Production Demand Growth in Growth in
Country Grawth Growth Excess Demand Real Prices
(%) (¢4)] %) {%)
Brazil 1.5 6.1 4.6 3.0
Colombia 3.5 4.9 1.4 - (3.7
Ecuador 5.3 8.9 3.6 3.0
Paraguay - 1.1 4,4 5.5 - 0.4
PEm - 1.3 3&(} 4»3 3;1
Veﬂ&zueia 5'4 4,2 - 1.2 6;?2
Dominican Republic 3.4 6.0 2.6 - 1.1
Pansma 1.3 3.5 2.2 2.7
Retail Prices 2 197484,

Source: CIAT (198%)

and national statistical (price) sources.
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TABLE 7. Latin Awerlca. Growth Rates of Retail Prices
for Meats, 1965-84,

Country Beef Chicken

(%) (%)
Colombia (1960-84) - 0.4 - 3.6
Brazil (1960-82) 2.4 - 2,7
Ecuador (1970-84) 2,7 - 0,1
Peru {1966-83) 2.3 - 4,1
Venezuela {1965-84) 2.2 - 2,4
Panama {1960~84) 1.7 - 2.1
Dominican Republic (1974~84) - 1.1 - 2.9

Source: CIAT data files derived from national
statistical sources.
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on the study by Rivas, et.al. (1986) the own price elasticity for beef
varies between .05 and .78, with four of the seven countries having a price
elasticity below .25 (Table 8)., Beef consumption is moderately inelastic
with respect to price, a finding that reflects the relatively high
consumption levels for the meat. For chicken, on the other hand, the own
price elasticity varles from .12 to 1.72 but with the elasticity being
greater then .90 in four of the countries. Consumption of chicken meat is
thus very responsive to price changes, a fact reflected In the declining
price trends and the high growth rates iIn per capilta consumption. However,
what 18 particularly salient is that the cross-price elasticity, measuring
the substitution of beef by chicken, is either similar to or in the gase of
Brazil significantly larger than the own price elasticity for beef — . 1In
general, a change in the chicken price will have as much influence on beef
consumption a&s an equivalent change in the beef price itself. These
cross—-price elasticities vary between .4 and .74, Then considering the
very significant rates of decline in chicken prices, the substitution
effect plays a significant role in holding down beef prices -- this is
clearest in Brazil (Table 9). Moreover, the total effect of price changes
{both own-price and the substitution effects) has a more dominant influence
on demand than Income changes.

Consumer budget surveys from Pern and especially Brazil give a more
detailed look at changes In meat consumption. What is apparent in major
metropolitan areas of Brazil between 1960 and 1975 1is the declining
consumption of beef and the tising consumption of poultry. Consumption of
chicken meat increased across all income strata, while that of beef tended
to decline across all income strata (Figures ? and 3). These trends agailn
support the dominance of the price effect over the significant growth in
income during the period.

The most significant substitution of chicken for beef was among the
lower income 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
congumption of meat by the poor declined over the period In the Northeast
of Brazil. Vergolino (1980} presents data for Recife to show the

b

In Jamaica, Venezuela and the Dominican Republic the cross-price
elasticity was either not significant from zero or negative, the
latter indicating complementarity, which 1s nevertheless doubtful.
The cross-price elasticity of chicken consumption with respect to beef
prices was in all cases positive. Such non-symmetry in sign is not
possible. 1In all these countries the own=-price elasticity for beef is
not gignificant from zero and moreover, chicken 1is a large consumptilon
item, with per capita consumption levels being higher than heef in
Jamaica and the Dominican Republic, TUnder such circumstances the
structural model was not able to distinguish between the effect of the
two prices on meat consumption,
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TABLE 8. ‘Latin America: Estimates of Demand Elasticities for Beef and Chicken Meat.

Beef Chicken
Country Income Oun Price Cross Price Income Own Price Creoss 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 - 0.05% - 0.33 1.09 - 0.92 0.44
Brazil 0,32 - 0.23 0.50 1.69 - 1.26 0.03%
Mexico 0.37 - 0.78 0.74 0.74 - 0.62 0.22
Dominican Rep., 0.77 - 0.142 - 1.12 0.00% ~0.12 0.18°
Jamaica 0.67 - 0.12% -0,20% 0.80 ~1.72 1.27

a

The estimate Is not significant at the 10%7 probabllity level.

Source: Rivas, Sere, Sanint and Cordeu {1986},



TABLE 9. Brazil: Disaggregation of Factors Influencing the Growth in Beef

Demand, 1960-82,

Demand Component 1860-67 1968-75 1976-82  Average

(%) %) (%) (%
Actual Per Capita Comsumption - 1.2 1.3 - 2.8 0.3
Income Effect (£ = ,32) 0.8 2.7 0.8 2.0
Growth in Excess Demand 2.0 1.4 3.6 L.7
Implied Price Change (£ = -,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 wes 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 is
so warked.

Chicken 1z now the principal meat in the diet of every Caribbean
country except Haiti and Cuba. In Peru also, chicken is the dominant meat.
1f current production trends in beef and poultry continue (obviously a big
assumption), by the end of the century poultry will have passed beef as the
major meat source in most of the other countries of tropical Latin America,
apart from Colombia, Panama, Paraguay and Costa Rica. This represents a
revolution of some magnitude and thus begs 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 little meat moves in international trade. Transport
costs are such that domestic production usually has an advantage over
imports, even in the case of East Asia wvhere the bulk of the feed
ingredients must be imported. If the major peortion of increasing demand
for meat in latin America is to be met by domestic production and 1if the
different meats are substitutable to a relevant degree, then the policy
question revolves around the production options open teo meeting the
increasing demand for meat. This leads naturally to a cousideration of the
potential for expanding and/or intensifying beef producrion systems versus
the potential for expanding and/or intensifying swine or poultry production
systems. The central question for Latin America is whether these two
options are complementary to a relevant degree or whether at some point
they becouwe competitilve.

Beef production systems In Tatin America are land extensive. Some
countries, such as theose in the Caribbean which d¢ not have the land
resources ov such as Peru which lacks extensive grasslands, have met rising
meat demand by dependence on pork and poultry producticen. All the other
countries of tropical Latin America have extensive grasslands. Growth in
beef production in tropical Latin America to date has depended principally
on increasing pasture area (Table 12), 1.,e. growth through expanding
extensive production systems. Only Brazil and Venezuela have managed a
consistent incresse in the carrying capaclty of its pastures. Tn these two
cagses there was a degree of excéss capacity and a reliance (more so in the
case of Venezuela) on natural savanna with a low carrying capacity. Only
recently have both countries reached levels similar to other Latin American

countries.

The potentlal for meeting the increasing demand for beef purely by
horizontal expansion in most countries is limired, 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.

Year of Average Consumption Low Income Strata L
Consumer Beef Poultry Beef Poultry
Survey (kg) {kg) (kg) (xg)
1961/62 31.6 1.3 n.a. n.a.
1967769 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

1/

= Families with income less than one minimum salary

Source: Vergolino, 1980.
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TARLE 1i, Peru: Consumption Changes for Beef and Poultry by Income Strata in Lima, 1972-1979.

Consumption per Family

Real Prices

Low Income Strata Medium Income 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
1976 56 318 75 425 65.3 45,9
197¢ 29 210 90 290 50.5 47.6

Source: Ministerio de Agricultura, 1985



TABLE 12, Uatin America: Changes in Cattle Stocks, Pasture Area and Stocking
Rate in Selected Producing Countries, 1950-15980.

Pasture Area

as % of

Country and Cattle Stock  Pasture Area % Pasture Stocking Total Farm

Year Cultivated Rate Area

(1000 head) {1000 ha) () (head /ha} (%)

Brazil

1950 47,089 107,633 13.8 ¥ 46,4

1960 57,102 122,335 16.4 A7 49.0

1870 78,562 154,139 19.3 .51 52,4

1975 101,674 165,652 24,0 .61 51.1

1980 118,084 174,500 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

1671 8,678 16,080 31.8 .52 60.7

1980 10,7981 17,4171 32.4 .62 n.a,
Panama

1850 570 552 77.4 1.03 57.6

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 1.08 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 wvarious 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
demand. There is some potential to bring additional land under grazing in
the rest of Tatin America but only in Brazil, Venezuela and Colombia does
the potentlal exlst to meet rising beef demand purely by horizontal
"expansion. 1In these countrles the issue is more what factors will be
responsible for Inducing growth, especially when continued growth in
poultry and, to a more limited extent, pork is also an option.

Technical change in beef production systems 1s critical to determining
the future share that beef will have in overall meat consumption In
tropical Latin America. This i1s a particularly complex issue on which
volumes have been written, but what is relevant in the current context is
some speculation about the overall determinants rhat will induce increased
productivity in beef production systems and a delineation of the policy
choices. Jarvis (1986) has recently reviewed many of these issues. Two
principal points seem to come out of this analysis. First, technological
change within beef production systems usually requires ?r interacting
complex of changes within the overall production system — . Although this
conclusion 1s based on experlence 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 investment reguired in applying the technology.

Szcond, troplcal beef systems, while implyving a significant capital
investment, are nevertheless low-Iinput, low-productivity systems,. Capital
is 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. Incorporation of a
cropping component or milking can be a critical element in developing the
cash flow that will sustain the investment program. However, again this
implies a significant Increase in management resources devoted to the
overall enterprise.

2/ Jarvie (1986) makes the point thusly: "But wore 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 is 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 walt that long for increased production
would sharply reduce the profitabilicy 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 macro-scale by analyzing the case of
Brazil. What is found in Brazil is a significant structural change in the
location of beef production., There has been a basic shift in beef
preoduction out of the South and Southeast and into the Center-West and, to
a lesser extent, the North (Table 13). Cattle herds in the WNortheast
increased at about the same rate as the overall rate in Brazil as a whole,
There are two elements to this process. First, In the period there was a
dynamic incresse In c¢rop area in the South and Southeast, especially
soybesns and wheat in the South and sugarcane, citrus and soybeans in the
Southeast, This put a brake on the expansion in pasture area in the two
regions. Neither increasing productivity nor rising beef prices were
sufficient to motivate a significant 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 carrying capacity (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 coumponent of beef gystems
in the cerrados (Vera and Sere, 1985) and supported the sowing of pastures.
Thua, a dynamic crop 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 a2 more limited extent, the Northeast 1s a reasonable but riskier
strategy. The risk arises in the dependence on technolopy for expansion of
beef production in the cerrados and the underlying structural features of
land settlement in these areas, The first factor lending instablldity to
this expansion is the changes in c¢rop policy. The recent policy emphasis
in the rice sector is to ghift production to the irrigated sector of the
South and Wortheast. Maize, on the other hand, is not well adapted to the
solls typical of the region and requies sgignificant inputs and a transport
subgidy to remain competitive. The second factor 1z the management
constraint as a determinant of the rate of sowing of improving pastures.
This 1s portrayed in Table 14 which suggests that the increasing area in
pastures in the Center-West is coming in farm sizes of 500 hectares and
over and that there Is & strict negative relatiocuship between farm size and
stocking rate (and implicitly the stringency of the management constraint
in the effective utilizacion of the pasture resource, especially when it is
noted that the percentage distribution of cultivated pasture is not
significantly different between farm sizes)., Moreover, milking declines in
importance in this range of farm sizes. Since pasture technology is key to
an increased growth in beef production Iin the Center-West, a principal
issue is the limits farm size places on the adoption and effective
utilization of that technology.

The case of Brazil brings into sharper focus then the determinants of

increased growth in beef production in the rest of tropical Latin America.
The cases of Brazil, Venezuela and Colombia are in one sense unique because
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TABLE 13, Brazil: Changes in the Distribution of Cattle Stock and Pastures by Major
Regions, 1970-80.
Cattle Stock Pasture Area
Year and Dual Percent  Btocking
Reglon Beef Milk Purpose Total Total Cultivated Ratre
{000 head) (000 head) (000 head) (000 head) (000 ha) (%) {head/ha)
Narth
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 13,8086 27,875 20.6 .50
1975 11,307 3,507 3,012 18,041 30,624 22.3 .59
19380 15,572 4,283 1,502 21,506 34,159 30.3 .63
Southeast
1970 106,431 13,148 2,995 26,845 44,739 23.8 .60
1675 17,803 11,749 5,540 35,237 47,277 24,4 .75
15980 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
1$75 14,499 3,935 2,483 21,516 21,160 z1.0 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
Totral
1970 43,498 25,213 B,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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TABLE 14, Brazil:

Distribution of Pasture Area and Cattle Stock by Farm Size and
Selected Productivity Measures, 1980,

Farm Size Pasture % Pasture 7 Increase Cattle % Cows Stocking

Strata Area Cultivated Pasture Area Stock Milked Rated
1970-1980

(ha) {1000 ha) (D &3 {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 .B2
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 12,854 2.9 .53
5000-10,000 12,756 33.6 16,5 5,265 1.8 A1
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 farms. Further sub-division of farms based on
migration into these areas and buying of relatively cheap land is
conditioned to & larpge degree by migration patterns in these countries.
All have reached the demographic transition in which the rural population
has started to decline absolutely and the urban centers have become
principal poles for rural out-migration. As in Brazil, intensification of
the 1llanos areas of Colombia and Venezuela will depend on the
crop-livestock competition in the longer-settled agricultural regions.
Venezuela has more recently developed price supports and input subsidisse
for expansion in maize, sorghum and rice production. However, since a crop
component is instrumental to pasture establishment and improvement in beef
productien systems, the result of this has been to improve beef systems
closer to markets (both crop and mesat markets) rather than shift the
comparative advantage to the further reaches of the llanos. TInr Colombia
the same thing has happenad to a more limited extent in the Atlantic Coast
and Pledmont areas, with no shift in comparative advantage to the llanos.
Outside these three countries crops and/er milking are becoming a more
integrated feature of beef production systems as market pressures, a more
manageable farm size and the complementarities between crop production and
pasture extablishment contribute to Increased productivity.

However, thls expansion in feedgrain and, to a certain extent, oilseed
production is a response to the even faster development of the "intensive
frontier™ in the tropical Latin American meat sector. Expansion of the
intensive frontier is well represented by evolution of the poultry industry
in tropical Latin America and the swine sector in the south of Brazil, in
Venezuela and in parts of Mexico and Paraguay. In fact, the poultry
revolution in Latin 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, aided by rising
beef prices and urbanization. Whereas traditional production was oriented
to rural consumption, the rise of large-scale broller operations, often
vertically 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 and the rise
of "fagt food" chicken restaurants. The whole poultry sector was
transformed from retailing, through production and provision of feed
sources., This restructuring allowved for significant gaing through
economies of scale at all levels,

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 introduced from the United States, resulted In a significant
decline in the amount of feed needed to produce a kilogram of meat.
Mortality measures were reduced by antibiotics, the time to slaughter
weight declined, and slaughtering techmology aliowed factory~gscale
operations. The Impact was 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 ocutput or feed price changes. For
those governments concerned about the inflationary impact of meat prices,
the poultry industry allowed much more control over market prices. As the
weight of chicken meat increased in the consumers' budget, in some cases to
a parity with beef, the supply responsiveness and weight in the consumer
budget drew meat sector policies toward the poultry industry.

Feed 1s the dominate cost in the production of poultry meat, making up
to 80X of the total (Table 15). It is 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 tons 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 meat. By comparison the average annual production of
beef per hectare in Brazil 4s 15 to 20 kg. Per hectare costg are obviously
very different between beef and chicken and the quality of the land is
often quite different, but the option is c¢lear In those agricultural
economies that have exhausted thelr agricultural frontier or for the other
countries vhere the rate of expansion of pasture land 1s Insufficient to
accomodate rising meat demand. 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 process of developing the
extensive fromtier,

The feed concentrate industry has in most Instances been the lead sec~
tor in the development of the poultry industry. It is the growth node,
with forward linkages to poultry producers and backward linkages to feed
grain producerg. The dynamism of the balanced feed industry establishes
‘the limits on poultry expansion and establishes the market growth for feed
ingredients. This industry has been dynamic indeed, with annual growth
rates in almost all countries of well over 10% {Table 16). The major
portion of feeds are directed to poultry but swine feeds 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 govermment 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 te a certain extent, Ecuador.,

The expanding concentrate industry precipitated 3 rapid rise in the
demand for feed cowmponents, especially carbohydrate sources. This resulted
in significant demand-led growth 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. Im no tropical Latin American country, except for Paraguay, was the
expansion in production always able to meet the increases in demand,
All~these countries turned to Imports of feedgrains, with iwmport volumes
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TABLE 15. Peru and Brazil: Cost Distribution (as a Percent of Total
Production Costs} in the Production of Broilers.

Minas Gerais, Lima,
Brazil Peru

Cost Component May 1978 May 1986
(%) (%
Feed 65,6 77.6
Day-old Chicks 19.5 15.86
Vaccine 0.5 1.5
Litter 0.2 0.7
Disinfectant 0.8 0.4
Water 8.9 2.2
labor 3.8 0.9
Other g.7 1.1
Total (%} 100.0 10G.0

(Cost/kg) Cr$12.07 12.94 Intis

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

Source: Informe Agropecuaric (1978) and Malarin (1986).
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TABLE 16. ULatin Americs: Characterization of the Mixed Feed Industry.

1984 Percent 1970-84
Country Production Poultry Growth Rate

(000 t) (%) (2}
Brazil 10,824 67 i1.0
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: Associationeg of Feed Manufactureres in the individual countries
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growing rapidly in zll but a few cases. At this point the analysis turns
to a closer evaluation of the determinants of the supply of carbohydrate
components for animal feeds.

The Grain Divide: The Choice of Carbohydrate Source in Feed Demand

A rapldly expanding feed concentrate industry, led by the increasing
demand for animal products, can create either a very dynamic domestic grain
sector, rising real prieces of grains or increasing grain imports. A dynam-
ic grain sector creates obvious positive benefits but rising grain prices
or imports can raise significant policy problems. Increasing demand for
maize as a feed source, particularly, has significant implications for
countries in Latin America where maize is & primary food source and which
often intervene in maize markets to keep consumer prices low to poorer seg-
ments of the population. Yotopopoulos (1983} argues that the rising income
of the middle income classes leads to rising demand for income elastic
foods, particularly meat, which in turn can bid grain prices up; the latter
obvisugly can have a negative effect on the nutrition of the poor, who de~
pend on such grains as & primary calorie source in their diet. However, in
Latin America governments have taken steps to minimize thig competition,
enhancing natural segmentation in grain markets based on price and quality
factors.

Grains are virtually perfectly substitutable in balanced feed rations
~— factors such as carotene, tannins, and amino acld content do resgult in
price differentials but do not hinder substitution -- but this is
definftely not the case in the human dlet. Substitution between rice,
wheat and maize does occur but only to a more limited degree and sorghum is
not seen as a food except in very limited, rural areas of Central America
and Baiti. What is also clear in Latin America is that food uses will
‘always bid grains away from feed uses, not vise versa. Rice is rarely used
in animal feeds and wheat only glightly less often in Latin America,
principally because the nutrient content is too expensive relative to
alternatives. Moreover, in countries where hard (dent or flint) maize is a
major food source, sorghum is normally the principal grain used in feed
rations. Thils is certainly the case In Mexico, Wicaragua, Venezuela and
Colombia ~- In the latter country malze is only of regional importance In
human diets., There is 2 natural evolution to that grain which dees not
compete in the food economy, essentially because too often the foodgrain
becomes too expensive or too scarce to sustain the animal feed industry.

In countries such as Brazil, Dominican Republic, Jamaica, Ecuador,
Peru, and Panama maize is the principal grain in feed rations. In all
these countries rice and/or wheat is the major foodgrain. In mest of these
countries root crops and plantains are also important calorie sources. 1In
Ecuador and Peru soft or floury maize 1s a regionally important food source
but this is a distinct commodity from the hard majize. In all these latter
countries hard maize is a minor food consumption 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 its
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price. Competition between the food and feed markets in these countries
are thus minimized by the structure of grain 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 graing become price competitive in feed rations, and
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 subgsidized grain. Nevertheless, in all these
countries there is evidence of some leakape of the subsidized foodgrain
into uge by feed compounders. The clearest case is wheat flour in Brazil
(Table 17), where flour 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 incomes and to provide
suffieient incentive to increase production. Bow this was done varied
depending on whether foodgrain consumption was subsldized. In countries
such ag Mexico, Venezuela, Peru, and Brazil, where foodgralns were
subsidized, governments normally iIntervened with input subsidies,
particularly fertilizer and credit, and attempted to keep output prices at
around import prices (in many cases this failed due to a progressive
overvaluation of the exchange rate and producer prices moved above import
prices). On the other hand, countries such as Colombia and Panama did not
subsidize food grain consumption and in turn maintained support prices for
feedgrains well above import prices, 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 neglecting the interest of the feed concentrate
industry.

Striking a balance between the interests of feedgrain producers and
feed concentrate manufacturers often required either subsidies or the
strategic use of imports, often coming in under overvalued exchange rates,
Each country managed 1ncentives to the two groups through a state marketing
agency. This agency maintained the producer support price by buving in the
domestic 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 agency would sell to the factories at a
lower price than the domestlc price, In effect balancing the loss by
imports that were even cheaper. Peru and Venezuela alse eventually moved
to a system of allocating Jmport quotas at import prices to factories on
the basis of purchases of domestic production at the higher support prices.
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TABLE 17, Brazil:

Difference between Wheat Flours 5o0ld by Flour Mills and
Actual Human Consumption, August 1974/July 1975.

Sales by Flour Absolute
Region Mills Consumption Difference
(t) (t) (t)
Rio de Janeiro 47,244 292,113 155,131
Sao Paulo 1,005,645 584,951 470,694
South 721,556 769,365 ~ 47,809
Minas Gerais, 310,646 279,665 30,981
Espirito Santo
Northeast 676,660 511,943 164,717
Federal District 23,297 18,970 4,327
Korth 168,924 145,645 23,279
Total 3,353,972 2,552,652 801,320

¥ote: The major portion of the mixed feed industry is 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 subsldy was for tramsport costs. In
this case both support prices and sales prices to the factory were fixed at
a single price for the whole country, This was little problem for a
country such as the Dominican Republic or Panama but had prefound
implications for large countries such as Mexico, Peru and Brazil - in
Brazil the CFP would sell at market prices in the reglon but often with a
transport subsidy. In all these countries surplus feedgrain production
areas were often far removed from deficit demand areas. In Brazil and Peru
this was a direct subsidy to foster feedgrain production in frountier areas,
in Peru In the selva region and in Brazil io 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 advantage away from local production. Table 18, showing the
regional structure of maize production and demand, clearly highlights that
maize must move from the south and center-west to the deficit areas of the
northeast and southeast. The comparison of relative costs (Table 19)
clearly shows the importance of transport costs in the supply of feedgrain
markets in Brazil. Subgidies are often necessary to keep the center-west
areas competitive Iin maize production, often at the expense of the
development of production in the Northeast ~- a point to which the
discusglon will return In discussing the potential for cassava In feed
rations.

Feedgrain production has responded te the expanding markets and pelicy
interventions, except in Panama 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. Baslc differences in technology
between maize and sorghum bring inte sharp foous how these production
increases were achieved. In the case of sorghum, production increases were
achieved by expanding area planted with an imported technology based on
hybrid seed and mechanized production, from planting through harvesting.
This technology was appropriate for expansion wholly on large farms. In
maize, 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 production, 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 malze 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 Pacific coast. In Brazil (Table 21}, both
vields and area expanded in farms above fifty hectares, as both mechanleal
and yield Increasing technologies were adopted by larger scale farmers.
Those farmers with farms from 5 to 50 ha. in size, increased yields but
with declining area planted to maize. Farms of 5 ha or less were
effectively marginalized as yields remained static and area declined
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TARLE 18, Brazil:

Regional Surpluses (+) or Deficits {(-)
in the Production of Maize and Aniual

Feed, 1983,

Reglon Maize Animal Feed
(000 t) (000 )
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

North
Northeast
Southeast
South

Center West

Ag a Percent of Total Consumption

7.4
- 44,0
- 16.6
6.2

186.5

- 39.1
- 22.1
- 3.0

6.7

9.5

Sources: CFP and Sindicato da Industria de Racoes

Balanceadas.
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TABLE 19, Brazil: Private and Social Costs of Supplving Maize and Dried
Cagsava in the Northeast, 1986,

Private Costs Social Costs
Item Absolure Cassava/Maize Absolute Cassava/Maize

(Cr$/e) (% (Cr$/t) 3]

Locally produced maize 1517 86 1405 a8

Maize from South 1616 81 1468 B4

Maize from Center West 2454 52 2130 58

Imported maize 1705 77 1675 73
‘Locally produced cassava 1306 1231

Maize price 1690 77 1690 73

Source: CFP and CIAT -~ EMBRATER survey.
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TABLE 20. Latin America: Characterization of the Feedgrain Sector, 1966~B5.

Production Net Imports
Country Volume Growth Growth Volume Yolume Volume
1983-85 1966/75 1975-85 196668 1976-78 1983-85
(1000 £) (% (" (1000 &) (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
Maize
Brazil 20,638 3.6 3.0 =~ 760 - 529 ~ 72
Dominican Republic 97 2,2 -~ 0.3 0 93 185
Ecuador 257 4.3 1.3 - 1 20 10
Paraguay 473 5.8 4.3 - 4 - 8 - 12
Peru ' 689 1.2 0.2 22 212 255
Fanama 72 - 5.7 0.3 1 4 29
Jamaica 4 9.6 - 12,5 47 166 177

Source: FAOQ (1986).



TABLE 21, Brazil: Change in Area Planted and Yield of Malze by Farm Size

During the Period 1970-1980.

1980 % Increase 1970-1980
Farm Size

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. ULarge farmers have a clear sdvantage in being able to take
advantage of both labor-saving and yileld-increasing technologies, drawing
on the technology developed iIn U.S5. 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 and credit that have fueled this expansion in feedgrains,

Nevertheless, even rapid rates of growth in feedgrain production were
not zufficient to meet expanding domestic demand. Imports (Table 20) were
necessary both to meet deficits and in many cases to support price policies
for grain supplies to feed manufacturers. The rising trend in feedgrain
imports in many countries, however, was affected in the 1980's by the ex-
ternal debt crisis in Latin America, The ratio of debt servicing to ex-
ports rose significantly (Figure 4), precipitating major devaluations, fis~
cal stringency, and declines in domestic demand., Agricultural imports are
a significant component of the import bill and were increasing as a
percentage of total imports {Table 23). The devaluations and the need to
cut back government spending, especlally on subsidies, forced many
countries to expand efforts to increase self-sufficiency in basic
commodities. With recent changes in domestic price policies and (because
of devaluations) the domestic price of feedgrain Imports, a window opens on
developing a more diversified strategy to meeting carbohydrate demand in
the feed sector. In particular there 1s an incentive for governments to
evaluate the potential of cassava to meet the expanding demand for feed
sources.

The Cassava Option in Meeting Feed Demand

The rapid expansicn in the demand for feed components changes the
whole dynamic of demand for {certain) starchy staples as an economy
urbanizes and incomes inecrease. In general direct food 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 and
capsava (and occasionally soft wheats) this market transition provides an
opportunity to maintain a significant elasticity in total demand for the
commodity. Few agricultural commodities face such continual increases in
demand throughout the growth process, and only flexibility in end uses and
relatively cheap production costs allow a commodity such as cassava to move
from being primarily a food staple to becoming a commercial crop supplying
a growing industrial demand. Adapting to shifting end markets and changing
market structure is key to a modernizing agriculture, where expanding
marketable surpluses lead to Increasing farmer incomes and thereby helps to

moderate rural-urban migration.

Cassava is baslcally a starch source, and since carbohydrate or energy
gsources are the principal component in balanced feeds, dried cassava has
the potential for forming a significant percentage of the complete ration.
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TABLE 23, Tatin America: Agricultural Imports as a Percent of Total

Tmports,

Country 1980 1981 1982 1983 1984
Brazil 9.9 3.1 8.5 8.7 11.0
Mexico 16,1 13.5 12.8 26,3 20.8
Colombia 11.5 9.5 10.3 10.9 8.3
Ecuador 8.1 7.8 9.1 14.9 12.1
Peru 20.4 20.4 18.0 17.5 15.7
Venezuela 16,2 17.0 15.2 11.6 20.7

Source: 1IDB (1986) and FAG (1986).
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Mixed feed technology allows the incorporation of high protein sources to
compensate for cassava's lack of protein and least cost feed formulation
models 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
characterlstics, Aflatoxin is usvally nonexistent because of cassava's low
protein content. If properly dried, HCN toxicity iIs not a factor in animal
nutrition. For poultry there is some concern with the energy density of
the diet if cassava assumes a high percentage, but thie can be overcome by
pelleting and the addition of a small percentage of animal tallow or
vegetable o0il. 1In general cassava can fully replace 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
asgociated with structural change In animal production, with the locus of
production shifting from integrated crop-livestock systems on individual
farms to large-scale, speclalized production units, normally close to major
urban markets. This structural transformation is clearest in the case of
broiller 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 sources 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 shift in breeds to a
leaner carcass, and the purchase of protein concentrates to mix with energy
sources produced on the farwm. In a second phase In a few countries,
particularly Mexico and Venezuela, large scale speclalized swine production
systenms have also developed.

Cagsava as an animal feed 1in Latin America develops first as an
on-farm feed source. All through tropical Latin Americs cassava is fed to
animals raised within the farm., Wormally this Is not systematic. The
cassava is often non-commercial {the roots being small or left in the
ground far beyond the period of satisfactory quality) or is the surplus
after a periodic harvest., Moreover, the swine or even poultry tend to
scavenge for a large component of their feed needs. Animal productivity in
these systems is low but costs are also low. Generally in such systems
only a minor percentage of the total cassgava crop is fed to the aniwmal
stock., The opportunity cost of the cassava is too high compared to the low
welght 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-farm 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
eastern Paraguay cassava has developed as a major on-farm 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 is on~farm feeding systems. Predominant among these was the demise
of the farinha market in southern Brazil as a result of the wheat subsidy.
Shrinking demand wade cassava relatively cheap at a time when swine produc-
tion systems were changing with the introduction of bresds with less fat
{the market for lard declined with the rise of the soybean oill industry)
and the improved availability of protein concentrates, However, the key
was the low production costs for cassava compared to the principal compet-
ing energy source, maize (Table 24), At the farm level cassava is very
competitive with grain sources as an energy source in the feeding of
animals., The one restriction 1s that the wvarieties must be relatively low
in HCN content, & factor that limirs on~farm feeding to swine in the North-
east.

Developing a cassava production system that can supply a continuous
supply of roots during the whole year and yet releases land at eritical
planting periods requires either an extensive land agrea or a storage sys—
tem. In southern Mexico with the rise of large-scale swine production
systems in the elidos, 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 casgava 1s mixed with
a proteln concentrate and minerals and provides a perfectly balanced feed
source. Ensiled cassava systems can be adapted to most any size of produc-
tion system but Investment in a permanent silo and s chipper requires a
certain minimum size of swine 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-
dence between cassava production areas and swine production, the latter
which requires adequate access to urban markets. Besides southern Mexico,
southern Brazil and Paraguay, there is also potential to develop such
systems in the Dominican Republic and possibly in the selva region of Peru
and the Santa Cruz area of Bolivia. However, to. broaden the market for
cassava ag an animal feed source, 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 intc the rations industry. Spontaneous development of a
feed market for dried cassava has developed in Asian countries,
particularly Thailand and Malaysia, but in Latin America cassava has not
easily made the transition away from on-farm uses and food markets. There
are two questions to be asked in regard to cassava's emerging role in the
feed market., First, 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 Basis) in
the South, 1986,

Cost Item Cassava Mailze
(Cruzado/t) (Cruzado/t)
Variable Costs 172.5 355.4
Factor Costs
Labor 131.2 330.0
Capital 17.6 32.2
Input Cost 23.7 193,2
Fizxed 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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TABLE 25. Mexico: Comparison of Costs of Production of Ensiled
Cassava Roots with Sorghum Price in Tabasco,

1986,
Cost Component Cost
(Pesos/kg)
Variable Costs
Root Price 17.00
Loading and Unloading .80
Transport 4,40
Chipping and Tamping .85
Plastic Cap 20
Working Capital 2.29
Sub-Total 25,14
Fixed Costs
811c Depreclation .96
Capital Costs 1.60
Sub~Total 2.56
Weight loss and Deterloration 4,92
Total Costs 32.62
Cassava Cost Dry Weight Basis 77.67
Sorghum Cost Dry Welght Basis 93.49

Source: CIAT fleld data.
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markets not spontaneocusly developed in Latin America. 1If 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 the ability of cassava to compete with graing in
animal feed rations is fraught with the problem of policy interventions in
the marketing and pricing of feedgrains. A starting point is 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
caggava competes favorably with feedgrains in terms of farm-level
profitability. In all countries considered, dried cassava elther now
provides or could provide a reasonable return on farmer owned resources.
Moreover, these farm-level prices are translated Into prices at the rations
factory that enter the least-cost feed formulation for swine and, in most
cases, for poultry. At issue then is why these obviocus profit incentives
have not been translated dnto a2 rising production of dried cassava., To
understand thig requires an evaluvation of grain priecing policy, on the one
hand, and an understanding of pricing of zlternative cassava produets,
especially in food markets, on the gther hand.

Governments have intervened heavily in feedgrain markets in Latin
America over the past two decades; on the other hand, there has been no
direct intervention in cassava markets., Obviously, this poliey support for
grains has directly affected the private profitability of cassava. Policy
intervention has taken many forms. In Mexico there were direct subsidies
provided by the state trading company, CONASUPQ, in which the sales price
to factories were wsually less than either the farmer purchase price or the
import price {(Table 27), Also, 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 defleit, purchase and sales prices
were brought into line and in 1986 sales prices started to reflect
transport costs as different prices were now set for six different regions.
Casssva produced in the south in 1986 could begin to compete with sorghum
in regional markets.

In Peru and Venezuela cassava could 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 agency buys and
sells maize at one single price in the whole country., The whole marketing
margin is absorbed by ENCI, the effect of which has been to shift
comparative advantage from the high cost production on irrigated areas of
the coast to the jungle areas In Eastern Peru. As can be seen in Table 28,
maize production in the jungle region is much more profitable than on the
coast under such a subsidy system. However, cassava cannot compete in
coastal markets with subsidized maize if it must pay the transport costs,
In 1986 dried caszava was brough under ENCI price support and purchasing
operations.
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TABLE 26, Latin America: Comparison of Froductlon Costs for Dried Cassava
and Prices for Cassava and the Principal Feedgrain, 1986

Production Cost 1 Price
Cassava/

Country Cassava Cassava Grain Grain
Sorghum:

Colombia 17,044 25,600 32,000 80

Mexico 50,429 64,000 78,000 82

Venezuela 1,279 1,870 2,200 85
Maize: 9

Peru 994 2,475 3,300 75

Panama 17¢ 180 230 78

Paraguay 32,406 56,000 ?0,6003 75

Brazil 1,306 1,330 1,705 78

1 Prices and costs in local currency per ton,
Assumes cassava comes under ENCI purchasing system, In which case
trangsport costg 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
1582 5093 B264 4746
1983 12388 16239 9150
1984 20578 22631 18861
1985 28705 26598 33720

Source: CONASUPO
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TABLE 28, Peru: Cost and Price Comparison for Maize and Dried
Cassava, 1986.

Malze Cassava

Cost/Price Coast Jungle Jungle

(Inti/t) {Inti/t) (Inti/t)
Production Costs 2377 1810 594
Transport Costs 300 1500 1500
Total Costs 2677 3310 2494
Price’ 3300 3300 2475

! ENCY purchase price

Source: Malarin (1986) and CIAT field data.
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In Venezuela the policy has been to foster cheap feed but not at the
expense of domestic grain producers, Domestic sorghum producers receive
gignificant input subsidies, especially fertilizer and credit, and price
supports ensure significant profit margins. Cassava is put under some
disadvantage with the fertilizer subgidies but can gtil] compete at sorghum
support prices. The policy constraint, however, is that most sorghum is
imported and it comes in under a preferential exchange rate (Table 29). 1In
order to get the license to import, the feed manufacturer must purchase a
certain amount of nationally produced sorghum at the ruling support price.
There is no requirement that cassava be purchased in order to get an import
licensge, meaning cassava must compete with this mix of domestic sorghum and
imported sorghum at the preferential exchange rate. Under this policy
cassava 1s made uncompetitive by an administrative rule which excludes
cassava.

However, apart from Venezuela the 1982 debt crisis has forced a
rationalization of both exchange rates and domestic pricing policies in
tropical Latin America. This has created a price environment in which
cassava now tan 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 domestie grains. WNevertheless, 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, l.e. the nature of price formation
in existing cassava markets and the effect this has on incentives to invest
in processing capacity for cassava chips.

In Panama and Colombia, and in the reast of Latin America except for
Brazil, price formation in cassava markets is based on the human food
market, which in turn is based on the marketing of fresh roots. The
perishability and bulkiness of fresh roots creates several comstraints on
the development of a unified price structure for cassava. First, markets
for fresh cassava are gspatially fragmented. The perishability and high
transport costs limit arbitrage between markets at any significant
distance. Prices rather depend on local supply and demand conditiomns,
resulting in quite significent 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 reasons for
this divergence between prices and costs are due to risk and quality
factors. A certain percentage of roots is discarded due to iInsufficient
size. Normally, a relatively high starch content is required and factors
such as insect attack or a rainfall after an extended dry period will
reduce starch levels below commercial acceptance. Another risk is the
rationing of market access that is 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 of Prices for
Sorghum and Dried Cassava, 1985,

Item Price
{(Bs/tom)

Dried Cassava

Production Costs 1279

Price 1870
Domestic Sorghum 2200
Imported Sorghum

Free Exchange Rate 2640

Preferential Exchange Reate 990

Source: CIAT field date,
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often sell early, sacrificing yield, in order to gain aeccess to markets,
Jansgen (1986) estimated for the Atlantic Coast of Colombia that farm
prices for the fresh market could be discounted by 25% to reach a price at
which selling to & processing market would be equally profitable.

Finally, spatially fragmented markets where volumes entering the
market are small compared to the production capacity introduce significant
year~to-year price variability - significantly seasonal price variability
is limited because of the seasonal storage possible by leaving cassava in
the ground. This interplay of supply and demand results in prices in vears
of relative scarcity being far above what is needed for cassava to enter
the animal feed market. A unified price structure is 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 vears of
high prices.

Thig riskiness of capital returns on processing Investment also
affects Brazil, where farinha dominates in price formation in cassava
markets. In this case an inelastic price elasticity, declining demand
induced by the wheat subsidy, and variability in production due to the
marginal climatic conditions of the northeast, create a situation of
gignificant price variability (Figure 5). This creates an uncertain
envivonment for both farmers and prospective investors in cassava chipping
and drying. TFor farmers any expansion in planted area, especially in a
vear of above average rainfall, rigks driving prices down to variable costs
of production, On the other hand, investment in chipping and drying
capacity runs the risk of coinciding with a year of poor rainfall, high
prices and inability to compete with malze In the animal feed market.
Incentives on the side of the farmer and the processor ren counter to each
other, even though costs of production suggest acceptable profit levels for
both farmers and processors.

In the case of both the fresh urban market and the farinha market,
price formation has inhibited the development of alternative markets for
cassava. By comparison, grains are tradeable internatiomnally, year to
year price variability is dampened by storage, and markets are spatially
integrated by relatively low transport costs. Graln prices are more stable
and market integratlon ensures a more effective transmission of Incentives.
However, the fact that cassava sould compete Iin the feed rations market
suggests a market failure where interventlion would lead to increased
production and economic efficiency.

The basis for correcting that market fallure is suggested 1o Flgure 6.
Development of an alternative market such 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 to expand production
~w gee 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 te the floor price,
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Figure 6. Representation of Linking Two Markets and the Effect of
a Price Floor for the Food Market.
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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 process are the Investments In processing capacity that allow
production to expand upto that critical point where the cassava price has
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
conditions as economies develop and in s8¢ doing to maintain a significant
elasticity in demand. Most staple food crops at critical income levels
actually face declining per capita consumption but by developing
alternative markets, such as that for animal feed rations, cassava is able
to maintain a continued growth in market demand. Development of cassava as
a component in the mixed feed industry thus opens an opportunity to use
caspava as a means of Income generation in typical cassava production
zones. These tend ro be the more marginal, agricultural regions of Latin
America and as a large World Bank study (Kutcher and Scandizzo, 1982)
concluded for the Wortheast of Brazil, such agricultural economies tend to
be demand constrained in terms of their growth progpects., This seems
somewhat paradoxical until it 1s 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 inelastic demand. The
potential of developing cassava as a major cash crop in such areas is both
real and to date overlooked in areas such as the Northeast of Brazil or the
Atlantie Coast of Colombia.

The other principal charascteristic of cassava in Latin Ameriea 1s its
production by small-scale farmers. Cassava fits well into small farm
systems. Its malleability dn intercropping systems; the flexibility in
planting and harvesting; and the lack of mechanization of principal
cultural practices have contributed to its dominance In small farm systems.
However, just as important to the dominance of small farmers in cassava
production is the organization of fresh root wmarketing or of the supply of
roots to small-scale farinha plants. Harvesting small lots on a relatively
continuous basis under significant marketing risk is not compatible with
the management resources or (probably) risk preferences of large scale
farmers., Thus, cassava offers that vare combination of being a
small-farmer crop, 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 small farmer Incomes.

Realizing cassava's development potential therefore depends on linking
the small~scale producer to growth markets, particularly the feed component
market. At issue then is how to motivate investment in processing capacity
go as to maximize access of small-scale farmers to this market. Two design
issues dominate in this regard, scale of the processing plant and ownership
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and management of the plant, Scale to a large extent will influence
ownership options and both will influence the degree to which the cassava
producer, himself, vertieally integrates into processing and marketing of
chips and pellets.

Small-scale agro-industry is rare in Latin America, especlally when
compared to Asia., Much of what small-scrle processing 1s done in Latin
America 1z done by the producer himself. Panela, cheese, farinha de
mandioca, and chuno production are all cases where the farmer himself
invests in processing capacity. The alternative in Latin America has been
very large-gcale processing plants, eg., rice-milling, sugar refining, milk
and cheese processing, malze starch production and oilseed crushing.
Rarely have intermediate-size, processing plants been a feature of the
agricultural economy. Farinha production in parts of the Northeast of
Brazil is one of the few examples of such Intermediate processing plants.
Two factors contributed to this development. First, Brazilian
manufacturers designed intermediate processing machinery, such as hydraulie
presses and mechanized roasting equipment. Second, cassava production
itself reached 2 sufficient density to support specialization and economies
of scale In processing. Improvements in transport infrastructure aided
this process. By contrast, Worthern Brazil still is characterized by
farinha production at the farm level.

The farinha economy of the Brazilian Wortheast provides the model for
the prospective cassava chip industry of Latin America. However, this chip
industry must pass through varlous stages to arrive at such a model. The
initiation must focus on stabilizing market conditlons for the cassava
farmer and In turn motivating his expansion in cassava production. The
initial production base must be 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 is 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
the capital costs of the plant. A certaln critical density of production
needs to be developed before there 1s any movement to specilalization in
processing, wotivated by scale economies -~ gee my discussion of the
evolution of the Thai cassava processing industry (Lynam, 1987), The
operative factor here i3 a suffilecient density to minimlze transport costs
for roots, on the one hand, and the effective price linkage of the cassava
root and feedgrain markets, on the other, Otherwise, spatially separated,
small-scale plants operated by producers will have the advantage.

Developing the market for cassava chips and pellets In Latin America
requires key institutional interventions im order to overcome the
particular kind of market failure inherent in lack of diversification in
casgava markets. These interventions to date have been organized around
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pilot projects in key target regioms. The initial iInterventions must
demonstrate the economic and technical feasibility of the processing
plants, create market channels to mixed feed factories, and develop plans
for backstopping production increases. 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,
techniecal assistance in plant construction and management, extension
services for production technology, and contract development between
cassava drying plants and feed factories. Proper organization of these
pillot projects can ensure that small-scale farmers are the primary
beneficlaries of development of the dried cassava market (Lynam, Janssen,
and Romanoff, 1986),

Conclusions

Agricultural economies in tropical Latin Amerlca have undergone
significant structural change in the post-war period. Changes on the
production glde -- massive mechanization, iIncreased fertilizer and
agro-chemical 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 wrbanization, and major changes
in the organization of food wholesaling and retailing, Changing
consumption patterns and rapld demand growth in income-elastic food
commodities created significant growth markets and income generation
potential for domestic producers. However, in many commodities production
was not able to respond quickly enough to meet riging demand, resulting in
either imports or upward pressure on prices. This rapid structural change
created a complex set of issues for policy makers, especially how to best
ptilize changing domestic 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 inflation.

Nowhere were these lssues more pronounced than in the feed-livestock
sector in tropical Latin America. Expenditure on meat formed a large
component of the consumer's total budget. Moreover, the relatively high
income elasticity resulted in a significant growth in demand. However,
growth in the supply of beef, the predominant meat in the diet of tropical
Latin America, did not respond gufficiently to meet the growing demand. In
part this was due to blological limlts on the rate of growth in beef
production and in part it was due to the reliance on extensive systems.
The area in pastures expanded more or less iIn line with growth in cattle
stock, Only in Brazil and Venezuela were there major increases in stocking
rate, and even there these iIncreases started from very low levels.

This gap between the supply and demand for beef was met, not by beef
imports, but by increases in the production of altermative meats,
especially poultry. Poultry production expanded at a very rapid rate in
the last two decades In tropical batin 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 most
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 repreductive limits.
Second, substltution between beef and poultry was significant, with the
falling price of poultry putting a 11d on rising beef prices. The poultry
sector made the whole meat sector more manageable and more responsive to
short-run shifts Iin demand.

The rapid increase in poultry production resulted in numerous backward
linkages to other sectors in the agricultural economy. The derived demand
for feed components, especially carbohydrate sources, increased .
dramatically. WNot all countries have exploited the opportunity created by i
this market to develop feedgrain production (and income generation
potential for feedgrain producers); moreover, all tropical Latin American
countries except Paraguay have become net importers of feedgrains, as
production has not been able to keep wp with dewand. As with the
diversification in meat preduction, one of the means to increase supplies
of carbohydrate sources for the feed industry is by diversifving scurces of
supply. Some countries such as Colombia and Mexico have been particularly
successful in developing sorghum production. Dried cassava offere another
distinct, and yet unexplolited, alternative for increasing supplies of feed
components., Cassava will not completely replace maize or sorghum but there
is a potentlal niche In most agricultural sectors in troplcal Latin America
where cassava can be competitively produced to compete with feedgrains in
mixed feed ratilons,

Latin Awmerica is at a stage in its development where diversification
should be occurring in cassava markets. However, Latin Americs lags well
‘behind Asia in this regard. There are many reasons for this lag but the
principal factor has been that prices in cassava food markets have not been
an efficient indicator of the relative profitability of investing in
cassava processing capacity and price variability increased the risks of
entrepreneur Iinvestment In these new markets, Linking price formation in
cassava markets to feedgrain markets will provide the basis for cassava to
begin to take part in the development process in Latin America. However,
in Latin America this requires an initial institutional intervention te
form these marker linkages. Moreover, cassava can be a policy tool for inm
turn making that development process more equitable. Cassava is
principally produced by small-scale farmers, usually in more marginal
agro-climatic =zones ~-~ the agricultural niche wheres cassava has a
comparative advantage. ULinking these farms, which are characterized by
both underemployed labor and land resources, to a growth market, such as
exists for dried cassava, can achieve increased income in a stratum which
has been increasingly marginalized in the recent growth process in latin
America.

The economic climate in tropical Latin America is now appropriate to
bring cassava into the agricultural policy process. The 1982 debt crisis
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has resulted in major realigmments in foreign exchange rates, reductions or
elimination of subsidies, and a renewed emphasis on increasing domestic
production and reducing imports. Except for Venezuela, cassava is now
competitive with feadgralns under existing grain pricing policies.
Demonstrating that cassava can be a vehicle for railsing labor and land
productivity in marginal agricultural zones, In increasing small farmer
incomes, and 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 s cropping alternative
especially adapted to tropical conditions. The niche is there; it remains
only to be exploited.
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Rice in Colombia: Trendas in Production and Consumption
and Present Comstraintsg '

Luis R, Sanint 1/
Alvaro Ramirez
Myriam 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 (FA0). 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 Pulver and Weber, "Colombia
occupies a critical position in the region mnot only because it is a major
rice producer but also because it is seen as a leader in technology
adoption".

Over the past two decades (1966~85) yields increased at an annual 4,2%
and area harvested expanded at 2.0Z 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 preduction grew at an
annual 9.3% in 1966-78, in the next period, 1978-85, it decreased at 0.6%
per year., Yilelds exploded at an annual rate of growrh of 8.9% in 1966-75
well above that of other countries while area cultivated expanded at a wmore
modest 1.3% per vear.

This paper examines the characteristice of rice in Colombia: its
consumption, its evolution iIn 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 is placed upon the discrimination that
those policies have c¢reated 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 since 1975.

The role of rice in Colombian diets is explored both in a time serles
framework (its evolution in the past 25 years) and by means of cross
sectional data obtained at the natiomal level in 1981 by DANE/DRI in a
household expenditures and nutritional survey. The iwmportance of rice at
the lower income levels emerges quite clearly from the analysis,

1/

- Economist, Rice Program; Agsociate, Tropical Pastures Program; and
Congultant, Data Services Unit, CIAT.
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Projected demand is confronted with production levels of 1983 and the
magnitude of the deficits is examined under two different scenarios for per
capita consumption levels.

Then, the paper concentrates on the issue of economic efficiency in
rice production in Colombla, an issue that has gained increasing public
concern and that led to the formulation of the RNational Agronomy Plan in
1986, The Plan was conceived after a series of meetings between FEDEARROZ
{(Federacion WNacional de Arroceros), ICA and CIAT, in 1984-85,

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

The methodology employed allows to measure technical inefficiency as
reflected by the deviation of producers from the revenue maximizing input
combination of existing resources. The discrepancy between observed and
"optimal" input combinations arises from aversion to risk as well as from
the crop management approach. Particularly relevant are factors like poor
managerial skills, failures to use the right resourceg ar the right time
and in the correct fashion, low hired labor productivity, material
bindrance to progress and damaged output among others. These are all
factors controllable by the producer,

The analysis concludes that by eliminating technical inefficiencles,
total revenues could be increased by 17,37, Eldminating allocative
inefficiencies (which arise when rescurces are not only used in the wrong
amounts but also in the wrong combinations) costs of production {and
consequently, economic inefflciency) could be reduced at least by 30%Z,
These results are very much in line with numbers estimated in the Wational
Agronomy Plan. The paper concludes with the need to implement an
integrated crop management approach and enumerates some of the activities
formulated in the Natfonal Plan teo improve yields and production.
Fundamentally, the Plan has been designed to give confidence (reduce
uncertainty) to 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
recescion and the after shock of the coffee bonanza. In per capita terms,
GDP and agricultural GDP incressed at 0.5% and -0.1% per year in 1978-85,
respectively (Table 1). Area harvested decreased from 4.3 million hectares
in 1978 to 3.8 wmillion hectares in 1984 (MAG)., Terms of trade for
agriculture, as measured by the ratio of sectoral deflators for value added
were much Iower in 1983 than in 1970, but they increased until 1977 and
decreased thereafter (Table 2).
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The slow dowmn of apriculture is the result of a number of biases that
affect agricultural production. At first glance, there has been & policy
of protection in effect for most agricultural products in Colombia. The
internal price of most products has been higher than the intermational
price; mnominal protection indexes are positive (Garcia). However, to be
able to conclude that there was effective protection, cone 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 i1s higher than the overvaluatrion, the product was
probably protected. Imn this sense, Garcia concludes that only products
like powder milk, oils and fats, and wheat would be truly importables,
since they have been effectlvely 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
inputs, whose trade has been restricted. Agricultural credit reduced its
participation in total credit from 317 in 1970 to 177 in 1981, input costs
(labor, machinery, fertilizer, seed, etc.) grew faster than output prices
{cost~price squeeze), public investment 1in research in relation to
agricultural GDP,went from ©0.46% in 1972 to 0.20%Z in 1982, public
expenditures in agriculture went from 25% of the total in 1970 to 7.6% in
1981 (Prieto et al.}. After 1978, uge of fertilizer has decreased
(Balcazar en Machado, SAC Sep.'85), supply of real agricultural credit
stagnated, the overvaluation of the Peso became more marked and rural
instability kept high, all making Colombian agriculture less competitive.
Illegal, parallel and black markets contimmed to be important, with the
subsequent Impact on resource cost and allocation, particularly on wages
and land.

The consensus 1s that the resulting blases from the macroeconomic and
trade policies have been so strong that agriculture (and particularly
exportables like coffee and rice} has had to pay more than half of the
industrialization costs (Valdes) with a loss of competitiveness that made
necessary the dImplementation of compensatory policies mainly price,
commercialization and credit policles (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 prices and worse terms of
trade for agriculture. The compensatory policles to stimulate thelr
production were not enough to neutralize the adverse effect of general
policies. The result hasz been a net flow of resources from agriculture to
the other sectors,

From the viewpoint of Colombian producers, output prices are toc 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 US$283 per ton of paddy rice in 1984
while the iInternatiomnal price {fob Thailand) for white rice was around
U85258 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 19B4 was too low
to emsure profits and yet too high to enter the world market, yet yields
were high. As we will see later, the lack of protection is ouly one aspect
of the problem. 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
Colonbian Agricultural Institute (ICA) introduced new dwarf varleties based
on the genetic material available at the International Rice Research
Institute (IRRI} and iIn collaboration with CIAT has continued to provide
advanced genetic material (IR8, IR22, CICA4, CICA6, CICA8 and Oryzicas are
among the most well known}.

The pew 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 toms/ha in favored
upland (FEDEARROZ, un gremio...).

When expanded rice production, mostly based on higher yields (Table
4), caused the retail price of rice to fall both in real terms and relative
to the other staples, consumers 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
major carbohydrate foods (Table 5 and 6). At the same time its real retail
price, in 1970 pesos, went from close to $6 per 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 (Table 7).

The reduction in price and the simuletanecus growth in real per capita
income help to explain the rapid expansion 1In 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 estimates for other
periods (Sanint, 1983).

It is 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 potato consumption was positively
affected (i.e., showed a complementarity effect, with a <¢ross-price

elasticity of ~0,26).
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In other words, rice displaced other major carbohydrates to achieve
higher levele of demand by means of a significant reduction in its
own-price.

However, for the past 7 years production has stagnated, after it
reached in 1278 the level of 1.9 million tons of paddy rice and consumption
reached the level of 68.9 kilos per capita (Tables 4 and 5), Since 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 basic staple to the urban and rural poor throughout
the country. According to the DANE/DRI nutritional household survey of
1981, Colombilans consumed 39.6 kilos per capita of white rvice that year
(Sanint et al.). Both urban and rural consumption were around that value
which indicates that the cereal i1s a major staple at the country side as
well as in the cities. There are Important fluctuatlons around that value,
however.

Data from the survey were analyzed dividing the country in 45 basie
cells, that result from 4 regions with two zones each (rural and urban) one
reglon with an urban zone only (Bogota D.E,) and 5 income groups
(quintiles). Additional cells were provided to inelude 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 Atlantic region (70.8 kilos of white rice in the rural upper-middle
income quintile) whille the lowest Iintake iz found in the EFEastern region
(16.4 kilos in the lowest income quintile of the rural sector).

By income groups, the upper-middle class has the highest per capita
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 9.5Z. The rural
poor of the Atlantic Coast devote as much as 18,12 of their food
expenditures to rice. On the other hand, that share is lowest among the
upper income level in Bogota, D.E. (3.3%). By regions, the Atlantic and
the Paclific exhibit che highest participation of rice in household food
expenditures with B.7%Z and 7.2% respectively, which are considerably higher
than those of the other three reglons (Table 9).

Being rice a rich source of energy and protein, it constitutes a basic

nutritional staple in Colombian diets. Wationally, rice contributes 14.5%
and 12.7%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) since they obtain almost one~third of thelr calorie and
protein Intake from this cereal {Tables 10 and 11).

It 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 1s highest at the lowest income levels 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 term
parameters than those calculated from time series data. Therefore, they
are slightly higher than the latter. They suppert the hypothesis that rice
consumption is guite sensitive to changes in its own retail price and in
income. TFor income elasticities, the highest values appear samong low
income groups and the value of the elasticity generzlly decreases as income
rises, as expected from economic theery., But this is not the case for
price elasticities where a more random configuration appears associated
with income changes (Table 12).

The fact that rice is grown throughout the country and has good
marketing channels {(Montes et al.) explains the existence of a uniform
retall 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 iz highest, consumption of cassava
and vams is 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 basiec role that rice plays particularly among low
income consumers in the country, i.e. among those considered at nutritional
risk, it is cruclal to maintain prices of rice at present levels or even
lower and keep supplies abundant if the government intends to improve the
nutritional situation of the absolute poor.
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However, per capita 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 USS$300 per tonm 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 would require a supply of 2.31 million toms, or
213,300 tons above 1985 production levels, which implies an annual growth
of 1.72. 1If 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% 4in 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 toms, or 892,500 tons above
the 1985 awmount of production (a 50% increase). Alternative strategles for
meeting this demand are discugged in the following section.

Production

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

The Central region, where rice is exclusively grown under irrigatiom,
yields reach the level of 6.0 tons/ha. 1In the Coast and the Eastern
Plains, where irrigated and mechanized upland systems are found, ylelds are
4,6 tons/ha and 4.4 tons/ha respectively. About 87% of production comes
from irrigated systems., These systems have a 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
international prices,

Two alternatives are viable tec 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, ares
expansion 1is unlikely to occur unless the relative profitability of rice
with respect to other crops improves markedly. This improvement can result
from two different sourcesg: (i) Favorable govermment policies that will
permit the reduction of costs cof production or increase the price of rice
relative to other crops and/or (11) Reduce costs of production by means of
higher efficiency. Of these alternatives, the second seems to be the most
plausible. Improvements in iInfrastructure (irrigation} and more favorable
government policles are out of reach to farmers; the prevalent bilas agalnst
agriculture does not permit anticipating major changes in policies either.
Consequently, higher efficiency is a must to reactivate rice production.
But, is it possible?

128



While the tendency to higher costs have a macroeconomic component
stemming from the set of discriminatory policies against agriculture and,
particularly, against exportables 1like rice (see Garcia), it also 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; Pulver 1985; Watilonal Agronomy Plan 1986). "Under irrigated
conditions, farmers in Tolima (Central region}, the Coast and Meta (Eastern
Plains) need to harvest at least 5.9 tons, 4.6 tons, and 4.7 tons/ha,
respectively, just to meet thelr produection 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 insect
control reach 1.3 tons/ha in Tolima, 1 ton/ha in the Valle and in the Coast
and 0.8 toms/ha in Meta. This is about double the amount spent on an
average in Latin America on plant protection in rice. These items, which
result in especially 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 and Weber, p.3).

Given the high cost structure in which Colombian agriculture is
locked~in, the only wviable alternative at present to increase rice
production dis by means of higher economic efficiency. Economle efficiency
encompasses both technical and allocative efficiency.

Technical (or agronomic), efficiency is achievement of the maximum
possible output with a given quantity of inputs. It implies using the
right amounts of available inputs teo attain waximum output, such that no
more output could be obtained from the input mix. Allocative efficilency
refers to the ability of farmers to produce a given level of cutput at
minimum cost. 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 distinction between agronomlic and economic efficiency lies
in the fact that the first deals with physical Input-putput relationships
while the latter incorporates input and output prices. For example, while
a producer that obtains the highest possible yilelds of rice per hectare is
efficient from the agronomic view he will be using amounts of inputs that
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 technical Inefficiency
is due to an excessive input usage. In turn, allocative inefficiency
results from using inputs im the wrong proportions. Both kinds of
inefficiencies are costly to producers, so that the observed level of
expenditures 1s higher than the minimum cost associated with a particular
level of ocutput. Since cost is not minimized net revenue or profitr is not
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maximized and the observed level of profit is lower than the profit
maximizing level.

Under conditions 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 the 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 1llustrates this point with a simple example of nitrogen use in
rice production (Table 15). Clearly, maximum profit {(economic efficiency)
is achleved at a different application of nitrogen (120 kg/ha) than the
amount of nitrogen (160 kgs/ha) that yields the maximm production.

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

MPPi * Price of Rice = Price of i,
where MPFi refers to the Marginal Physical Productivity of the input
i3 (2 monotonically decreasing function).

In simple words, let us look at fertilizer applications. The farmer
should wuse additional units of fertilizer until its contribution to
additional revenue {(l.e., added tons of rice per kilo of fertilizer used
times the price of rice) is 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 1s not going to be compensated by the
expenditure and he will waste resources,

The 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 Adigner, Lovell and Schmidt (1977). The results of applying this
economic methodology are then compared with recommended practices from the
National Agronmomy 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 iInterviewing respondents method. The questionnaire contained
detailed information on farm resource endowments, production techmology,
input-output relationghips and financlal markets.

The maximum likelihood estimates of the stochastic revenue function
were used to compute the mean efficlency of rice farms in several scenarios
(Ramirez).

Taking the sample as a whole, the analysis reveals that total output
could be idincreased by 17.3Z above current levels if technical
inefficiencies were eliminated., Also, assuming that rice producers would
use Inputs In the right proportions ({(allecative efficlency), 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 1ike rtisk, uncertainty, and
liquidity managewent decislons will interfere with the profit maximizing
input conbination.

Under conditions of risk and uncertainty, as 1is the actual case in
rice production, and assuming that technical efficiency is being already
achieved, the gemeral hypothesis i1is 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:

MPP1 * Price of Rice = Price of £ + Ra * Ir where

Ra * Ir = Risk adjustment, and

Ra = Rigk aversion coefficient,

Ir = Marginal contribution of risk to additional input use.

It is well ¥nown that Ir 1s negative for plant protection inputs.
Thus, the higher a farmer's expectations about total crop losses, the more
chemical inputs are sprayved over the crop. The higher the risk associated
with weed incidence the higher will be the amounts of seed planted, labor
hired to fight weeds and machine~hours spent on land cultivtion. If
farmers are uncertain about the consequences of reducing input usage by any
amount, the observed input usage may, eventually, exceed that level of
input that achieves an economic optimum or even a physlcal optimum,

The additlomal 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 a risk averter
1s willing to pay higher 1nsurance against adverse events with unknown
probabilities {uncertain events) than 1f they would otherwise know this
probability. Therefore, 3in the case of rice, it is erucial to have
demonstration parcels with the management packages proposed by the National
Rice Plan to reduce uncertalnty on the part of farmers.

It 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 thelr 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 veduced significantly, leading to higher suopplies.

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 c¢an verify that the management strategy proposed
works in the fleld. 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 MNational Rice Plan 1is that optimal resource use
should be based on more technical supervision (to minimize the risk of crop
failures) in substitution of d1mported chemical inputs (Posada), thus
increasing the national value added in production,

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

The current stagnation in production will imply higher prices for rice
with lower levels of individual consumption in the near future. If the
Govermment decides to keep consumption at present levels, imports are
likely to occur. Both aslternatives appear to be quite costly and socially
unattractive.

However, should the results presented here be extrapolated to all
producers, rice production could be expanded easily to accomodate for the
additional demand brought by the lower prices. Field trial results sre
very encouraging in this respect. An additional point for research
constitutes the fact that if efficlency is rapldly improved excedents may
be generated. The possibilities for new market outlets (internal and
external) should be carefully evaluated now.

Finally, the area of commercialization has been overlooked in this
paper, but undoubtedly there is reom for improvement alsc, 1In Colombia,
between 1977 and 1983, the wholesale price index for food increased annualy
4.8 percentage polnts more rapidly than the farm gate price index. This
suggests that reducing the costs of marketing is a key target in improving
food supplies since they have grown much faster than production costs.

According to BSAC, rice production in Colombia has cowmparative
advantage at the farm level even under the present circumstances described
here, However, the advantage Js eroded due to a set of iInefflciencies in
milling, handling and transportation of white rice. 7To rely on rice as a
hasic staple and ensure an adequate use of domestic resources the
inefficiencies in production and marketing should (and can) be reduced in
the near future.
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Table 1.

Colombia, Gross Domestic Product - Total and
Agriculture in Constant Prices 1970 Pesos

(Millions).
Total Agriculture Percent
GhP 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 170,227 44,305 26.47
1977 178,326 46,097 25.82
1978 194,818 50,575 26.0%
1979 203,664 52,618 25.82
1980 211,930 53,954 25.5%
1981 217,228 55,580 25.6%
1982 219,183 54,622 24 ,9%
1983 221,375 55,606 25.1%
1984 228,459 56,940 24,92
1985 234,956 58,591 24 .92
Annuval Growth

Rates GDP Agriculture Population
1960-67 4.6% 2.9% 3.1
1967-78 6.02 4,57 2,2
197885 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 Terms of Trade for Agriculture, 1970-83,

Ratio of Sectoral Ratio of Agricultural Producer

Value Added Deflators Wholesale Price Ratio: Price to:
(agriculture to Agriculture to Consumer Wholesale Index

Year non-agriculture) All Consumer Goods Price Index for Consumer Goods
1970 0.966 0.885 0.8486 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 0.8%6 1,033 0.886 0.802
1380 0.806 0.975 0.871 G.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 (%)

1970-75 .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, Irrigated Rice. Costs of Production and Price of Paddy
Rice.

Yield Production Cost Price Paddy Margins

tons /ha $/ha $/ton $/ton §/ton $/ha
1877 B 5.40 $31.786 §5,886 57,841 31,955 $10,555
1984 A 5.55 $131,235 $23,646 $23,851 $205 $1,138

Source: Fedearroz.
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TABLE 4. Area, Production and Yield of Rice in Colombia, 1961-19B4,

Area Production Yield
Year {00 Has 000 Tons Ten / 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
1545 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
1670 233.20 752.60 3.23
1971 253.50 904,30 3.57
1972 273.80 1.043,30 3.81
1873 290,90 1.175.80 4. 04
1974 368,50 1.569.90 4,26
19475 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
19883 425,40 1.813.,50 4.26
1984 376.20 1.725.10 4,66

Source; Fedearroz.

138



6Et

TABLE 5, Rice in Colombia, Availability and Per Capita Consumption, 1560-85.

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 0 na 474.0 16.2 29,3 19.6
1962 585 (n na 586.0 16,7 35.0 23.5
1963 550 (3 na 553.0 17.3 31.9 21.4
1964 600 0 na 600.0 17.9 33.5 22.5
1965 672 0 na 672.0 18.4 36,6 24.5
1966 680 0 na 680.0 18.9 35.9 24,1
1967 622 0 ne 622,0 19.5 31.9 21.4
1964 786 0 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
1871 905 0 248 840.3 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
1974 1,570 2 344 1,370.7 23.0 59.35 39.9
1975 1,622 116 306 1,544.5 23.5 65.7 44.0
1976 1,481 120 193 1,471,4 24,0 6L.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 &0 282 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 0 78 1,867.7 27.0 69.3 46.4
1983 1,814 35 346 1,811,2 27.5 66.0 4,2
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, Fedearroz: Un Gremie al Servicio de Colombia.
For Exports and Population, DANE
For Stocks, IDEMA, Division de Comercializacion.
Other, Own calculations




TABLE 6., Colomblia. Per Capita Consumption of Carbohvdrates, Kgs.

Year Capsava Potatoes Corn YWheat 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 78.4
1970 92.6 43.2 35.5 16.2 79.5
1871 92.0 40,2 27.6 18.9 75.7
1972 ag.9 37.2 31.0 22.2 76.9
1873 88.5 45,2 21.3 18.5 77.6
1874 972.3 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 8l.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 22.6 850.8
1982 57.6 79.7 26.4 24.3 73.9
1583 58.8 79,7 23.2 25.1 B1.9
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, Osn calculations,
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TABLE 7. Colombia, Gross Domestic Product (GDP) and Real Retail Prices of Major
Carbohydrate Staples, $/Kg. (1970 Pesos}).

Real
Per Capita
Year Cassava Potatoes Rice -~ Corn” ' Wheat  Plantains GDP
(51000}
1960 1.52 1.85 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 3.64 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 3.37 3.65 3.10 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 3.46 2.17 59.98
1976 2,19 1.74 3.05 2.93 4,93 1.93 57.85
1977 .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 3.1 3.00 2.61 1.95 65.81

Source: Ministerio de Agricultura, DANE, Own caleulations,
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TABLE 8. Colombia, White Rice,
DANE/DRI Survey, 1981,
Low
Region Income
Income 1
Quintile
Atlantic
Drbau 57.6
‘R“ra}. 60\9
Total 59,6
Eastern
~ Urhan 23,0
Rural 16 .4
Total 18.5
Bogoti D.E. 27.5
Central
Urban 25,2
Rural 22.3
Total 23.9
Pacific
Urban &0.4
Rural 35.4
Total 37.2
Total
Urban 32.3
Bural 31.6
Total 32.0

GCrtronn

it ratrnlatrdAane

HERS

Per

Capita Consumption by Region, Zomne and Quintile,

High

Income
2 3 4 5 Average
59.2 59.4 62.3 34 .0 58.5
62.7 69.5 70.8 64.3 65.1
61.1 63.8 64 .4 25.7 61.1
26.7 32.8 32.7 34.0 30.1
25.9 30.0 38,1 32.1 26,0
26.2 31.5 34.8 33.3 27.9
32.6 33.5 36.8 33.2 33.5
32.3 35,6 37.7 28.8 32.0
34.0 33.9 36.6 33,6 31.1
33.0 35.0 37.4 29.6 31.7
50.1 49.4 51.9 50.4 49,2
£4.,7 5Q.7 57.8 50,1 43.7
47.3 49.9 53.1 50.4 47.1
38.2 41.2 44 .0 39.4 39.6
39.4 45,2 47,8 41.9 39,5
38.8 42,6 44,9 39.7 39.6

rafpr +A annual rancimed nav sdnles asunivaloent

¥ilne
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TABLE 9. Colombia. White Rice., Percent in total Food Expenditures, DRI/PAN Household
Survey, 1981,

Low High
Region Income Income
Income 1 2 3 4 5 Average
Quintile
Atlantic .
Urban ' 14,87 10,24 B.3%9 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
ﬁastarn
Urhan 7.07 5.31 5.01 4,10 3.75 .70
Rural 4,69 4,45 4,40 4.93 4.24 4,56
Total 5.45 4,76 45,72 4 .42 3.92 4,63
Bogoti D.E. 8.88 6.80 5,40 4 .54 3.32 4,47
Central
Urhan 8.21 6.65 5.49 4 .56 3.75 5.15
Rural b.69 5.46 5.29 5.78 4,63 5.66
Total 7.50 6.56 5.41 L ,62 3.90 5.31
Pacific
Urban , 11.62 9,74 7.69 6.28 5.1% 6.66
Rural 10,95 8.31 7.35 B.56 6.94 B.&9
Total 11.20 2.02 7.55 6.74 5.29 7.22
Total
Urban 9.75 7.52 6.29 5.37 4.23 5.65
Rural 9.36 7.48 €.64 6.24 5,63 7.17

Total §.54 7.50 6,41 5.56 4,39 6.09
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TABLE 10. Coleombia. White Rice. Percent Share of Total Calorie intake, DRI/PAN, Household
Survey, 1981,

Low High
Region Income Income
Income 1 2 3 & 5 Average
: Quintile
Atlantic
Uzrban 31.3 25.9 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 21,7 20.0 16,8 22,2
Eastern
" Urhan 13.3 11.9 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.¢ 10.4 10.1
Bogoti D,E. 18.8 16.3 13.7 13.5 11.3 13.2
Central
Urban 15.0 13.8 13.2 11.8 10.9 12.6
Rural 10.8 11.3 10,90 10.0. 9.5 10.5
Total 12.9 12.5 11.9 11.3 10.6 11.8
Pacific
Urban 20.6 19.4 16.2 3.3 14,0 15.9
Rural 17 .6 15.9 14.2 16.6 14 .4 16.0
Total 18.6 17.5 15.3 5.7 14.0 15,9
Total
Urban 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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TABLE 11. Colombia, White Rice,
Household Survey, 1981,

Low
Region Income
Income 1
Quintile

Atlantic
Urban 30.0
Rural 33.2
Total 3z2.0

Eastern
" Urbano 12.3
Rural 7.6
Total 8.0
Bogotd D.E. 17.5

Central
Urban T4.,7
Rural 11.8
Total 13.3

Pacific
Urban 21.6
Rural 20.2
Total 20.7

T ot al

Urban 18.3
Bural 16.¢

Total 17.3

21.6
23,7
22.8

womo
.-.
WrN

14 .4

12,32
11.4
1.8

i8.6
16 .4
17.5

14..8
13.8
14.3

17.8
18.6
18,2

00 =~ WO
. »
[u SRR o I I}

11.2

14.4
14 .2
14.3

12.6
12.4
12.5

Percent share in total protein intake.

16.3
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16.6
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14.3
16.9
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12.9
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10.0
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TABLE 12. 1Uhite Rice: Income and Price Elasticities of Demand. Colombia. DANE/DRI Survey 1981. By

region, area. and gquintile,

Region Atlantic Eastern Bogota Central Pacific
QuI::?Tg““~;;~_ rea Urban ‘Rural Urban  Rural Urban Urban Rural Urban Rural
e
1 0.88 0.68 0.96 0.87 0.79 0.79 0.96 1.00 0.78
pa 0.84 0.76 0.74 0,96 0.74 0.83 0.74 0.97 0.77
Income 3 0.92 1.04 0.96 0,54 0.69 0.67 0.82 0.83 0,80
Elast. 4 0.56 0.62 0,78 0,8  0.67  0.59  0.59  0.67  0.44
5 0.17 0.68 0.55 0.14 0.19 0.26 0.49 6.23 0.60
1 ~0.,98 ~0.96 -0.87 -0.22 -0,58 -0.83 ~-0.85 -0.88 0.55
Price 2 ~0.93 -(,53 -0 .88 -0.88 -0.87 -0.85 ~-0.85 -0.97 ~0.95
Elast. 3 -0.90 -1.03 -0.52 -0.86 -0.,93 -0.77 ~-(,83 -0,15 ~0.86
& ~0.34 ~0.58 -0.93 -0.81 -0.87 -0,92 -C,86 -0.17 -0.29
5 -1.02 -0.50 ~0.90 -0,63 ~0.58 ~0.66 ~0.86 -~0.96 ~1.11

Source: Own-calculations,



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

Region Price Grouping
$/kg.
Atlantic 38.85 A
Central 38.67 A
Bogota, D.E. 38.46 A
Pacific 38.42 A
Eastern 37.72 A
Guintile Price Grouping
5 (High) 39.71 A
4 38,87 A B
3 38.13 A B
2 37.90 C B
1 (Low) 37.04 C

Note: Groups with same letter have weans that are not
significantly different at the 10T level.

Source: Own calculations.
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TABLE 14, Rice Sector: Regional Analysis, 1977-1984. Colombia.
AREA 000 HAS.
Coefficient Growth
Zone Mean % of variation Rate
CENTR%LI 111.5 34 7.1 1.0
COAST 106.2 33 15.0 0.5
EASTERN PLATNS3 67.8 21 22.0 7.0
TOTAL% 324.9 100 11.2 2.4
PRODUCTION 000 TONS.
Coefficient Growth
Zone Mean Z of variation Rate
CENTRALY 665.2 40 6.8 1.0
COASTZ 489.5 30 12.0 1.9
EASTERN PLAINS3 298.7 18 21.6 8.0
TOTAL% 1.654,9 100 10,0 2.4
YIELDS TONS/HA.
Zone Average Growth Rate
CENTRAL1 6.0 0.0
COAST? 4.6 1.4
EASTERN PLAING3 4.4 1.0
TOTAL 5.1 0.0

1 guila, Tolima, Caldas, Cundinamarca, Boyaca. '
2 antioquia, Cordoba, Sucre, Bolivar, Magdalena, Cesar, Guajira.

3 Meta, Casanare,

4 Trrigated 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 Yield

Kg. N/Ha Cost in Kgs. of Paddy Rice Profit
88 4,957 6.995 2.838
120 5.074 7,301 2.227
160 5.131 7.327 2.136
200 5.308 6.747 1.439

Source! Fosada.
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Recent Evolution of the Livestock Sector in Latin America

Carlos Seré and Libardo Rivas

Introduction

Structural adjustwent continues to be the dominant 1ssue 1In Latin
American economic development. After rapid growth In the seventies,
fostered by high prices for oil and other commodities and the awmple
avallability of dnternational credit, the eighties have been
characterized by a very marked recession, a price drop in most commodity
markets, high interest rates and wildespread debt repayment difficulties.

Thig has led to substantial reductions in per capita 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 yvears has eased 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 szupported structural
adjustment package, including currency devaluation, public expenditure
reduction, opening the economy to interpaticmal markets, ete.

These alternative packages are geared to iIncreasing domestic demand via
price controls and salary increases and, in the case of Peru, limiting
foreign debt payment to I10Z of export revenue. These policies resulted
in short term economic growth, as reflected in 1986 GNP growth rates of
8% in Brazil and 5.5% in Argentina (CEPAL, 1986). This resulted in
substantial increases in domestic demand of products with high income
elasticlties, as will be elaborated for the case of beef and milk,
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Table 1. Evolution of real GDP per capita in selected Latin
American countries. 1981/86

"
Country 1981 1982 1983 1984 1985 1986
Argenting -8,2 -7.8 1.4 0.6 ~5.9 3.9
BYRZi}. ”’4.2 -Ots "4-8 2-6 5-9 SI?
Colombia 0.1 -1.1 -0,3 1.4 0.4 3.0
México 5.4 =-2.56 w7 B 0.9 0.1 -5.,3
Perd 1.3 ~2.5 -14,2 1.2 -~1.0 5.9
Venezuela -39 =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

2/ Exeluding Cuba.

Source: CEPAL (19886}

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 wmost eorirical situations are encountered In Argentina,
Brazil, Mexico and Chile, ecountries for which 1986 interest payments
represent 52%Z, 38%, 40% and 39%Z of their respective export earnings.

In spite of the slight 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. Several other countries are
discussing similar steps. Thus foreign debt remains the central issue
in the Latin American economic policy discusslon.

The beef sector

Changes in productivity in the beef sector cannct be analyzed for short
periods of time due to the masking effect of c¢yelical changes.
Therefore in this analysis averages for the periods 1970/77 and 1978/85

are enphasized.

The performance of the beef sector during the latter period reflects very
closely the performance of the whole regional economy. Its main features

were as follows:

-~ Production decressed at a rate of -0,7¥ p.a. That of Tropical
Latin America grew at a low rate (0.4%7 p.a.) while that of the
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temperate region decresased at a rate 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 capite dropped at a rate of -3.0f p.a. This trend
is quite consistent across countries and regions, with particularly
large negative rates in Centrazl America.

- Apparent consumption per capita has decreased from 20.0 kg of beef
and veal during the period 1970/77 to 19.7 kg in the pericd
1978/85.

- The structure of the beef trade shows iIncreases In the share of
processed meats and changes in the volumes traded (Argentina and
Paraguay reducing exports, Brazil becomming a major exporter).

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

Table Z, Growth rates of real beef prices® of intermational
significance. 1975/80 and 1980/86

Growth rates {percentage)

Country 1575/80 1980/86
USA (Omaha) 2.7 -3.9
Argentina (Buenos Alres) 17.1 ~12.2
EEC 1.6 -7.5
Australia (Brisbane) 18.1 -6.0

¥ Prices in 1980 USS$

Source: FAO, Monthly Bulletin of Statistics (several years)

The beef economy of the period 78/B5 can be characterized by the process of
a reduction in domestic demand as a consequence of reduced purchasing power
of domestic consumers, and reduced export demand due to the global
recession and the agricultural policies of developed countries which
have generated wvast  structural surpluses disposed o¢f in the
international market.
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During 1977/85 this led to a substantially lower growth rate of domestic
prices than during the period 1970/77. Data for Argentina, Brazll and
Colombia (Table 3) show 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 elasticity as
hag been shown in the seventies by several authors (YVER, 1972; BARROS,
1973; JARVIS, 1974; LATTIMORE, 1974),

Table 3. Growth rates of beef production, prices and stocks in

selected countries of Latin America. Means 1970/77 and

1978/85

197071977 1977/1985

Pro~ Real Pro- Real

duc~ GDF pe duc~ 1 GDhY pex
Country tion Stocks Price  capita tion Stocks Price capita
Argentina 3.3 3.2 1.1 0.7 -3.2 -0.8 -3.7 -3.8
Brazil 3.5 4.9 1i.1 5.6 ~-0,1 3.2 -5.3 ~0.7
Colombia 3.5 2.6 12.1 2.2 1.6 -1.3 2.5 0.8

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

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

Contrasting with the long-term nature of supply response in beef, demand
reacts very rapidly to changes in income, thus generating great volati-
1ity in the market. This 1s highlighted by the recent developments in
the Brazilian beef market. During the early eighties the reduction in
per capita incomes made it possible for Brazil to export increasing
volumes of beef {(reaching 426.000 tons in 1985). The Iincrease In
purchasing power created by the Cruzado Plan in 1986 is indicated by the
fact that the official monthly minimum wage expressed in terms of kg of
beef increased frem 25 to 34,3 kg between February and March
{AGROANALISIS, 1986). Internal demand grew to an extent which led to a
prohibition of beef exports and to imports from the TS, the EEC and
neighboring countries. Early in 1986 Brazilian authorities had expected
beef exports to reach 500.000 tons by the end of 1986,
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The increase in beef prices In Brazil was compounded by a reduction in
cow slaughterings due to expectations of further incresses in beef
prices. The recent political changes in Brazil, wvhere basically price
controls have been abolished will probably imply a reductilon in consumer
purchasing power and consequently a marked change in the beef scenario.

Taking a longer~term perspective, productivity per head iIn stock has
egsentially remained stagnant or decreased in many countries, This seems
to be related to the fact that beef production is being displaced to
increasingly marginal lands. This process 1s particularly evident in
Brazil.

On the other hand, the increasing interdependence of the world economy
is dmposing large short-term fluctuations om Latin American economies.
There 1iIs emplrical evidence to support the contention that beef price
variability has increased significantly on the international market from
countries with FMD from the early seventies onwards (Table 4). This puts
sectors with lengthy production processes {such as cattle production} at
an 1Increasing risk, & fact which helps to explain the displacement of
livestock to marginal areas. Given the resource endowment of many
regions of Latin America, where cattle production is particularly
favoured, 1t seems a high priority to develop strategies to cope with
thig increasing risk.

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

United Statesl Argentina
Coefficient Coefficient
of of
Mean Varlgnce varlation Mean Varignce wariation
Period (X) {87 (cv) (X} (8™) {cn
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
value 2.10

F12.13,.10

1/ All origins, US$ ports
/ Prozen beef

Source: IMF (several years)
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Livestock owners are already indicating an abllity to diversify, such as
the increasing Interest in the wmilking of beef cows to insure better
cash flow, the integration of the cattle operations with crops, etc.

Other options might include the development of futures markets for
cattle, the implementation of stabilization funds, the expansion of
inter-regional trade, and the availability of short-term credit to
improve cash flow in years of low prices.

The dairy sector

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

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

- Production per cow increased only slightly {(0.22% p.a. for the
period 1969/85), reaching a level of 962 kg per milking cow in
1985. The most remarkable case is Mexico with a growth rate of
3.07Z p.a. over the same period.

- Fer capita consumption has increased slightly a the reglonal level
(from 9%9.4 to 102.1 kg p.a.). Haiti still ranges lowest with only
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 substantially (52%}), leading to gelf
sufficiency levels decreasing from 92.4% to 90.7%Z.

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 largest producer (contributing 407 of regional production)} achieved
only very low growth rates. Nicaragua's dairy sector has deteriorated
very drastically leading to lower consumption levels 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 prices are
generally left to be determined by the market, milk prices zre generally
imposed either directly or through the milk powder importation regime.
This has tended to penalize the dailry sector, reducing the incentives to
investment and to the adoption of improved technologles. Brazil is a
good case in peint. During the period 1970/77 production grew at an
annual rate of 5.9% while real prices grew at a rate of 6.6% p.a.
DPuring the period 1978/85 production grew cnly at 0.4%Z, while the real
producer price dropped at & rate of -5.7% p.a. (see AGROAWALISIS, 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
feasible because surpluses from developed countries have been available
at low prices, thus wmaking 1importation an attractive option,
particularly 1if the time horizon for making such a decision is short,
thereby reducing the burden of the potential long-term effects of
shrinking the domestic dairy sector in & situation of high world market
prices.

Outlook

The outlook for livestock products 1s closely related to general
econonle growth. The general picture of serious problems of balance of
payments does not seem to support expectations of rapidly increasing per
capita incomes throughout the vegion,

On the other hand, the low prices of most export commodities will tend
to foster currency devaluations and thus make import substitution more
attractive. This might dinduce an expansion in dairy production in
countries with low self-sufficiency levels., Sueh a move might be
assisted by increasing International prices of dalry products 1f the
policy measures enacted by the US and the EEC to reduce dalry surpluses
are effective.

Poultry and pig production have been expanding rapidly in the region due
to technical change, changing consumption patterns and, in many cases,
the availebility of grains at low prices dye to overvalued currencies.
The outlook for this process continuing is dependent mainly on the
evolution of feedgrain prices on the world market and exchange rate
policies.

The overall ocutlock will be influenced mainly by the evolution of the
economy of the developed countries. Economic growth in that part of the
world could lead to increased prices 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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Latin Bmerica: 1970/77

Poultry
(16.5%}

Pig (19.3%)

Beef (54.2%)

Tropical batin Americas 1970/77

Poultry {19.2%)

Beef (57.6%)

Pig {(23.2%)

Latin America: 1978/85

Poultry (24.8%)

Beef (57.0%)

pig (18.2%)

Tropical Latin Americas 1978/85

Poultry (26.8%)

Beef (48,2%}

Pig (22.0%)

e

STRUCTURE OF MEAT CONSUMPTION IN LATIN AMERICA
{Averages 1970/77 and 1978/85)



BEEF PRD VEAL » STUDKE pu0 PRODUCTION FOR SELECTED REGIONS

1985

Regisn and Froguction Stocks
Loypiry

Total i Total %

it Hidheads
KIRLD 4p072 e, 9 (785934 108, %
UNITED STRTES 10974 LY HSTEY B.&
EUREBPE 14995 239 37T 104
LETIH AKERICK Bito4 7.8 3iTeic 5.0
TROFICAL L. A, £714 16,4 Z49457 N
Hrazil Z13 4.6 1450w [tk
Colnpbia 543 L4 219 1.7
Yeagruels 32 7 1248 e
TERPERATE L.A. 3230 7.0 85148 5.4
fArgentina paicd 5.9 LD 4,3
AS1A 2794 bt 3E8TIE 2.1
#FRICA RILH 6.8 178598 i3.9
DLERKTA 1758 3B 213 Z.5



BEEF AND VEAL

e o s

PRODUCTION, RELATIVE IMPORTANCE 1N THE REGION
AND PER TAPITA PRODUCTION LEVELS

PRODULTION
¢

- - o

PERCENTAGE Fok CAPITA

--------------------- OF F0TAL FRODULI 10K
COUNTRY 1969/76  1977/8% 1985 1988 1985

BRATIL 027 M2 u3 266 h
MEXICE 475 419 485 8.35 $
2507 2/6L 2801 35.B 13

BOLIVIA 59 8 9 1§ {5
COLONBIA 143 599 543 8.07 23
CUBA 164 18 143 1,82 t5
DONTNICAN RP 3% 50 £ 0.73 0
ECUABDR 40 e 115 L4 i3
PARAGUBY 114 104 100 §.26 23
oEay 91 93 101 .26 5
VENEZUELA 29 323 320 3,02 19
TROPICAL SOUTH AKERICA HOF M9 575 1978 1h
COSTA RICA 54 75 62 0.78 25
FL SALYADOR 25 30 7] 8,40 8
BUATENALS 59 74 57 0.72 7
HONDURAS 3 50 39 0,49 g
NICARAGDA % b £9 0,74 13
FANAMA 40 18 54 0.48 25
CENTRAL AMERICA PANANA 276 340 303 3.81 12
BARBADOS 0 0 0 8,00 !
BUYANA 4 7 7 0.03 2
HRITI 20 7 3 0,42 5
JANATLA 1 13 1 0.20 7
TRINIDAD T0B 1 2 1 0.02 1
CARTBBEAN 3 4 53 0.67 5
TROPICAL LATIN ANERICA LTV ¥ - ¥ 5 S TR T 14
ARGENTING %08 98 2000 3.9 9
CHILE &1 182 130 7.26 (5
URUSUAY 334 357 350 1.4 17
TEMPERATE S0UTH AMERICA 203 ImI 3230 405 ”
LATIN AKERICA 8916 BOTZ 733 100,00 20

CGLUMNS MAY NOT ADD EXACTLY DUE 7D &&ﬁﬁ&liﬁ

______________________



BEEF CATILE

STOCK,RELATIVE INPORTANCE IN THE REGION

wwwww

-

—————

PERCENTAGE BTBCK PER

*************** OF Y0TAL  CAPITA

i HEADS

COUNTRY 1969/76 1977784 1985 1983 1925
BRAZIL 85010  11BOB1L  [34%00 2.8 0.99
KEXICD 26652 34984 37450 1,83 ¢.47
111662 153043 171950 .50 0.8
BOLIVIA 2132 L JB51 1.8% 0.92
COLONRIA 7T 4023 21935 5.93 0.7
CUBA 5701 2993 b 2.02 0.4
DONINICAR RP 1517 1998 2420 0. 76 §,3%
ECUADOR 2418 3023 3378 107 6.36
PARABLIAY 4757 9942 6400 2,02 174
PERY 4114 4013 3900 1.23 0,20
VENEIUELA 8484 10878 1248k 19 0.72
TROPICAL SDUTH AHERIEA 31643 L0603 62711 19,82 0.42
£0sTA RICA 1313] 7208 2353 .81 0.9
El SRLVADOH 1113 1198 L7} 0.2% 0,17
GURTENALA 1565 1949 2587 .52 03
HONDURAS 1681 2034 7308 G 7% 0.57
NIDARAGUR 2388 2396 8% 0.40 0,58
PANAKA 1281 1825 1423 0.45 0,55
CENTRAL AMERICA PANAMA 7408 11200 £18%% .75 G4
BARBADOS 19 i 18 0.04 0.47
BUYANA 264 164 140 0. 04 .15
HAITI GEL] 1078 1356 0.43 0.21
JANRICA 7 287 321 .10 8,14
TRINIDAD TOB 68 16 11 0,02 0.0
CARIBBEAN _ 1508 1640 1906 0.60 887
TROPICAL LATIN AMERICA (78499 224308 248534 78.48 070
ARBENTINA 22978 55851 54800 17.31 1.7%
CHILE 3147 3832 A 1.67 .28
URUBUAY 9775 10436 9448 L 530
TEMPERRTE SOUTH AMERICA 53951 69942 8B14B 21,82 1.4%
LATIN AMERICA 230850 296450 Jlabb4 100,00 .77

COLUMNS MAY KOT ADD EXACTLY DUE TG ROUNDING



AREA IN ANNURL AND PERMANET CRUPS AND PERMANENT PACIURES

D 4] T, o 44 1

PERNARENT PQSIUHES

e e

N T T

o el 5 o o o ok P A O L O T AL L A B A B T AL e G

ANNUAL AND FERMANEN] CHUFo
1984

COLKTRY ;96if?$ 1976183 1984 1968775 1976/83
- = Q00 H —ommmmmmmmen -
BRALIL 147347 160500 185600 36189 69598 75250
KEXICD T449% 74499 14500 23426 24419 00
22186 J34%9% 239500 79615 74014 39950
BOLIVIA 2475 21630 26900 2585 1350 5385
COLORBIA 30000 Jp060 300060 3130 3597 3693
CUBK 2334 2568 26460 2763 3582 3234
DOHINILAN RP §B93 2092 2092 1169 1395 1470
ECUADOR 2414 3644 4700 2389 2307 30
PARABLIAY 14681 13475 15500 1062 1738 1940
PERY 21w 27129 710 2968 3426 37
VEREIUELA 16543 17167 17500 3523 b3 3758
TROPICAL SOUTH SMERICA 122638 123316 126192 2119 28917 KRR
COsTA RICR {427 1947 2187 494 aB7 b7
El SALVADDR 610 610 bil 42 709 723
GUATERALA i 1234 1534 je82 1744 1815
HONDURAS 3400 3300 34490 1268 1748 i
NICARABLA 4202 4849 5100 1271 1245 1267
PAKAKA 1146 114i f1s1 543 554 564
CENTRAL ANERICA PANAMA 119¢8 13220 13172 6101 bER? 6783
BARBADOS 4 4 4 3 3 33
BUYANA 999 1178 1230 373 4§13 495
HAIT] bi7 5l2 500 524 kb 904
JRHAICR 230 208 200 s ibb i)
TRINIDAD T0B i 11 i1 144 108 I
CARTBBEAN 184} 1913 1345 1626 816 A
TRBPIML LATIN AMERIEA 358294 J75448 381409 109652 127330 134147
ﬁﬁ&E HTIHA 144262 143250 142800 33789 15245 Jaa00
CHILE 11242 11838 11900 4939 LT Ju28
URUIGLAY 13633 13632 13632 153 1449 1446
TEMPERATE SDUTH AMERICA 169139 168719 168332 40318 42202 42574
LATIH AMERILA LAY 849741 HUAHY 169532 176881

527433

- - LR

-

-

-----

. -—



REEF AND VEAL PRODUCTION FER CAPITA 1949785
ANNUAL GROKTH -

COUNTRY RATE AVERABE AVERABE
1969/85 1969776 1977/84 1985
ot PR KB/YERAR-~mwwrsmmmmannan s
BRATIL -1, 298 19.9 8.3 5.8
MEXIED 0,62 BS BB B4
~111kEE 15.9 e 1
B0LIVIA {77484 12.8 15,1 14,7
SOLOMBIA 122k 201 0 24
CUB4 =2 5ine 18,4 14.9 14.4
DOMINICAN RP 164888 7.8 .8 7.3
ECUADOR {47488 9.7 10.7 12,3
FARAGURY 45343 47,2 355 9702
PERY =2, 17544 4.4 3.3 Gl
VENETUELA 0.37 19,4 2.3 1.5
TROPICAL SOUTH ARERICA -0.18 16.0 16,3 15,5
COSTA RICA 0.55 29,0 2.7 23.9
SALVADOR 0,00 63 6.2 58
GUATENALA o120t 10,5 105 ]
HONDIRAS 1,30 12,9 3.4 8.9
NICARAGUA 3,874 35,9 7.8 180
PANANA 0,42 34,3 240 26,5
CENTRAL ANERICA PANAHA 0,96 18,2 15,9 11,7
BARBADDS ~3,474 1.7 (3 i1
GUYANS .38 5ok 23 71
HALYI $ 53444 £ £.3 ol
JANAICA 880 58 5% ¥
TRINIDAD ETC 1,07 1E LE 12
CARIBEEAN 0.44 1.2 1.2 1,7
TROPICAL LATIN AMERICA D, 7845 i5.5 14,9 13.4
ARGENTIHA 0,73 9.4 98.7 88,3
CHILE 0.2 163 11 5.0
GRUBLAY 0. b4 118, 172°0 ith.2
TEMPERATE 5OUTH AMERTCA 0.5 7.2 78.5 70.8
LATIN ANERICA -0, 99444 23.3 2.5 20,0

LEVEL OF SIBKIFICANCE 1S REFRESENTED AS FOLLOMS
BEE PCOO0O5  #4 PCOL01 #P(0,05

e i AW S I 5 i o e e A D P



EﬁiF AND VEAL

ANNUAL GROWTH RATES OF PRODUCTION,PUPULATION AND PRODUCTION PER CAPITA. 1970785

P O . 3 4o P £ 0 0 . 7 ) e e e e o 1 o

[ — Y U e O

PRODUCTION POPULATION FRODUCTION PER CAPITA
17 1918785 1930477 1978/65  1970/77 1978/85
BRALIL I b =0, 1 pRILY 3w 1,2 ~Z. 4%
KEXICH 4,088 §.8 1, 2068 2.588% (.8 ~5,8
5-6.** Ga3 217""3 2.4‘*; 1‘() '2-1*
BOLIVIA foiys 21 .58 2,588 2784t 7 Bier -0, 2
EDLONBIA 3. Ged 1 BE8% 2, 28%% 7.8 14 -0, 4
EUBA -7, Bexs 0.6 fohss 0,435 -7, J6es 0.0
DONIRICAN RE .48 0058 2,088 2.5 4 1, 7ess
ECUADOR 378 2 I hune 2.98% 0.7 -4.8
PARRBUAY -2.93 =378 3,24 I iee <p 1¥0e b, FeeE
mej ‘11?"* 3‘1** 235’*? 2 6“** "4«?'!'“‘ 9;5
VENEZUELA §, Bees ~0.4 3 Siii L0eer L3 ~3, 4kE4
TROPICAL SOUTH AMERIEA 1.4 1,088 2, 4w 2,588 -1.2 LM 22
£OsTA A1tk .00 -3, 24 2. 6451 27838 b bhek ~5, 0454
SALVADOR B dees 0.3 2.98%3 2,988 354 ~Z2. 445
BURTEMALA 2,0 -3.8 2,845 2.8%88 ~0.8 ~b, b4
Hﬂﬁﬁﬂ?ﬁs 3 !* '7«3** 313*** :‘hﬁ**f '0.{ '11-2’&**
XICARABUA 2 b =35 L L] Juleer =05 =5, ¥
FANANA LR 5. 08%% 2 _pREd 22868 2,04 3. 868
CENTRAL AMERICA PANARA §, 5hH =2, 4888 2, 9R%2 2.988% 1.4 -5, J58
BARBADOS “20, JHE ~3.0 6. 5888 43008 -0, 0888 -5
BUYANA ~3.0% -4,8 13584 2.086% -4 .94 =5, B4
KAttt 2. 080 b.5rex 2. 7644 .58 -0, §.06es
JANARICA 3. bees CATTI I 72 {4588 1,6+ 4, (k64
TRINIBAD ETC ~3. 244 -3.7 1. 2458 [ 0488 -4 4844 ~F, 364
LARIBBEAR {.Teaz S. 1888 20884 Z.i888 -0.5 R9EL ]
TROPICAL LATIN AMERICA L 0% 0,4 2. heER 7. 4688 0.4 =2, 0885
RREENTING 3.3 =J.ze 784 {688 1.8 -4, Bé¥s
[HILE 4.4 P2 I P2 lobeed 2,7 11
URUGURY 1.9 184 G 24xs 0.7 1,7 31
TEMPERATE sﬁurﬂ_nﬁiﬁlsé 12 =228 f.hess .58 1.6 -1, 7455
LATIR AMERICA 3. 058 -0, 7% 206k .38 0,0 ~3 DEEs

- AN L W W O

LEVEL OF SIBNIFICANCE 15 REPRESENTED 45 ?&iLBHS
B PCOLOOD #r POOL0I

LEAUN G

-

-
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HEFF AND VEAL

2 G 0D A4 B i e A o e e

PRODUCTION PER HEAD IN BTOCK 1969785

.-

A 1 o b kA e ke e e

: ANNUAL GRDNTH

COUNTRY RATE AVERARE RYERAGE

1969/8% 196977 1977/84 1983
X wmwmsmss s KO FHERD- -

BRAZIL -2.92844 23.9 191 15.9
KEXICO -9, 24 7.8 1.7 17.8
-2. 34 22,5 8.8 1.3
BOLIVIA 2. 34848 21.8 18.1 16.0
COLOMBIA 24481 20.4 25.0 29.3
£UBA =2, 0B4ed 28.% 283 2.7
DORINICAN RP =0, 15 .4 4.9 8.0
ECURDOR 1 B4eey 24.8 29,2 34,6
%RQBURY "133**' 2“!7 1802 fEab
PERY .69 2.4 234 25.8
YEXETUELA 0,B4¢ 8.3 2.4 Db
TROPICAL COUTH AMERICA 0.45% 3.2 4.4 3.1
COSTA RIER =0, 26 32.3 4.3 4,4
SALVADCR Toblren 228 23.8 4.3
BUATERALA -1,79 38,2 39.¢ 2.0
HONDURSS -0 58 22,4 4.7 15.4
RICARAGUA 0.38 5.9 265 3.2
PANANA 155004 3.0 I3.4 37.%
CENTRAL AMERICA PANARA 0,24 28.4 30.4 23
BARBADES ~2.86 2.8 ir.% i5.6
GUYANA -1 blREs 15.7 12,8 18.3
HALTI 1.Gbae 2.7 24.9 4.7
JRANAILA 1,01%¢ §2.2 44,2 49.B
CARIBBEAN 0. 7184 .9 8.4 1.8
TROPITAL LATIN AMERICA -1, 3baed 23.4 20,0 19.0
ARBENTINA S £5.7 50,1 44,3
LHILE 8.4 0.4 9.6 5.9
URUBUAY 0,27 34,5 3 3.2
TEMPERRTE BOUTH AMERICA 0.32 18,3 47,7 47,4
LaTIN AMERICA -1, 094es 28,9 203 25,1

-

uuuuuuuuu

LEVEL OF GISNIFICANCE 1S REPRESENTED AG FOLLDWS

5k PO, 005

£ PCOL01  #P0,00

e o v s - o b, o i



BEEF AND VEAL RNMUAL GRUNTH RATES DF PRODUCTION,STCLKS AND PRODUCTICH/HERD I STULK, (970485

PRODUCTION ST0LK FRODUCTION/HERD BN STOCk
COURTRY 1370/77 1978485 1910/17 1978785 1970477 1978465
BRALIL 1, 6888 “0, § AT 3.288 -1.4 -3 48
MEXICD 4,082 L% 12848 2.2 0.7 4.4
3-&*** 633 ;: ﬁi"* 3; &*“* '{jr? '2-?**
BOLIVIA 5, 7558 2,585 b.Be03 5088 -[.5 -3.6443
COLOMBIA 3o 1,0848 2, bive {36 0,% 1.59463
CUBA -7 B% sy 8.8 -0, {58 ~§, 908 i, 2k%
DOMINICAN RP izl 4, 0%ex B, 1 .78 -4, Bes¥ 0.4
ECUADOR J. 7% 2. 1obke 1,088 2,158 -0.¥
PQRREU“ "2-9’ "3-?** Q' 1"‘* 2&5*"* ‘7;9'** '6:2***
PERU -1 Gad Iase 0,0 -0, 5 =2, 0% k.5 21
YENEZUELA EREE S ~0.4 2. 0% J.ixex 2.G8es -3 5084
TROPICAL SOUTH AMERICA 1.4 f0ps 2. 48me 2802 -1.0 -0,2
LOSTA RICA g 2ees ~3. 2% 3. 354 35668 5,908 b, TRER
SHLVADDR b, 4nad 0.5 -39 =5, et b.4# 7. 3888
BUATENRLA 2.9 ~3.8 ) 7586 3.4 =1, 74
HONDURAS L ~1. 88 2,78 T.9a¢ 0.4 “il. 78
RICARABLA L ~3.5 2.5%¢ -1, Bepd -0, 2 1.3
PANARA §.5ess 5. 0888 9884 0.4 77550 8.48%%
CENTRAL ANERICA PaNAMA {5838 -7, 808F ], Teds 12888 7,78 -3, TH%%
BARBADGS =30, 3n48 -3.4 0.8 -6,.8 -1, 7w ~2:2
83?&35 “363* “*rg Qrsi "6- ?* '3:3‘* 2*&**
HAITI 2.2454 5, 5EEE -1, bFF 5. 8888 3. 8nas -G, 4
JARAICA J.hees 5485 0, 748% 26868 2985 1.0838%
TRINIDAD ETC ~3. 244 «3.7 2.34s 0.2 -5, 5444 -39
CRRIGBERN 1. 7858 S0 <004 4,288 DIsnd 3, Géd
TROPICAL LATIK AMERILA J.0ews 0.4 RSy 121 ZoAEE - 74 ~dy L #¥
ARBENTINA 3.3 ~3.IH L ~3, 84 % ~Z. 4k
CRILE 4. 2.h%% 2. 7% §.1 1.7 2. 5458
URUBLAY 1L.¥ Les 35 -1 -1.4 §.855
TEMPERATE SCUTH AMERICA e? -2 280 3, 7eEE =0, 8848 {0, { -1, 3%

LATIN AMERICA 3068 -0.7% 3. bees L7#sx 0,3 -1, avik

D 1 A A - A, A OO - O L Al A Bl AR A AR e e W -’ -

LEVEL OF SIBNIFILANCE 1S REPRESENTED AS FOLLOWS
#E POOO0E » PUOLOE & PLOES



GUMHARY OF LATIN AMERICA TRADE(THDUBAND TOMS )

RERION EXPORT R FINRORT-ENPORT
1989775 1977764 1983 1956%/7% 1477784 i885 1969776 1977784 $58%
BRATIL 53 151 4 57 49 -5k 4 -5
MEX 106 i 2 i 3 8 % -4 &
67 143 15 ] 5 ¥ -7 ~8h
BOLIVIA 1 0 ¢ 9 9 - -1 ¢
COLONEIA 14 H : { i -1 .15 3
Cuba ] & 1 } ¢ -f i ¢
DaOnINICAN REP, 2 ¥ i | L] -5 -4 -G
ECHADDR i & 4 ] 0 4 -4 L
PARAGLAY } 3 0 0 ¢ ) S35 -3 £
PERY H ¢ 7 g 14 7 g if
YENEILELA i 0 3 is p) 3 4 7
TROPICAL SOUTH AMERICA Vi) 13 iz 21 14 ~7% 4 i
COSTA RICA 2B 25 H i { -73 ~31 -7
SALVADGR 3 ? { 1 9 3 2 5
BUATENALA 1 14 | i i -5 13 4
HONBURAS 2 if i 1 ] -15 -2t -1
NICARABIR il 7 i i & ~43 -Z% -7
PAKAKR 2 i i 1 ¢ -1 -} -}
CEXTRAL AMERICA PAHANMA N 1] 59 F) 5 i =1k ~34 -5
BARBADDS i 0 3 3 3 2 2 3
GUYANA i 0 i H 3 0 -1 ¢
HAIT] i i H i § ¢ ¢ {
JAMALLA ] ] k] 3 i ] 3 1
TRINIDAD i i § B 10 3 7 g
[ARIEBEAN 4 2 i i% 15 3 i1 1
TROPICAL LATIN AMERICA $1:13 47 §7 j3:1:] 87 =174 ~78 =13
AREENTINA 125 7% 0 ] 0 ~759 ~2%% -3¢
CHILE i & 19 & 7 18 & !
URUGUAY 108 5] ¢ 0 8 -108 ~108 -t
TEMPERATE SOUTH AMERICA 334 148 i9 & 7 ~347 ~328 -15z
LATIN AMERICA 520 n k4 114 94 -521 ~404 -78:

ke e e e

¥FRESH,CRILLED OR FROIEN




BEEF AND VEAL® PRODUCTION, TRADE AND APPARENT CONSUNPTIDN

1976477 1978785
APPRRENT  SERLF APFARENT  SELF
+IMPORT APPRRENT  PER CAPITA SUFFILIENCY +IMFORT APFARENT  PER CAPITA SUFFICIENCY
COUKTRY FRODUCTION ~EXPORT CONSUNPTION CONSUMPTION INDEX PRODUCTION -EXPORT CONSUNFTION CONSUMPTION IWDEX
~~~~~~~~~~~~ 1000 #1 KG---- mmemnmmmaenn| QO Blmmesamnnens oncnnf fumne

BRAIIL 108,48 -151.3 19563.9 8.7 1077 220534 -259.1 194,27 15,9 133
KEXICO 4915 -22.8 460.7 §.2 104.9 629.1 ~41 b, B g.7 100.4
25959 -4, 2421.8 15,9 i07.2 28324 -2481.4 an 1.0 110,2
BGLIVIA 62.2 0.7 bi.h 1390 101.1 g8.0 8.3 88,3 15.2 95,4
COLOMBIA 461.3  -19.8 431.5 19,7 104.5 1.9 -i2.9 599.% 2.3 02,1
CuBA 1541 7.8 221.9 251 k1.6 147, 95.2 242.8 4.7 80,8
DOMINICAN RP 31 -39 333 1.0 f11.7 3.1 =47 45.3 8.6 103.4
ECLABOR 62.5 0.1 B2.7 %.3 99.9 73.1 ¢.1 93.2 1.0 9.9
PARRBUAY 17,1 -38.2 18.8 30.7 48,5 103.6 -84 95.2 8.7 08,9
PERU 90.2 1.3 91.5 6.7 92.5 94,5 7.9 1045 5.8 90,5
VENEIDELA 23,9 5.9 242, 0.2 91.4 8.3 183 343.4 2.7 ¥3.5
TROPICAL SO0UTH RMERICA1221.7 24.4 12461 16.2 ¥8.0 1518.3 %469 1616.2 17,3 94,00
COSTA RICA 9.0 -250.2 3.8 17.8 174.6 2.7 -2L.2 45.5 19.2 130.8
EL SALVADDR 258 -0.3% 2.3 6.4 107.1 30.6 ! ik 8.3 370
GURTENALR 80,8  -17.4 43.2 7.5 180.8 72,3 i} 3l 7.1 141.4
HONDURRS 8,3 -153 3.2 .8 86,2 4.3 ~17.3 32,90 8.2 1541
NICARAGUA £3.¢  -11.4 31,5 8.1 156.4 8.1 -2 42.% 3.7 133,14
PRNANA LI 5.0 4.7 7.8 8%.2 48,5 4.9 5.4 2.4 30,9
CEXTRAL AMERICA PANEMR 290.7 -77.1 2137 i2.B 136:1 /3 -TED 9.5 12,3 126.%
BARERDDS G4 6.8 1.2 2.6 Sl 0.3 4.7 5.0 20,1 4.4
BUYANA 4.0 0.6 4Lb .1 Bb.b 2.2 0.0 2.2 3 4.3
RAITI 2.4 -0.2 8.2 4.0 1612 8.2 0.0 8.2 1.7 79,9
IANBIEA 1.5 117 3.2 1.7 49.5 13,2 8.1 21.3 5.t 1.9
TRINIDAD YOB 1.4 b.B 8.3 2.3 17,3 b 13 ib.0 14.3 10,
CARTBBERN 3.7 B8 £l.¢ 7.1 3%.4 5.6 27.2 728 6.9 B2, 6
TROPILAL LATIN ANERICA4146.0 -261.0 3945.0 3.9 £03.1 47318 ~212.3 §519.5 14,90 ie4,7
ARGENTINA %114 -479.5 1932.0 Th0 124.8 27718 ~44%.3 2324439 0.3 19,3
CHILE 12,2 19.2 181.4 8.0 89.4 182.3 1.5 185,48 1t.6 6.1
URUBUAY 3339 -109.2 24,7 19.3 188.6 33T -2 244, 1 Bi, 4 146.0
TEMPERATE SDUTH AMERIC2907.5 -549.5 2338.0 61,0 128.4 33118 ~054.5 7313 63.7 120.1
LATIN AMERICA 7033, -770.4 6283.0 20,6 12,3 BO43, b -766,8 7275.8 19.7 HIR

4 FRESH,CHILLED OR FRODZEN AND CANNED MEAT [N CARCASS WEIBHT EQUIVALENT
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Domestic Prices of Beef
Latin America  1970/86
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SOURCES:

BRAZIL -

COLOMBIA -
ARGENTINA ~

106, Precos Recebicos pelos Agricultores {several issues)

FRDEGAN and Public Services Company of Medellin
JUNTA NACIONAL OE CARNES, Boletin Semanal {several issues)
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international Beef Prices®
1975/1986

/ "
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3“3 ] ] 1 T i 13 L 13 ¥ i
1975 1880 1985

US4 +  Agentine o  EEL A Austrolig

* In real terms, deflacted by US wholesale index 1880-100

Australias ihclesale, Brisbane, Oxen 301=320 kg, slaught. .7,
Argentina: Buenos Aires, wholesale liniers, young bulls, livewsight
EEC: Uholesale, edult, weighied aversge liveweight

USA: tholesals Omaha. Steers 900-1100 1b liveweight.

SOURCE:  FAO (several issues)
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Cow MILK: STCCKS AND PRODUCTION FOR SELECTED REGIOGNS
1985

Regicr and Production Stocks
Lountry

Total A Total ]

Gl0mt {Hitheads
¥4RLD 438073 100,86 223373 A
URITED GTATES 53954 14.2 {1115 5.0
EUGROFE 183828 0.1 45029 2.4
EATIN AMERICH IR0E3 7.6 REYLY] 3
TEOPICAL LG, 77833 EY ) 41 14.%
Braxil §0722 .3 L4700 .5
Eeinshiz 2856 G4 2850 1.2
Venezuela 1532 6.3 1410 8,%
TENPERRTE L.A. 7490 {.k §144 1.9
firgentina G846 1.2 750 12
£51a 47351 .2 ERn .4
#FRICA 11744 2.6 13%% 16,8
glEmnn L34 3.4 4044 i.8




COW HILK ORADUETIEN, RELATIVE IMPORTANCE IN THE XESICH
AND PER CAPITA PRODUCTION LEVELS

PRODUCTION PERCENTAGE PER CAPTTA
1000 KT oF AL FRODMETION

COUNTRY 1569/76  1977/8%  198% {385 1985
BRAZIL B33 I T2 .9 B
MEXICO 8375 4820 4930 20.00 %
1912 113 17682 50.99 84

BOLIVIA 15 7 80 0.23 3
COLOKBIA 23 W 2800 8. 0 100
£1isA 77 1037 1000 7.8 100
DONINICAN RP 312 423 498 N 8
ECUADOR 744 §23 988 2.65 108
PARRSUAY 10 £40 176 0,49 18
PER it 7% 809 .34 12
VENEIUELA 1067 137 §E3 P 51
TROPICAL SDUTK AMERICH 74 TMIE T8 276 7
LOETA RICA 225 347 m 1,07 145
EL SALVADOR 139 273 248 0.83 53
SUATEMALA 282 318 133 0,94 13
HONDURAS 210 270 280 064 85
NICARAGUA 198 W7 125 0,36 4D
PRNAMA 72 % %0 0,26 42
CENTRAL AMERICA PANAMA 1386 1516 1488 .30 59
BARBADES b 7 g 0,03 17
BUYANA 14 14 5 8,04 1
HAITI 2% 2 2 0.06 3
JAMAICA 48 i 54 0. 14 72
TRINIDAD TOB B 70 0,03 9
CARTEBEAN 97 98 104 0.31 1
TROPICAL LATIN AMERICH 20269 26475 27114 78,75 7
AREENT 1N Siis 532 SA00 16,18 18
CHILE 98 1014 1040 101 B8
URUGUAY Fi%) 805 §50 2,45 784
TENPERATE SOUTH AMERICA 829 THS AR 20,45 147
LATIN AMERICA 0% 33R0 100,60 89

34401

COLUKNS MAY WOT ADD EXACTLY DUE 70 ROUNDING



COW KILK ST0CK, RELATIVE INPORTANCE IN THE REGIDN
&ND PER CAPITA BTOCK LEVELS

§ 10 CK PERCENTAGE STOLX PER

wmemmmee={ 000 HEADS-mnowmw-- OF 078l CAPITA

== 3 HEADS

COUNTRY 1969476 1971184 1485 {985 151
BRAZIL 10553 15444 14700 0.8 WA
MEXILE 7488 8708 8500 23.83 6.1
18051 24152 23200 b4.49 0.1
BOLIVIA 34 b3 ab 0,16 0.0
LOLONBIA 2434 7414 850 1.92 010
fusa o8k 708 &80 1,89 6.07
DURINICAN RP 27 237 bl .9 0,04
ECUADOR 540 &57 720 .00 0.08
PARABLAY 33 B4 90 0,25 0.02
PERY 634 12 530 §.92 .04
VEREZUELA 1012 1152 1410 3.92 0.08
TROPICAL SOUTH AMERICA G534 054 6745 18.75 0.07
COSTA RILA 228 285 90 .81 0. 1§
EL SALVADOR 253 2B4 306 0.83 .05
BUATEMALA 312 373 804 1,12 8. 0%
HONDURAS 330 43 4§30 .20 0,10
NICARAGUA 357 303 200 4.5b .06
PANAKA 74 73 99 .25 6.04
CENTRAL AMERICA PANAMA 1535 £754 174 L 0.07
BARBADDS 3 & 7 0.02 .03
BUYAKA 20 13 20 0.04 0,02
HAITI 97 91 93 0.26 0,01
JAMAICA A8 8 Bl 0.14 0,02
TRINIDAD T0B b} L] & 0.02 0,01
CARTBBEAN 178 Y 175 0.49 .02
TROPICAL LATIN ANERICA 25298 IAUB 31834 B8, 4% 0.0%
ARBENTIHA 2687 2940 2990 2.20 .10
CHILE 744 702 660 1.83 005
URUBLAY 458 304 830 Ly 0.18
TEMPERATE SOUTH AMERICA Jo89 4145 4140 1,51 0.09
LATIN ANERICA 29183 se213 35974 100,40 5,09

COLUMNE KAY iﬂT ADD EXACTLY DUE TO ROUKDING

-

-



CCH HILK PROBUCTION PER DAPITA §949/85

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ L - - ———— -

ANNUAL BRDWTH

LOUNTRY RATE AVERAGE AVERAGE

1949/85 1969774 1977784 1985

A e KB YERR = mm e o e 2 e

BRAIIL 8,54 B1.5 89,9 79.1
HEXICD 18458 78.5 85,9 B7.6

1.7228%4 £0.4 51,9 £2.2
BOLIVIA 1008 5.8 12,5 12,86
£OLOMERS -1.05 162,2 89,3 975
CUBA 2. 45458 8.4 195,7 t9.6
DOAINICAN RP {440 67.1 74,9 79.8
ECURDOR ~{, Glese 144.4 i11.9 1905.3
PARAGUAY 1. 87ekE 5.5 §9.4 44,2
FERU -2, HAkex 37.9 45,4 §1,§
YENEIUELA 0.01 71,3 20,4 88,5
TROPICAL SOUTH ANERILA -0, T4 8.0 77.8 1.6
COSTA RICA 1. 404es 12,0 137.4 142.7
SALYABROR £, 1088 81.2 5.0 51.8
BUATENALA -1, 2558 56.0 5,3 4.8
HONDURAS -0.42 73.2 12,0 88,6
NICARBGUA ~11.B7e% 173.2 8.6 38.2
PANAMA «, 45 48,5 45,4 4.3
CENTRAL AMERILA PANARA ~1. 97801 16,6 57,1 1.3
BARBALDS 31360 22,9 29.8 3.9
BUYARA “3 47088 213 15.4 15.9
BEITL »1, TORER 4,1 1.5 3.3
JAMAICA =1, 0768k 244 22,4 21,2
TRINIDAD ETC -1, 47 B.4 b E.B
CARIBEBEAN -1, bBeke 14 8.5 9.4
TROPICAL LATIN RMERICA 0, 5681 78,0 B3.4 T6.7
ARBENTIKA ~0, 58 204,3 189.5 83,2
CHILE =1 49EEE 2%.3 95.5 Bb.4
URUBUAY 0. TEEER 5.5 27 782.2
TEMPERATE SOUTH AMERICA -0, bRek 1810 194 164.2
LATIN BMERILR 0.18 4.1 VAR 8.7

LEVEL OF SIBN;FiCﬁHCE 15 REPRESERTED AS FOLLONS
e PCO.005  #% PCO0L #POL0D



LOw KILK ANNUAL BROWTH ﬁﬁTSS {OF PRODUCTION POPULRTION AND PRODUCTION PER CAPITA. 1970783

PROGUCTION FOFULATION PRODUCTION PER CAPITA
FiTEE 1%78/85 1970477 1978/85 1970/77 1978/83
BRAZIL £.958 0.4 2,488 Z2.288% 3 4EE ~1.9
HEXICE 5. kks 1.1 3. 258 2. 2,08 -1 b¥8
5. Baet 6.7 2,768k 2, 4088 3, fe4 -1.7%
BOLIVIA R 30888 35888 27388 5. 1844 1.0
ECLOXBIA ~0.7 b isks 2. 11n 7, 1588 <7, 0%% 1. 9%4#
CLeA L Jees 1.5 1. b48s T I et Y 9,%
DONIRICAN RP 1.5z 5,268 1, Bess 2548 0,5 2948
ECUADER 2,544 1.6%85 30888 2,980 -0 54 -1, 3484
PARABUAY b Qkes 1.1 3.2 J.ives 37ee =7, (€
?EEH -g'ﬂﬁ “995 Zaﬂiii 2-6“*" '513*** -sziii
VENEIUELA 3.8 J.088% 3, 5 3.08E 0.3 0.1
TROPICAL B0UTH QHKRICQ il J.3x08 2, b83E .48 -1, % §, 044
Losta thﬁ b1 2158 Dbk 2, 7%88 3. Bimx ~0.7
SALVABGR T.5eek 1. 5% 2. 9558 2.984% 4,083 ~|.i8
GUATERALA 7. hess 1.0%%¢ 2,5 2,088 -0 4 -1, 8
KONDURAS I b8 f.leme 3, Tess JAree 5 de -7, %688
HICARRGUA 3786 -8, 7% 3,148 I Dk ~21, 9658
PANAMA {2 -0, 5% 2.b2e2 220 -44 -1, B85
CENTRAL AMERICH PANAMA §, 3004 -1, B¢ 2,988 2,9¢%8 1,40 -4, BEEE
BARBADDS 3. Bsks L.2ee 0,580 f.3086 1, 2608 2.5
BUYANA -7, 264 Joiser 1,083 20055 -0, 4888 1.1
HAITI T 4aer 0.7 2. 3684 2.560 | 1ENE 1.8
JANRICA 0.8+ 0.2 1, 7643 {14888 =D, %¢ -} 7%
TRINIDAD E7C -4, &% .36 |, 2uk 1gser -5 78 7. 7ees
CARIBBEAN -0.2 § T7a 2,048 72,1888 -2 ek -0.4
TROPICAL LATIN AMERICA £, 4588 {.2¢% yNyiit 2,488 [ TREe -1.3%
ARBENTINA 3.0 0.8 . TaEs L. [,b -0.8
CHILE 8.3 ~1.0 {,Teke 1, besd -1.4 -2.6
URLGUAY 0.3 1.788% (. 2054 . 7emr 44 {088
TEMPERATE SOUTH AMERICA 2. h&r () IIR.121 {5658 0.9 ~0.9
LATIN AMERICA k111 1.1# 2,555 PIRETT IR 1 1 -1,28

v -

LEVEL OF SIGNIFICANCE 18 REPRESENTED AE FOLLDWS

BeE POO 005

B P(0.00  # PLO.DE



COW MILK

e . i -

PRODUCTION PER HEAD IN STOLK 1969/85

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

ANNUAL BROWTH

COUKTRY RATE AVERAGE AVERAGE

1369/85 1959175 1877784 1963

1 eememescseseccemae. KBTHERD-=-=mrresmsm e mmmmaee

BRRIIL 0. 7414 787.4 108,9 729.4
¥EXICE 307054 380 782.3 Bid. 1

0,728 7013 134.2 760.4
BOLIVIA 0. 74880 1327.3 1804, 3 1818.4
COLOMBLA 0, bd¥es 9191 967,53 982,35
CiBa HY L iadd 1275, 4 1436.7 1470,8
DORIRICAN &P 2. h4e 1434.5 1782.2 2000.0
ECUADOR Q.33 1331.3 1407,2 1311.7
PARAGUAY -0.61 1904,7 1905,2 1888.9
PERY “{. 14582 1287.1 1116,9 1172.2
VENEZIELR 0. 8344 1052, 1158.6 10865
TROPICAL SOUTE AMERICA 0.76804 1097.2 1758 1167.7
COSTA RICA 1. 846 9B2.3 1112.1 1279.%
SALVADIR 1. 60888 g47.2 759.3 758.3
BUATESALA -G, B#53 03,7 BE.a Sk
HONDURAS .38 6351 gil. 851.2
RICARAGUA =4, 40%83 1111.9 761.2 6259
PAKANA 0.09 7734 989.3 1800,0
CENTRAL ANERILS PANAKA -0, 21 900,48 g6l 451,45
BARBADS 1.B3%8F 1069, 1 1771.8 1295.0
BUYANA «{, 28 13 .1 70,4
HAITI 1, 30844 208, 3 3.9 2314
JANAICH .00 5999 ¥99,7 1000.0
TRINIDAD ETC -0, 15844 17314 1709.4 1704.9
CARIBBERN 0,638t 556.8 384,35 07,1
TREPICAL LATIN ANERICA 0, 52898 799,59 8287 851,48
ARBERTINA 0,37 1904.2 1838,4 1998.3
CHILE 0. 88 1320.1 14434 1575.8
URUGUAY 621 16066 1487.4 14038
TEMPERATE SDUTH ANERICA 0,04 17883 1782.5 180%.2
LATIN AMERICA 0. 2284 927.0 §28.7 981.8

————————

HE 28,005

## PO0L  #PC0.00

¥

uuuuuuuu
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COR MILK# PROZUCTION, TRADE AND APPARENT LONSUMPTION
19704577 1978785
APPARENT  BELF BPPARENT  BELF
+IMPORT APPARENY  FER CAPITA SUFFICIENDY +IMPORT APPARENT  PER TAPITA SUFFICIENCY
COUNTRY PRODUCTION ~EXFORY CONSUNPTION CONSUNPTION INDEX PRODUCTION ~EXPORT CORSUMPTION CONSUMPTION INZEX
wovwsnmmmme ) Hlumamnamoms e B emmmewesee- 1000 Hi-mmmmmmmmmm wmem {8-~--

BRAZIL Bes3.3  217.% Ba8L.2 83.1 7.3 11031 188.7 11219 89.3 98.3
MEXIED 22,6 477,14 039,86 89.8 3.b k96B.6  97%.7 1948,3 114.0 81.7
13286 &95.0 13981 Bé.4 Fo.0 17999 1188.3 19148 95.9 71.9
BOLIVIA 48.1 414 B9.7 15.0 3.6 738 547 133.5 230 3.3
COLbMBIA 22553 .1 232h.4 103.6 96,9 400,31 97,4 1897,7 93.4 74,4
CUBA .1 479.2 1253.3 138.0 6.8 1048.3 3827 1400.9 132,7 74.8
DOMINICAN RP 326,8 35,5 3603 76,0 9.7 37,3 0.8 §07.8 88, 1 Bé.1
ECUABOR Tha 3 185 783.8 116.4 9.5 2%40.0 4.4 987.4 ii6.2 3.2
PRRRGURY 107.4 97 f1d.1 44,0 74.9 143.8 8.2 72,9 3.8 93.2
PERU 826.2  219.2 1045.4 1.8 190 /L7 195.9 590,35 S50 0,2
VENEZUELA 1110, 328.8 1439.7 119,86 7.2 14116 7862 21974 8.2 84,2
TROPICAL SOUTH AMERILAL214.2 1197.5 1411.7 94,4 .8 124696 1418.2 Bea?. 8 95.0 1.8
COSTA RICA 3.0 153 34,3 133.8 4.0 256 190 34,4 145.2 4.5
EL SALYADDR 208, 48,2 57,0 o4,7 Bl.3 278,53 B33 368,86 72.0 77,90
BUATEMALA 5.7 22,3 312.0 §3.9 92.8 20,6 738 393.8 34,5 81.3
HONDURAS 20,4 5.8 40,9 a3.4 B%.4 M0 4% 3.5 B2.5 25.2
RICARAGUA Lo -152 395.8 1723 i03.8 2040.% 481 232,% B4, 5 8.0
PANANA 73,2 6.8 2.0 5.9 7.9 92,1 2.4 19K 53.2 6.9
CENTRAL AMERICA PANAMAIS42.2 114.8 1559 93.4 92.% 1494.9  299.3 i794.2 N §3.3
BARBADDS 57 115 23%.2 95,1 4.5 L T 3 P 9.1 Tt 4.1
SUYARA 14,8 284 43,3 57.1 34,0 14.0  38.% Gi,4 2.4 248.6
HAIT] 2.0 183 39.3 7.9 93.4 0.8 48,2 69,1 ted 30.2
JANAICA 8.2 903 138.7 £9.4 54.8 8.6 9.6 184,73 54,9 357
TRIKIDAD T0B 7.8 81, 8%.6 9.1 8.7 .8 122.% 136.7 HER] 6.0
CARIBBEAN ¥7.4 2387 8544 37,2 29.2 9%.0 3145 §15.5 39.5 2.8
TROPICAL LATIN AMERICA 21040 2245.0 2328b 86.1 #0.4 26853 3402.3 30265 %3.7 BH.8
ARBENTINA 5210.2  -72.} 5138.0 202.1 101.4 .z -7 5420.9 i87.3 100.1
CHILE 9E%.6  121.3 1103.9 109.8 89.0 0147 1214 1133.8 97,4 89,3
URbISLAY 121.% 32 311 258.8 99,4 824.5  -15.5 Bit.0 275.9 w7
TEMPERATE BOUTH AMERICE921,7 52,4 74,0 182.1 939.2 7267.4 100, 2 13e7.7 170.2 8.4
LATIN REERICA 27961 12984 30280 99.4 2.4 34130 3502.5 3833 102.! 90,7

-

v

#INCLUDES FRESH,DRY AND CONDENSED MILK IN TERHS OF FRESH ¥ILK

_______________________________



Mi

k Sector Evolution,Brazi
1969/85

140

index {overage 1969/ 85 100)

}3/
?ﬂ { ¥ T 1 f ¥ T T T I E T l
1968 1974 1679 1084
D Renl Price Index +  Produchion index
Soure: Production -~  FAD, Production Yearbook (seversl issues)

Price - Agroanalysis, Vol.10, No,t {1986)




Lok HILK ANKEUAL GRONTH E&?is OF PROPUCTION,STOEKS AND PROBUETION/MILKING LOW
PROSUCTION PRODUCT ION/HEAD IN STDCK
COUNTRY 1970/77 1978785 1976477 1978485 1970477 1978785
BRAZIL 5,946 $.4 ELL 0.2 0.2 0.2
NEXILD 5,50 1 2, 2488 6.3 3308 0.8%%¢
5. 8450 0.7 4, 18 0.2 1.5 G.5¥
BOLIVIA 7. bEes Jobrey 5, TeRs 36848 | T4 0.2
COLONBIA 0.7 b leer - ,9¢ S.5EEk 13840 0. 448
CUBA 3. 3880 1.3 1.940% 0.7 [.54 0.9
DOMINICAN &P S.30ER s 2 B £ 1 0.1 i.b 5 {ass
ECUADDR 2. 5888 Lohtet 2, 04m L9y (.5 ~1, 38
PRRAGUAY Wil 1.1 7,068 L3s -1 -, 2he4
FERU '8-& ‘%sﬁ 111 "1-4** -is?!‘{ Qa?*
VENEIDELS 3,888 L0 1.4 b, 365 2, 7400 -1.2
TROPICAL BOUTH AMERICA 1LAREE J.3mE 0,1 EPRIZT I T 22 -6
LOSTA RICA b.3naE ALl 4, pEES -3 joas 3,5k
SRL VRDER 7. 5848 [P1 I 1 1 [.5%¢ 4,78 -0, G1F*
BUATERALA 7, 4588 10888 32,5684 24888 -0 =1 4k
HOKDURAS J.inae [.1a%% 1 48 1.2¢62 (.6 =1
NICARAGUA 3.7 ~18. 768 2,932 -12,9¢4¢ 0.8 =5 ERER
PANANA 1.2 ~{). &% {9 -0, 88 -0,7 0.2
CENTRAL AMERICA PANARA 1,308 ~1.B2 3. 2541 -}, b¥ 1183 4.3
BRRBADOS 3. Hees Je20 2 dses .78 [ m 0,5¢
BlvaNa =1, 3% J.ie8x 7.5k 2,608 -0,0 0.4
HAETL J. e 0.1 (.h83% 0.1 27580 O, hnes
JANRICA 0. B 6.2 0.8+ 0.2 8,40 0.¢
TRINIDAL £TC -4, 4¥ 9,366 -4, 3 9. 305 0,7 -0,
LARIBBEAN »{ 2 .7 0,3 0.7 L) 0, 958d
TROPICAL LATIN ANERICA 4,485 1.2% 130 6.7 It 0. Gaxk
ARGENTINA 3. 9.8 3. 36 1.0 0,1 “0.2
CHILE 0.3 ~1.0 -0.8 -1. 582 .l 4,3
URUGURY 0.1 f 7088 ~1.0 208 1.3 -5.3
TENPERATE SOUTH RMERIZA .54 0,8 2.0 .7 058 ~3. 4
LATIN AMERICA 39880 B, 1# I iees 67 0.8+ &4

LEVEL OF SIEKIFICANCE 15 REPRESEWTED AS FOLLONS
# PC0.0Y

1% PCO.005

£ P05

o vt

—



T ek e e e o

DRY MILK SUNMARY OF LATIN AWERICA TRADE [THOUSAND TONS )

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

o o e o R O T O

REG1ON EIPORT TNPORT +IHPORT-EARORT

1969/76 1969776 1969776 1977784 1985

BRAZIL i 1 5 22 21 2 2
MEXILG i i ) 4g §7 ¥5 162
2 2 ) 7 59 1y 194

BOLIYIA 0 0 ¢ 4 5 b 7
COLONEIA 1 9 b B 7 13 4
CUBA 0 0 9 5] 51 34 39
JOMINICAN REP § { 0 F 3 7 4
ECUADDR § 9 1] 2 2 5 13
PARAGUAY 0 0 b i D 1 ]
PERI 0 0 0 2% u 75 22
VENETUELA 1 { 0 24 25 7 73
TROPICAL SOUTH AMERTCA 3 7 0 120 117 199 11
£0STA RICA 1 i 9 1 ¢ 2 0
SALYADOR 1 i 0 § 5 i 5
BUATENALA f I 0 3 7 8 10
HONDURRS 0 i 9 3 5 i g
NiCARAGUA 1 2 9 i - 4 ¥
PANANA 0 0 b 3 3 3 5
CENTRAL AMERICA PANAMA 5 ! 0 {7 i 32 37
BARBADDS { { 0 p | { 2
SUYANA 0 0 0 2 2 d 2
HAIT] ¢ 6 9 i i 3 7
JARRICA 1 1 0 1 1 1 10
TRINIDAD 1 { i ) B i 1
CARTBEEAN 3 3 1 25 b7) 30 3z
TROPICAL LATIN AMERICA i4 13 i % 218 37 434
ARGENT INA ¥ ] 2 -7 -4 i
CHILE 1 i b 15 14 14 4
URUBUAY o ) 3 1 1 -1 -2
TENPERATE SOUTH ANERICA 10 ¥ 18 8 12 3
LATIN ANERICA " 4 250 "2 183 417
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PIGREAT FRODUCTION, KELATIVE IXPORTANCE IN THE RESION
AND PER OAPITA PRODUCTION LEVELS

o ——— e e - - - -

FRUDUCTION PERCENTRBE PER CAPITA
*********** e ¥g1§£ PRBﬁSETIﬂN
COUNTRY 1969770 1930/88  19BL/B5 1983785 i?&q!Bﬁ
ERATHL A 91k 300 3.3 7
MEXICO 313 449 500 .73 &
1066 1364 1460 HER 7
BOLIVIA 20 3 35 fogd é
COLOMBIA B8 103 114 573 4
CuBa 31 &b 85 3.82 g
DOMINICAN RP ik i 39 1,60 &
ECUADOR 34 Sé kS 2.8 7
PARRBUAY 48 79 g0 313 2
PERY &8 12 18 2,88 )
VENETUELA ki 83 104 4,31 b
TRGPILAL SOUTH AMERICA 365 S04 600 24.89 b
COSTA RICK # g B 0,33 3
EL SALVADOR 12 14 13 0.54 2
BUBTEMALA 13 13 H 0,85 2
- HONGURAS 10 10 10 0.40 2
KICARAGURA it b i 0.7 ]
PANANA 8 g 7 0.3% L
CENTRAL ANERICA Pﬂﬁﬁﬁﬁ b4 1 &9 2,88 1
BARBALDS 4 & b 0.25 24
BUYANA H 1 i .04 i
HRITI 2b £9 ¥ 2.Y 1
JARAICA b 7 7 0.8 3
TRINIDAD TOB 3 3 ] .18 3
ERRTBBEAN W 3b a7 L1 z
TROPICAL LATIN AMERICA 1334 1973 2097 L. %2 &
RRGENTINA 2% 23 240 B9 g
CHILE 12 8 &0 2,49 5
RUBUAY 23 19 16 0.64 5
TERPERAYE BOUTH AMERILA 302 306 4 13.08 ?
LATIN AMERICA 1837 9 2452 100,40 b

- A e s S im0 i e T

COLUNNS HAY NOT ADD EXACTLY DUE TO ROURDING



P1ES STGCK RELATIVE IMPDRTANLE IN THE RESION
AND PER CAPITA STOCK LEVELS

L A A W e e s T . 0 el e Al e O - - 1 1

8§ 10 C K PERCENTRGE STDCK PEK

********* 1000 HEADG=wo~-w-=~ (OF TOTAL CAFITA

1 HEADS

COUNTRY 1969176 1971184 19835 1985 1985
BRAZIL 32781 3 30000 39.20 0.22
MEXILCE 11670 {7338 15000 24,83 .24
44471 90512 §3090 64,03 .23
BOLIVIA 1930 1374 1112 1,45 0.17
COLONBIA 1485 2410 2378 LU .08
CUBd 1464 1943 2400 3.14 8. 24
DUKINICAN RF 723 474 1850 2.42 030
ECUADOR 2206 J450 4230 333 045
PARABURY o8 1284 1400 i.83 0.38
PERY 2023 2063 2090 .68 8.19
VEREZUELA 1658 2289 3152 .12 0,18
TROPICAL SDUTH AKERICA 11517 14953 18371 24.27 0.18
COBTA RICA 213 2% 220 0.29 0.08
EL SALVADOR 438 445 319 0.4% 0.87
SUATEMALA 752 134 B3z 1,09 .10
HONDURAS 047 547 444 0. 54 0,09
RICARABUA b4 §92 349 471 0.17
PANAKA 176 203 218 0,28 6.10
CENTRAL ANERICA PANAMA 2841 2634 2592 3.3 0.10
BARBADDS I &5 49 0.06 018
GUYANR 38 137 148 0.19 0,16
HAIT 1658 1238 309 065 .08
JRNAICA 195 214 238 0.3t 018
TRINIDAD TOB 53 &3 B3 0.4 .07
CARIBBEAN 38 1894 1018 133 0.0%
TROPICAL LATIN AMERICR H0857 49817 71182 93.01 0,20
ARGENTINA 4419 3738 3800 4,97 0.12
CRILE 735 1053 o 1,44 0.0%
URUGURY 414 436 150 0.5 0. 13
TENPERATE BOUTH ANERICA o788 228 a%ie b.9% 0.12

LATIN AMERICA b6E5% 75043 14532 100,00 0.1%

-~ e —— ™

COLUMNS BAY NOT ADD EXRCTLY géi TG ROUNDING




PIGHERT PRODUCTION PER CAPITA 1569/85

- - - - - - o T o

AXNUAL SRDWTH

DOUNTRY RATE AVERBBE AVERASE

1963/65 194%/7% 1977784 1983

;S e T A e

BRAZIL -0,.52 7.4 7.5 b6
NEXIED t.Beer 8.4 6.4 5.3

018 6.8 1.4 5.5
BOLIVES il 4,4 5k 54
LOLONBIA 1 1288 3.6 1.9 4,0
Cupa 5, 29448 4.1 6.8 8.5
DOMINICAN AP ~12.00% 3.4 2.0 6.2
ECUADOR 2. 598k8 5.2 b.7 5.9
PARAGUAY 2, 4801 19.4 24.5 24,4
FERL it 4.8 4,1 3.5
VERETUELA 1,518 5.2 5.4 6.0
TROPICAL SOUTH ANERICA 1. 47530 4.8 5.5 8.9
£O5%A RICA -1, 4388 4.7 41 .0
BALVADOR . =1, TBERE 3.2 2.% 2.3
BUATENALS 0,97 2.4 2.7 2.0
HONDURAR 5. 41ses 3.4 i 2.7
RICARABLA =1, 8% 1.1 5.7 §,2
PANSRE 3. 2448 2.9 L8 4,3
CENTRAL AMERICA PANAMA -1, TbhsE 3.5 3.2 27
BARBADDS 4, [h0as 16.4 22.% 23.8
BUYANA -3, B## 1.9 5.7 1.0
HAITI =9, B34ee 5.4 33 {4
JARRICA 0,49 3.0 3.3 L1
TRINIBAD ETC $.29 2.7 4.4 30
CRR}IBBEAN 4, ShuEE 4.5 3.5 2.4
TROPICAL LATIN ANERICA 0. 3h8s 5.9 8.2 5.9
ARBENTINA -1, 2888 9.4 8.2 1.9
CHILE 0.48 4.3 43 5.0
URUBURY 3. 3158 8.3 5.5 1Y
TEMPERATE SDUTH ANERICA -1, 118e¢ 8.0 7.2 6.9
LATIN AMERICR f.1 b2 b3 4.0

—————————————————————

- - -

LEVEL OF SIGNIFICANCE 15 REFRESENTED A5 FOLLONS
BE PCO.00F v PLOLO1 BRLOLOD



PIGKEAT ANRUAL GROWTH RATES OF PRODUCTION,FPOPULATION AND PRODUCTION PER CAPITA. 1970/85

G ———— . O OO0 OO O O 0 -

PRODBUCTION FOPULATION PRODUCTION PER CAFITA
1970777 197885 1970577 1978/85 1970477 1978783
BRAZIL Db 0.4 2,455 2,268 -1 B¢ -2.2%
BEXILO B.2885 3. 388y 3.0es% 2,555 §.fEed &7
2.1 1.2 2. 7353 2.488¢ {1 -1,2%
BOLIVIA 7.088¢ 2,Beer 7,56 2.7¢6% 5,344 ' B
COLONBIA h.20EE .58 12 2eex 2,181 4, 0483 8.4
CuBA 4.9 B.u L b G.648¢ 3.4 4, 7en%
DOSIRICAN RP 3. 160 -10.4 2,854 2,381 5. Q4 ~12,7
Eﬁgaﬁﬁ &I?*** 213§ 3|$i’§i 2;?*‘* 3ﬁ2§§§ “éqé
PaARAGUAY ERETY 3.0 3 e SIS LT T B 2 .5
?i&s § 5* §»§ 2;8*** 2;5*** -1:3* _251*'&
VENEZUELA 4. 0e0s §,765¢ 35484 .08 534 1.7
TROPICAL BDUTH AMERICA G 9eee 2.0e8k 2 4848 4888 ] 4% 0.4
[OBTA RITA 2.3 3. h48E 7 b0 o LeieeE <] ~h, A¥E5
SALYADDR k222 4 ~2. 6% 7,540 2,98 0.8 -5, 5888
BUATENALA -3, 0% ¢.¥ yR: 111 2 BREE -5, 0848 -1.9
HOMDURAS -3, 4#5d “0, 1 R0 T As88 <f, JE4 -1.5
KILARABLA 1.4% ~4,.3 I ek T.2ee 1.3 ~7.5%
PANAKA §.04s G.7ek 2,500E 20688 0,2 3, bikk
LENTRAL AMERICA PANANA {5481 L2 Y111 2,948 ~f 4542 il
BARBAGUS 5,08kt I 0,506k (1IN YT S T T T 1.0
BUYANA 1.3 =1¢. 25848 1,90 2.088¢ 5.4 {2,238
HATTT 2,944 ~22, 1484 2,388 2566 0,6 -24, berd
JANATCA 2.0 g.2 IRIIY 1 4¥8 0.4 -5,2
TRINIDAD ETE 2588 BI85 1 2%k Lhxex 1,348 4,.1%
CARIBREAN 3. 1 ~19, teee 2,008 20888 1,703 -12,28¥%
TROPICAL LATIN AMERICA J. 580 4588 7 At%R 2480 D BEss ~i. 1%
ARBENTINA 1.9 ~0.5 N {4088 §,7 ~2.1
CHILE ~9, %+ Todaws |, Te6 1, h%E8 =10, 748 5,988
HRUBUAY 2. 1% -5, 384+ 0, 7858 8.7v0% 1.9 -5, Gkt
TEMPERATE SOUTH ANMERICA 8.4 0.5 fohene 1588 1.0 -1.0
LATIN BRERICA 3,080 1.28k8 2, GHE 2,388 (0,082 ~{. j#¥

0
LEVEL OF SIENIFICANCE 1S REPRESENTED AS FOLLONS
BHE 0005 ¢ PBOL & MO0



PIGHEAT PRGDUCTION PER HEAD LN STOCK 1969/63
-~ ANSUAL GRONTH

COUNTRY RATE AVERAGE AVERAGE

1969785 1969774 1977/84 1985

T meemeememee “KGIHERD=-~sm = am e mmnmnae

BRALIL 185458 23,1 21,7 30,0
KEXICE 0.18 255 5.9 263

1. 26434 24.0 27,0 78.4
BOLIVIA 2. 8544 19.4 23.3 102
COLONBIA 0,15 48,4 4.9 1.9
clsh 305488 25.3 34,2 35.4
BONINICAN RP 4,32 21,8 21,8 20.8
ECUADOR 0.19 5.5 16,2 15.3
PARRGUAY ~0.58 65.7 51,2 b3
PERY 0,33+ 1.5 3.8 33.9
VENEZUELA 0,63 36,8 3.3 35,9
TROPICAL SOUTA A?&EHEEA 0, 70%s¢ 3.4 3.4 32,3
£OSTA RICA 0.57 3.7 .7 35,9
SALVADOR 1,80 2.1 318 4.7
BUATENALA 7768 8. 20.4 18.9
HONDLRAS 1.74k08 5.2 2.3 73,4
NICARAGLA 0,18 25.4 26.4 2505
PANAHA 13880 27,0 3.8 83,7
CENTRAL AMERICA PANANA 2.16408 2.5 27,1 26.8
BAREADOS 0.87 7.8 12440 122.8
BUYANA -5, 93844 15.0 10,7 6.6
HALTI 0.1 16,0 5.1 .
JANAICA 0,36 30.2 359 iy
TRINIDAD ETC -1, 1044 50.8 .0 Vit
CARIBBEAN .81 19,8 21,9 26.4
TROPICAL LATIN ANZRICA L 284 5.2 2.3 9.5
ARGENTIA {,75¢e8 53.7 63.9 63.2
CHiLE i.18 4.0 45.4 545
URUGLAY ST 5.8 43,4 3.4
TENPERATE SOUTH AMERICA 12280 52.3 58.5 59,0
LATIN ANERICA L11#es 2.5 30,4 3.5

LEVEL OF QIENIFICﬁﬁti IS REFRESENTED AS F5££8¥8
B POO0T #P0.05

s PO, 000

.



PIEMERT ANNUAL BRONWTH RATEE OF PRODUCTIONSTDCKS AMD PRGDUCTION/HERD IN STOUK. 1970/ES
PREDUCTION PRODUCTIDN/HERD IN STODK
EOURTRY 70711 1978788 1970777 1978/8% 19707477 14787838
BRAZIL 0,6 0.} i.0888 -2, 284% -1.,4 2,38
BEXICH 8. 2644 J.348 5,50 I4eee 29 -8 1
2. 7854 1.2 2,948 =5,2 -2, t.4se
BOLIVIA 7,854 2.BeE 5 Ok -4, 1% 2. BE8% b, JeEE
COLDMEIA b. 28 4¥ 2,388 4,08 LUssr L0 -1,2
£Hba 4.9 .38 0.1 I.8852 4 8% 1.5
DOMINICAN RP ML ~10.4 -1 12,6 G, i -23.08
ECUABDR f, 200E Z.3¢ b 3eas I7eve = [ SRt
PARAGUAY 5. 548 LExr 11,880 fLREEY D, 9803 1, 7ee%
PERD 1.5# 0.8 I.1# g, 4 0.4 {1
VENETHELA 9.8k 4,768 1% b.hEEd T, Y%E {4k
IEDPICAL SOUTH ANERIEA T 94 2.958% 548 LLGskd 2.4 “3%
CO6TA Rrﬂﬁ 2.3% -3.htxx 0,8 0.9 1.5 -4, 55F4
El}anﬁﬁiﬁ “3- 2** ea 9 “ﬁ% 2** 2; 3*** 3. 0 '§ 15
HONDURAS =3 460 =0.1 -8, 2#8s =25 4,Beex 2.4
NICARAGLA 4.4 “Hed 1,8 ~3.7 2.5 -0, &
PANAMA 5.8 5. 766¢ 1,3 0.3 558 5,588
CENTRAL ANERICA PANAMA 1. 5668 1. 3% =l bk ~1.3 &, [R5k .l
BARBADOS 508 1.3 4, f5 1.1 0.9 0.1
SUYANA 1.3 =10, 2865 70313 19008 ~0.3 ~12, 13;*
BAITI 2. 588 ~22. 158¢ 0,7 24, 088% 2.2 A
J%ﬂﬁim 2;3 3*2 1.3* 31 2‘** ﬁ ? "3! G*§
IRIRIDAD ETC 2. 56ex 5. 758 1.0% S.9888 1,564 “f 1
CARIBBERN I, xne -0, [edd |7 »15. 0855 2,088 .0ke8
TROPIZAL LATIN AMERIZA 3, 530 f.4%8% 2 THE4 0.2 2.88% I
ARBENTING 1.3 ~0.3 =3, 368 [} 5. 744 -1.]
fRILE -4 04 T AREe  -2,24% 1.3 -5, B¢ b, ¥x%
URHEURY 2; l ] “5; 3’* 21 ‘* § » g*‘ »032 "él ?"
TEMPERATE S0UTH AMERICA L& 6.3 -2, 15% 1.8 3. 2es »{,5
LATIN AMERICA J.0nes {2888 2,343 ¢.3 §.Bes D984

LEVEL 1IF SIGNIFICANCE IS REPRE?%&%E& A5 FOLLOWS
¥

B2 PLO00% B PLD,O8

-

uuuuu



FIGHEAT ELMMARY OF LATIN AMERICA TRADE(THOUSAND TONS )

----------- — - - g I i B8 e e e e

REGION EXPORT 1MPERT +1KPORT-EXPORT
1963/76  1977/p4 1983 1969776 1977704 198% 1969/76 1977784 1985
ERALIL L 4 4 { 0 3 -3 -4 -
REXTEG i 1 0 1 0 0 ¢ -1 0
5 3 L 2 0 3 -3 -3 -1
EQLIVIA i 0 0 ] i 0 -1 H ]
LOLOKEIA b 0 ¢ 0 1 1 0 i 1
CUEA 9 0 ] 0 { (] 0 { b
DONINICA REP. v ¢ 8 0 3 ! 0 3 i
PERL 0 0 0 | & 0 ! 0 ¢
VENEIUELA ¢ H 3 { & ¢ 1 5 -3
TROPICAL SGLTH AMERICA 1 { 3 ? $2 i } it -1
COSTA RICA 0 i g ] ! a H 0 0
SALYADOR ] 0 ] ! 1 4 i ! 0
BURTEMALA I 0 ¢ i ! 0 b i g
HONDURAS 0 0 ¢ 1 1 0 i i 0
NICARABUA i 1 0 i ] ] 0 -} i
FANARA t { 0 ! § ] ¢ ¢ ]
CEXRTRAL AMERICA PANAMA 3 3 b ] i ¢ 3 2 ]
BARBADOS { { i i ] 2 ¢ 9 2
BUYARR i ¢ ] i 0 ] Y g g
HAIT] 0 ¢ ] i t 2 { { 2
JRNAICA i i 0 i H ] 0 0 1
TRINIDAD i i ) i f H ¢ ¢ 0
CARIBBERN 4 3 ] 3 L 8 { | =
TROPICAL LATIN ARERICA 13 12 8 13 2 i Z § 3
ARGERTINA 5 2 i 0 i ¢ ~3 -1 -1
CHILE 0 0 0 2 i { 2 1 !
URUBLAY f 0 0 ¢ i t - i i
TEXPERATE SOUTH AMERICA $ Fd f 2 3 2 -4 1 !
LATIK AMERICA 1% 14 3 i7 .M 13 -2 10 4

------ o - - - e e

SFRESH.CHILLED O FROIEN



PIGMEAT

-

—

PRODUCTION,TRADE AND APPARENT CONSUNPTIDM

1970/77

-

______

+INPORT APPARENT

APPARENY
PER CAPITA

[

BELF
SUFFICIENCY

-

1978/85

+INPORT APPARENT

APPARENT
PER CAPITA SUFFICIENCY

e e o

SELF

LOURTRY PRODUCTION -EXPORT CONSUNPTION CONSUMPTION [RDEX FRODUCTION -EXPORT COMSUMPTION CONSUMPTION INDEX
T 1600 BT-rmomwsmmes vommofRumme emeeee—eea.— 1000 HTemcmmmemns wimnn Ef-wme
BRAZIL 167,88 -4.8 76340 743 §00.5 523,86 -3 721.3 1.3 10¢.2
HEXICO 353 -0 3345 5.8 100.2 0.2 -0,4 457,8 £.4 100.1
o2 -hé 1097.4 b.8 100,5 1364 -2.7 1381.2 7.0 100.2
ROLIviA 4.2 -0 2t.9 4.5 1060 32.4 6.0 32.4 Y 100,60
LOLOMBIA B4 b 0.0 84,6 3.8 100,0 104,7 el 104.9 3.9 99.%
LUBA 40,3 .0 40,3 4.4 100.0 3.7 0.1 69.8 7.1 9.8
DOMINICAN RP 17.3 0.0 17.3 3.7 100.6 {3.1 .5 5.0 2.8 81,7
ECUADOR 36,1 0.0 3b.§ 9.4 100.0 58,2 0.0 58,2 £.9 100.0
PARABUAY 5.2 0.0 51.2 9.9 100.9 82.5 00 82.§ 3.4 1000
FERY 8.9 0.0 b8.9 4.7 106.0 11.9 8.0 71.9 4.9 109.¢
VENEZUELA b3. b 1.0 bb.? 5.5 98.4 86,0 4.8 ¥0.8 5.8 .
TROPICAL SOUTH AMERICA3BS.9 1.0 BLO ERY 99.7 18,5 8.0 326, 4 b 8.5
CGSTA RICA .4 0.0 B.4 L4 99,5 %1 0,1 8.2 3.9 99.2
kL EALYADDR 12.7 0.0 12,7 32 160.9 139 &0 1.9 .8 9.1
GUATEMALA 13,0 6.0 13.0 1.2 99.8 16,1 a1 16.2 2.2 79.3
HONDURAS #.4 5.0 9.4 3.2 100,40 7.9 bl 9.9 2.5 79,5
NICARASUA 16,8 -0 16.8 13 190.5 9 -bo 4.9 %1 160,1
PANAYA 4,9 0.0 4.9 2.9 9%.4 B.1 b0 .1 4. o
CENTRAL ANERICA PANAMA £3.2 0.0 5.2 3.9 9.9 7i.8 0.2 721 3.4 9.7
BARBADDG 4,3 0.9 4.4 18.0 99.¢ 5.7 8.6 8.3 25,4 50,4
GUYANA Lé -0 1.6 21 100.2 1.3 8.0 .3 e 1000
#AIT1 2.0 0.0 27,1 54 5%, 16,3 0.4 16,7 2.8 97,7
JAMAICA 6.2 0.3 6,3 3.3 9589 Ll .1 I8 3.2 9.3
TRINIDAD TDB 2.8 0.5 3.3 3.3 83.7 Lo 0.8 3.7 3.3 719.8
CARIEBEAN 4.0 0.8 LY 4.8 98.1 13,9 i.8 3 1.4 §4.9
TROPICAL LATIN RMERICALIN9L.T 3.7 15925 5.0 100.2 2007.7 7.3 0150 b.2 9.6
ARGENTINA 40,8 4B 2564 % 102.0 2383 0.3 2.5 8.2 9.9
CHILE 80,3 19 1.9 4,2 95,5 52.3 0.3 52,8 4.6 9.0
URUBUAY FAR B R 3.4 8, 100.1 7.9 .t 18.0 6.1 9%.0
TEMPERATE SOUTH AMERIC J04,7  -3.4 3014 1.9 W 308.4 0.9 308.3 T4 8.7
LATIN AMERITA 19,0 - 1893.9 8.2 100.3 3164 8.2 2328.3 £.3 9.6

T

------



wusl kg .ooraoass weldnt

International Pig Prices
1975/86%

1.5

1.6

1.7

1.6

1.5+

1.4

Sk

13-

1.2 -

i‘i * l Land E T ; T ;
1975 1977 1979 1081 1283

n  EEC +  USA *®

* Current US$/kg carcass weight
w* Conversion factor from liveweight to carcass: (.80

SOURCE: FAQ, Boletin Mensual de Estsdistices {several issues)

1985
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POULTRY HEAT ¢

STOCKS AND PREDULTYION FOR SELELTED REGifnd

1985

Regitn and Production Storks
Lotntry :

Total i Total %

A4 gillons

fipads

HORLD 30954 140,0 E287 169,06
UKITED STATES 7829 3.3 1050 12,7
EURDPE 1508 4.3 1236 i4.%
LATIR AMERICA 1775 12,2 1030 12,4
TROPICAL 1.4, K317 10.3 753 1.6
Brazil 1534 5.4 459 K )
Colonbia 133 0.4 5 0.4
Vereziela in 1.0 42 8.5
TESPERATE L.&. 575 1% a1 8.8
firgentina 482 1.4 42 0.5
#514 4451 0.9 2945 5.8
#FRICA {h04 5.3 752 9.1
GLERRIA 395 1.3 &8 4k

ey



FOULTRY REAT

FRODUCTION RELATIVE IMPCRYANCE IN THE REGIDN

AND PER CAPITA PRODUCTION LE?‘ELS

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

PRODUCTI i} N ?EREE%TEGE FER LAPITA
wesmmmwesn 000 Bf-~ommemee- BF ‘Iglfti. F‘&Sﬁ?g!fﬂﬂ
COUKTRY 2%91?& 1977764 1980 1985 1983

BRRIIL 4&? 1294 1536 41,34 12
MELILD 261 437 918 13.85 ?
723 1730 lip! v 19 i

SBLI!HR ﬁ 10 12 0,31 2
LOLONBIA b 109 133 3.58 )
CUBA 46 T 104 7,85 i
DOMIRICAN RP 3 60 14 1.98 12
ECURDCR H 24 30 0.8 3
PARABUAY 9 14 i7 0,45 ]
PERU 89 162 201 3.44 10
VENEZUELA 127 57 3 8,37 ig
TROPICAL BOUTH AMERICA 371 " 883 3.7 9
COBTR RICA 3 ] 5 9.1 i
EL GALVALGR b 15 20 0.54 4
GUATENALA 1} 43 " 1,48 ]
HOKDLRAS 3 0 13 9.38 b
NICARAGUA 7 9 10 0.28 3
PARAKA 8 13 14 4.37 b
CENTRAL ANERICA ?ﬂﬂﬁl&ﬁ 0 % 118 307 E
BARBADDS 2 F ) 017 i
BUYANA ] 13 13 0.40 ik
HAITI 4 7 9 0,24 {
Jatalia 0 A 53 .93 e
TRINIDAD T0B 14 21 2 0.57 i8
CARIBBEAN 30 77 85 24 8
TROPICAL LATIN AMERICH 1190 2414 3138 84,83 )
ARSENT 1A 22 402 482 12.97 14
CHILE a1 77 15 2.02 b
URUBUAT 15 19 22 6. 56 7
TEMPERATE SOUTH AMERICA 28 498 i1 19,57 13
LATIN RMERICA 147% 2 i 100,00 10

< .

COLUMNS MAY XOT ADB EXACTLY DUE TO RUUNDING

o



CHILKEN STOCK RELATIVE IMPORTANCE IN THE REGION
RND PER CAPIT& SYOCK LEVELS

1T 0CK PERCENTAGE STOCK PER

--------- 1000 HEADE------—- OF TOTAL  CAPLTA

e e s 1 HEARS

COUNTRY 1989/76 1977784 1983 1985 Lt
BRALIL 236737 415875 430000 . 44,30 3,32
NEXIED 13818 {76893 200000 1%.46% 2.5
9926 592170 650000 63.9% 3,03
BOLIVIA 5087 BBIS 10000 0.8 1.8
COLOAETA 19232 30571 35000 3.45 1.22
CligA 15367 23762 26024 2,56 4,59
DOMINICAN RP 7049 Bl 8500 0,84 1.3
ECUADOR 10267 S3OEY 43000 4,23 8.3
PARABUAY 7542 12483 14500 1.4 3.94
PERU 25774 3B25¢ 11000 4,04 2.08
VENEZUELA 22651 39308 43000 4.23 2.48
TROPICAL SOUTH AMERICA 113000 195320 221024 21,786 18
CosTR RICA 4345 5450 5600 0.55 215
EL SALVADOR 2478 479 4204 0.41 675
GUATEMALA 10115 13803 15100 1,49 1.90
HONDURAS 33 4722 5200 0,51 1.19
NICARAGUA 3427 §ni 5300 0.32 i.82
PANAMA - 3407 5041 6000 0.59 L1
CENTRAL AMERICA PANANA 7278 38426 41400 §.08 1,80
BARBADDS 32 809 1000 0.10 3.9
BUYANA 8091 12723 13500 1.4% 15.22
BAITE 999 3600 7300 &.74 {14
JANAICH 3442 §538 5200 0,51 2.23
TAINIDAD TCB 5705 1388 7306 0.78 b.47
CARIBBEAN 21629 31458 34409 3,58 319
TROPICAL LAYIN AMERICA S54E33  BIYYM BAB3H 73.37 2,89
RRBENTINA 33075 38075 42000 4,13 1.37
CHILE 15375 16413 15900 1.87 1,38
URUBURY 3365 5947 6300 0,62 2.0%
TEMPERRTE S0UTH AMERICA 53815 82433 £7300 5.83 t.48
LATIN ANERICR 608648 920808 1015824 106.00 2.5%

nnnnn

COLUNNS MAY NOT ADD EXRCTLY DUE YO RGUNDING



POULTRY MERT

PRADUCTION FER CAPLTA 1949785

ppppp

O

KHNUAL SRONTH

COUNTRY RATE AVERABE AVERABE

1969785 196%/76 1977484 1585
I e KBIYEAR -~ s e e

HRALIL 5. 01nes 4,4 10.4 HI
NEXIED T lises £.7 é, b5
‘ T 205 LN 8.9 9.4
BOLIVIA S Tias 11 .7 1.8
COLONBIA (%11 7.4 4,1 §.&
L] 5, 26068 5.1 1.7 10.4
BOMINICAN RP 4, BB .7 18,5 1.8
ECURDOR S.6Fees 1.7 2.9 3.2
PARAGLAY Z,BOvex 3.5 §.4 4.9
PERU 5, BAeek bl 2.2 1.7
VENEZUELA S.53eex 10.8 14.7 18.¢
TROPICAL SOUTH AMERICA 5. b5ees $.5 i1 B.7
COSTA RICA 1,74 1.7 4.2 2.1
SAL VADOR B, ORses 1.3 3. .8
SUATENALA 11. 7405 2.6 4,1 5.5
HOHDIRAS 3,998 {.9 2.5 K]
RICARAGUA 1,18 3.2 R 3.1
PANAMA . The%% 5.0 &t 8.3
CENTRAL ANERICA PANRMA b 7708 2.7 4,2 4,5
BAABADOR 15, 3784% 7.3 7.0 A/
BUYRNA 59784 10,7 H 15,4
HATTE 77w 0.9 1.1 1.3
JAMAIEA §.05845 16,4 14.¢ is,4
TRIHIDAD ETC P b1%% 14,2 19.3 12.9
CARIBBERN 31,3004 5.4 1.4 7.6
TROPICAL LATIN AMERICR b, 5%k 1.5 8.2 8.9
ARBENTINA S.biner 8.9 14,4 15.8
CHILE 2.29¢ 5.1 4.8 6.7
URUBUAY 2. 3508 5.7 6.5 7.2
TEMPERATE SDUTH AMERICA £ B9v 1.4 146 12.7
LATIN AMERICA b, 23855 4,9 8.4 5.3

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

-

LEVEL 6F SIGNIFICANCE 15 REPRESENTED AS FULLONS
40,05

k58 PO, 003

i PO, 01



POULTRY MEAT ANNUAL GRONTH RATES OF PRODUCTION,PDPULATION AND PRODUCTIDN PER CAPITA. 1970/B3

PRODUCTION POPULATION EROBUCTION PER CAPITA
1970477 1978/85 1970477 1378785 1970/77 1978785
BRAZIL Lyt 7.728% 2,485 22888 b Bsns 4.9%
REXICH 7,088 .00 1200 2,6888 3, 9e04 1. 5¢
f.451 f.5%  Z,Tads 24858 5,748 4.0
BOLIVIA 12,3088 4,960 2,58 3,74 3, Bess 2. 280
COLONBIA 8, 76es Be3eEs 2, 244 21588 B Seew MLl
CUBA .28 8. 3508 1 40 0.6%88 1.8 1. 7644
DOXINICAN #P 4,548 LTI T NPT 2,344 1.8 3. b8
ECUADOR B, bh¥¥ T.0885 1000 2988 3 bes 4,24
PARAGUAY 7. 1848 Jebaes 1, 248 3 ieer 4,50 b5
PERU 14,4604 B.48e¥ 7. B¥43 26858 1), 7885 3. 848
VENEZUELA 10, b45¢ T.5¢%8 3,084 30885 7, 1458 4,55
TROPICAL SOUTH AMERICH 5, Tes 7.268% 7 BE¥E 24888 7 284 4, 8454
COSTA RICA 4, 9684 -4, 2, hR5E 2.7%8% 7,386 )
SALYADOR 14,04+ {9+ 2,0544 290 1114 1.9
BUATENALA 1], {ees 9. 5¢ 2.5 288k B, 3es¢ 3.7
HONDURAS 5 GEee S L A 1Y JAu 1,7 5. 0e8k
NiCARABUA 12,580 5.3ex 3. ]eet 3,768 G 4ues 2.1
FANAMA 4, Bees 1.4 I, ha¥d L2me 32 =0
CENTRAL AMERICA PANANMA 7. 7885 4,768 2,983 2,984 b BEes 1.7%
BARBADDS 6. 7604 5,.265%  (5ees G348 26,84 4,k
BUYANA B.otes T IE N 11 1,080 b 7E 2,458
HAIT] 4, 0t4% T Ieke 2, 364d 2,584 2, 7658 T Seer
JANAICA 7. 3634 1.6 1,788 L4088 7 he8s 8,2
TRINIDAD ETC 5. Beek -§,2 b, 2608 Lo heEs 5 60 ~1.B
[:ARIBBEAN B, 438 2.5 20083 2,ik88 b, GEE 9,3
TROPICAL LATIN ANERICA B.Y5ee b ders 2,548 2.488% B u 4,088
RREENTINA b, 5684 5. B## L, THed L, e¥3x 4.0 §, 2es
CHILE ~4,0 2.4 1, Thes {.ober -5 74k 0.9
YRUBUAY 2.3 3360 B2 0 783 2.1 2. 6444
TEMPERATE SOUTH AMERICA 4, bavs .28 L b3 1.5#3% 3,088 L7
LATIN AMERICA B, Dfan b 24%% 75188 F.3e8r 5,50 3. 948

LEVEL OF SIGNIFICANLE 1S REPRESENTED 4B FOLLONS
EEe F(O.005  ## PCOLD1 # PUOLOS



POULTRY NEAT PRODUCTIGN PER HERD IM BTOCK 196%/85

Sy e o A A e o A Al A 0 A A DO A O S 0 A e i 4, i A e e B e e ——

ANNUAL GRONTH

COUNTRY RATE AVERABE AYERAGE
1959/8% 196%/74 197784 198%
H sttt e et e K HE () - -
BRAZIL S AT 1.8 L1 3.4
HEYICD 302434 1.9 2.5 b
¢ 84w .8 2.9 3.2
BOLTVIA 1. 77582 1.0 1.1 1.2
COLOMBIA PRy 2.8 kY iy
LBk 1.2 3.0 3.2 4, !
DOMINICAR RP 5 50EE 4.4 7.3 Bib
ECUADDR «8, 05 1.7 6.7 8.7
PARAGUAY -0. 56 t.2 I el
PERU 3 30ae 34 4,2 4,9
YENEZUELA 2, 44588 5.5 6.4 1.1
TROPICAL BOUTH AMERICA jyizi .3 3.8 4,0
CO8T4 RICA 1.918 4.7 ] i
SALVADDR S:Fiaes 4.0 33 4,2
BUATENALA 11,0746 is4 31 3.4
HORTURAS .i4er 1.4 Z.1 2.8
NILARASUA 0.25 2.4 1.9 1,9
PANANA 1,018 2.3 2.6 2.3
CEXTRAL ANERICA PANARA W H 12 1.5 3.5 2.8
BARBADUS 7 5sea 4.3 £.8 £.3
BlYANE . 808 .0 1.8 1.0
HALTE 1. 51ees {.0 .2 1.2
JANRICA 1. 7462k 5.7 5.2 b.&
TRIKIDAD ETC -0, 24 7.8 .3 2,7
CARIBREAX 0710 2.3 2.4 2.4
TROPICAL LATIN AMERILA 3. 95848 2.4 3.0 3.3
ARBENTINA T 2Teer 8.7 19,5 11,5
CHILE 1,88 L3 L 3.9
URUBUAY {918 3.0 3.2 3.4
TEMPERATE SOUTK AMERICA §, 51048 5.4 7.9 8.6
LATIN AMERICA 3. 75 24 3.3 37

- e -

LEVEL OF SIBNIFICANLE 1S REPRESENTED AS FOLLONS
e POOLO0E 82 PCOLO1 #P40L06
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POULTRY MEAT ANKUAL BROWTH RATES OF PRODUCTION,STCLKS AND PRODUCTION/HERD IN BTDLK, 1970785

- an - -~ CYTra——"

e W o . o A o it b

PRODUCTION PRODUCTION/HERD N STOCK
COUNTRY 1970477 1978785 1970477 1978783 1970477 1978/85
BRAZIL & 2 7248 ],Besx Liw 44 4. 084
NEXICH 7. pesE §, 1688 | He¥ 3768 5,783 0.4
8. 4828 b.Jax 5. Tees Tder 2.7 3,088
BOLIVIA 12,3864 4,988 G Tees 1,268 J,5% L6388
COLDMBIA E.700e S.3sx B 2eke S.2eee 0.5 0.1
fUuBA A2 B.36%% g AEER 2,088 -3, 42 by JHiE
DOMINICAN AP 4. 5084 59688 DEeE 1,268 3,008 4,788
ECUADDR B by T.088¢ 14,9088 B.Beer -5, 3:x 1.7
PRRAGLAY 1. 7854 3.E6EE 7, THee 2980 0.0 O 7ees
PERU 14,458 B.4ver [0, 200 .98 4 28 b d#¥
YENEZUELA T 7 568 B, Ress L3 17 §,2%%
TROPICAL SOUTH AMERICA 9. 765t 1.288%  §.Bam 4,060 0,5 3. 2858
COSTR RICH 9, 95%¢ -0.9 4, 1e5x 0.2 5.8 -1.1
SALYADOR 14,004 4,9 b dews ~4, Q5F% 4,58 H.0%E
GUATEMALA i1 . 1e8 5.5 1,8 14588 0 7444 4,1
HONDJRAS 5.0881 B, 50 4 Jana 2,8v 0.7 S.6REF
RICARASUS 12,56 5.3 £ 34es 4,380 7,243 1.0
Pmmﬂﬁ 4;3“' 1.5 ‘12‘; 3;4*’ gwé '1!8
CENTRAL AMERICA PANANA G, 7%84 4,.755F 4,160 1.3%%% 5, 484 3. 3583
BARBADOS 2h. Teen S. 2888 7, Bews 6. 0888 19,904 -0, 9
BUYANA B obek 44808 7,008 3 5588 |, b4EE 0.5
HAITI 4. 5404 7,788 3. 2888 B.2ekd 1, T¥e -3.4
JAMAICH 2.0 i.& 3eb -G8 Gt P 2
TRINIDAD ETE b BEsk ~0.2 4 41 f.aret 2.4 -5
CRRIBBEAN B 43 2,308 5,165 1386 3300 =10
TROPILAL LATIN AMERICA §.904 b AREE b, Taks SO LT O 2] K 22
ARBENTINA 4, 588 .08 0,0 LM 450 2.1
QKELE ”’“;e 2:# 1#?*** 118 '5:?** 9.6
HRUBUAY 2.3 LasEr 0,933 1,5¢88 1.4 1. Baes
TENPERATE SOUTH ANERILA §, 5458 .26 0,7 2.98% 3.9 53
LATIN ANERICH §.0444 6,246k 5.3eee 440 2,368 2.888¢

-

- -

LEVEL 0F SIGNIFILANCE 15 REPRESENTED RS FOLLDWS

&85 PO, 005
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KEAT POULIRY ¢ SUMMRRY OF LATIN AHERICA TRADE (THOUSAND TONS )

uuuuuuuuu

REBTON EXPORT INPORT + INPURY ~EXPORT
1960476 1977/88 1985 1969/76  1977/84 195 196976 1977784 1985

BRATIL 3 188 279 ! b 0 2 S ~275
MEXTLS i { 0 1 7 19 ; b 19
' 189 209 2 7 19 -3 -182 -39

BOLIVIA 0 0 0 0 g 0 0 ! 0
COLONBIA i i 0 1 { i 0 0 i
CugA 0 0 0 5 17 25 5 17 5
OOXINICAN REP 0 0 0 1 2 i ] 2 i
PERY 0 { i 0 1 0 0 b -1
VENEZUELA { i 3 : 5 i 0 15 -2
TROPICAL SOUTH AHERICH 2 3 14 8 1 28 5 3 1
LOSTA RICA 1 ; 0 ! i 0 9 0 0
SALYAOOR f i { § i 0 0 0 -
SURTENALA i § i { { i 0 0 0
HONDURAS i i H i 1 i ¢ § ¢
NICARABUA i 0 0 1 2 9 0 2 0
PANAKA 1 ! 0 i { 1 0 8 i
CENTRAL ANERICH PANANA 5 5 3 & 7 3 0 2 0
BARBABDG H i § 3 3 3 2 2 3
BUYANA i 0 0 { 1 ] 0 g 8
HATTI o § 0 13 i H { 1 H
JAHALCA i ¢ b 1 2 2 3 22 21
TRINIDAD 1 { i 1 3 2 0 2 i
CARBBEAN 4 2 1 16 30 7 12 28 2
TROPICAL LATIN AMERICA i 199 297 32 82 1 16 -147 220
KREENTINA i 2 0 i & U il 4 i
CHILE § 0 0 3 7 1 z 2 §
{RUBLAY { § 2 ] i 0 -1 -3 ~Z
TENPERATE SOUTH AMERICA 3 b 2 4 g 1 i 5 -1
LATIN AMERICA 5] 2;35 AL] 36 91 74 {7 -i14 -22%

- -

#FRESH,CHILLED OR FROZEW



FOULTRY HEAT

LT - -

PRODUCTION, TRADE AND APPARENT CONGURPTION

197077

1378405

+IHPORT APPARENT

APP

PER CAPITA SUFFICIENCY

ARENT  SELF

+INPERT APPARENT

- .

RFFARENT  BELF
PER CAPITA SUFFICIENCY

-

COUNTRY PRODUCTION -EXPORT CONSUMPTION CONGUMPTION INDEX PRODUCTION -EXPORT CONSUNPTION CONSUNFTIDN INDEY
memsm——— 1000 NT=m-wwuaacnn wumun A 100D Wl=mwwmmmemnm wusme KBvewm
BRAZIL 514.B -4,k 508.2 §.9 101,3 1396.8 -218.1 1178.7 7.4 1ig. 5
NEXICO 1.5 0.5 218.0 LB 9.8 1525 B4 465.% b.% §3.2
%L1 -6 86,2 4.9 100.8 18545 -209.7 IZLL Y 8.3 112.8
BOLIVIA 3.8 8.0 3.8 1.2 100.0 18.4 0.0 16, 1,7 100
COLOXBIA aE - -0 ar.é 2,b £00.0 11,4 0.4 P87 4,3 §4.7
CUBA 47,5 3.7 93.2 5.9 89.4 82, 18,3 108, é 1904 Bi.0
DOMINICAN AP 32.9 0.1 33.0 1.6 9.4 64,0 15 63,3 1.4 97,7
ECURDOR {2.8 0.0 12.8 1.9 100.9 25.4 0.0 25.4 3.0 180,0
PARBEURY 9.4 0.0 g.4 3.7 100.0 15.0 0.0 3.9 4.5 160,0
PERD 100.2  -0.0 100.1 6.9 100.0 1696 1.4 168.2 9,3 140.8
VENEXUELA 140, 1.4 141.4 1.7 .0 e 13.8 2B6.3 18.3 5.2
TROPICAL SOUTH AMERICA #05.7 7.2 $12.9 5.4 98.3 753 b 787.9 8.4 §3
CosTA RICA b 0.0 3.8 1.9 99.% 4.9 5.0 4.9 2.1 9.8
EL SALVADDR 6.1 -0.0 .1 1§ 00,3 162 0.0 8.2 3.2 160.1
GUATENALA 1.7 -2 12.4 1 1017 4.7 -bd IS b.b 100.2
HOKDURAS f =00 geb 1.9 100.0 10.8 0.1 10.9 2.8 99.8
NICARASUR B.0 0.3 8.2 3.6 96.8 1.1 {1 10.2 33 89.2
PANANR 8.7 0.1 8.6 5.2 9.0 13.3 6.3 138 6.8 99,
CENTRAL BMERILA PANAMA 44,4 ¢! 44,8 2.2 92,7 102.3 L3 {03.6 4.9 98.7
BARBADDS 2.2 2.7 4.¥ 0.1 4.4 5.8 2.8 8.5 34,3 b7.4
Glivana 8.7 0.0 8.7 1.3 100.0 13.2 00 1.2 13.4 9.4
HAlT1 4.4 0.9 4.4 0.9 99,4 7.2 6.2 7.3 1ed 96,7
JRMAICA 1.9 L3 33.4 16.4 63,4 Mz 2.0 53,2 23.9 98,8
TRIKIDAD 10B 7.5 0.2 i7.4 it 99.0 20.% 4.2 25.1 0.6 #0.5
CARIBBEAN H.7 4.4 9.1 1.1 9.1 M3 Ll 105.5 1.0 5.2
TROPICAL LATIN AMERICAIZ297.3 15,4 i312.9 5.0 b4.8 2789.2 -147.8 Zh4t.b 8.2 105,48
ARGENTINA 20,8 1.9 23%.0 9.4 100.8 4254 1.9 430,3 14.9 3.9
CHILE 49,3 2.7 92,0 5.2 .8 80.7 I.é 82.2 1Y 98,1
URDGLAY 6.7 0.3 16,3 5.8 101.7 19,7 =31 16,9 S.b 118.9
TEMPERATE SOUTH AMERIC 306.9% 0.5 367.5 B.0 y9.8 5257 3.4 A 12,2 §9.4
LATIN AMERICA 1604,2 bl 1620,3 5.3 99.9 3344,9 -1a8,3 e 6.8 104, 4

el St e e A s L ke e st e e S e

g b B B o A e s
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International Poultry Prices

1977/86
11
l ]
0.9 -
b .
S 08
[
3
07 - /
0.6 -
g
9.5 L] i k] ' 1 ‘ L] [
1977 1979 1981 1983 1985
O USA + EEC

At farm, broilers liveweight

SORCE : Fa, Boletin Mensual de Estadisticas (several issues)
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RICE, PADDY

AND PER C

PRODUCYION,RELATIVE INPORTANGE IN THE RESION
APITA PRODUCTION LEVELS

e

PROGDUCTION
1000 1T

FERCENTRGE PER LAPITA

OF ?%IQL FRS?gg?Eﬁﬁ
COUNTRY 1966/68  1976/78 1983785 1983/85  1983/83
BRAZIL £415 8482 B39 317535 A3
HEXICD 379 478 638 3.991 8
6793 gitd 5234 97,78 44
BOLIVIA b] 108 147 0.917 i
COLOMEIA 07 1527 1716 16,733 &1
cuea 38 435 532 3.328 a3
DOMINICAN RP 176 324 487 3.014 7%
ECUADDR 222 302 328 2.031 36
PARAGURY 16 &1 70 0,838 20
FERY 374 544 373 6,100 3l
VENEIVELR 21 401 443 2.1 26
TROPICAL SCUTH BMERILA 1E74 3723 4674 29,351 &7
COSTA RICA 97 172 241 £.507 93
Ei SALVADOR X 40 5t 0,366 191
BUATEMALA 20 23 3 6,318 ?
HONDURAS 12 28 &2 0.324 12
NICARAGUA 73 1 143 1,017 gl
PANANA 154 164 % 1194 £%
CENTRAL AMERICA PANANA 823 502 75 .38 it
GUYANA pie 278 284 1,768 30h
HAIT] 7 12 121 0.755 Hi
JAMAICA i 2 b 0.029 2
TRINIDAD TOR 1% t9 4 8,023 2
CARIBBEAN 314 410 415 2,596 Y
TROFICAL LATIN BMERICA P405 §3793 13699 94,421 L1
ARGENTINA 22 i3 354 2.404 13
CHILE 23 107 144 .91t 12
URLBUAY 101 PIAS 32 2,264 {21
TEMPERATE SOUTH SHERICA 408 a4 B9z 5.579 i
LATIN AMERICA 9813 13439 15991 100,000 41

COLUNNS NAY NOT ADD EXACTLY DUE 70 ROUNDING



RICE, PADDY ANHUAL GROHTH RATES

e o i e e R S 1 0 W 9 Y 0 0 A 0 - ol ARk B A e e e PP J———

FRODUCTION ARER YIELD
EOUNTRY 1966475 1975185 1968775 1975785 (364175 $975/R5
BRASIL 1,54+ b 2. 0es -1.5 -0,2 2.1
MEXICO .00 1.4 T2 0,1 1,54 1. b%s
Exﬁ‘* 3.7“ 2: },*" -1ﬁ4 "Qul 2» l’i
BOLIVIA b4 2.0 7. 1588 2.7 -0,2 -0, 8
COLOMRIA 10. 734 1.4 1.3 0.4 . B.94ss 2.288%
[lba 20,2843 2. 1585 1B, pars ~1, ¥ 2. 5. 2844
DOMINICAN RP 36498 5. THes -1,3 11 k1 S, hEsE
ECUADDR 2.4 0.4 -1.8 0.6 3.6 ~0.2
PARABLAY 165844 1.7 17,9888 1.3 -1.4 6.5
PERY §.04 7.58s 3l b, Getd 0,94 0.4
VENEIUELA 4.3 L9 -0.9 _ 4.9 5.24¢ -1.1
TREPICAL SDUTH AMERILA 7.B4xs 32888 3. 0584 16842 4,B554 Y22 ]
LOBTA RICA B En 2.8 3.6 ~0.8 2.4 1.t
SALVADOR -4.9 Z.b -7.B# 0.8 2.8 2.5%
BUATEMALA £.9 8, htes §.74% 1.8 -0.8 b.B4¥
HOMBURAS 16,341 (WA 7. 142t 4,12 3. 2aes 2.5
NICARARUA 2,458 10,2945 0.5 b.4aes 1.0% 3, Beéx
PANAMA 1.7 1.5 ~2.2 -1.5# §, 0444 2,855
CENTRAL ANERICA, PANAHA 2.4 4.4 =0 3.3 2,084 I 90
51;?{‘““ 0(? §§‘ ‘1!5 “3;3*’ 252 5:i§**
HAITI 5, 3814 i.1 1,Be02 3. 2494 ki ~2.0%
JANAILA “6.0 8,7+ -8.5 4.5 2. 4843 §. 2844
TRINIDADR ETL T.ieer 27,554 e ~U8 3ESE {781 2,988
{ARIBEEAK 2.2 8.4 -0, 4 ~2.0% 2,784 2,685
TREFICAL LATIN BMERICA J.neee 1. GeEs 2, 144x -0.9 i, 4eed 2, hexs
ARBENTINA 4,43 2.3 §.948 2.3 .0 0.0
CHILE ~4,0 4,984 8t 1.0 J. 2% 1.2
HRUBUAY b A%s 1111 .4 LT J. 088 2. 544
TENPERATE B0UTH AMERITA 3948 4,78 2.1% 3,308 1,5%2 1.4¢
LATIN AMERICA T 5ees 1, THER 2, ues -4 8 1, dess 2, 5852

mmmmmmmmm

-

LEVEL OF EIBNIFICANCE IS REPRESENTED AS FOLLGWS
255 PLOG05 84 PCOLOT & PEDL0S



e

S B S AR N s = metnates b L,

B gt SRR s oy b .

gUm R

o ted G

B e T b et i 2 AT 4 e s Y S

RICE, PABDY TRENDS IN YIELD LEVEL 2Y CODUNTRY 1984723
ARNUAL GRONTH

COUNTRY RATE IN YIELD  AVERAGE YIELD  AVERABC YIZLD  AVERABE YIELD

1985/85 1965758 1976778 1983785
KE/HA

BRASIL 0,342 1507.8 1421.4 1766.2
BEXICD 2.002683 24747 320,39 35225
~ 0.b12¢ (541, 4 146%,8 175%,%
BOLIVIA -0, 476 17574 1579.9 1320.4
COLOMBIA 4, 170454 23834 4172, 3031.3
CURA §,328¢8 1947.0 2927.7 3499.L
DOKIRICAN RP 3. SIb¥E4 20593 2954.9 4154.1
ECUARDR 1,604 1980.4 2230 2813.7
PaRABUAY -0.448 2306.7 1964, % 2144, 5
FERU 0. d4heax 3997.7 §286.0 4197.5
VERETUELA 2.938%#s (948.% 30387 28743
TROPICAL SOUTH AMERICA 2.8614%% 4.1 33908 38198
{CETA RICA 3,367 166%.8 22843 3145.8
SALVADCR §. 2840k 1510 2938.8 383,38
BUATERAL A 2.47454 2004.2 1879.4 3096.5
HONDURAS 2910804 1231.4 1489,8 1990.2
NICARABLA 2,3004 %4 2602, 6 2943.8 SBBO.4
PANANA 2. 662508 {1h6,2 1504.0 1881.3
CENTRAL ANERICA,PANANA 2.504544 1645.2 19624 2772
BUYARA 3.89444s 18254 23887 3235.8
H&ITI 0.430 2035.6 2578.3 2202.0
JAMAICA 3.B976es {512.5 2058, 8 277%.4
TRINIDAD ETC 1. B9LH#5 394,11 2B08.3 3348.8
CARIEBEAN 2. 7414w 1889.3 2835.3 2832.8
TROPICAL LATIN AMERICA 147304 1870.8 1775,5 21854
ARGENT IN& -, 3078 3679.3 3448,2 35663
CHILE 2.00B5Es 20081 33587 4000, 8
URUGUAY 2. J05FHH 3182.0 4006, 4 1634.2
TERPERATE SOUTH AMERICA 1. 0658%# 3225.0 - 36006 39%0.5
LATIN AXERICA 1452584 1704.7 1816.7 2281,3

LEVEL OF EIBNIFICANCE 1S RE?ﬁESE§¥*D A5 FOLLONE
48 PCOOCT 3 PO.OL #PEO,



WHITE RICE EUMNARY OF LATIN AMERICA TRADE{THOUSAND TONS)

RESTON EXPORT IHPORT T AIPORIT-ERORT
i%6/68 1976778 19M3/B5  10s6/8B 197878 1983/85 1966768 1STAI78  19B3/E5-
BRAZIL 140 o) ' g 1 219 -159 204 28
NEYICH 1 7 0 5 ] 112 4 -3 113
176 24 A 5 17 1 a7 2
BOLIVIA ¢ 5 0 g g 2 1 -4 21
COLDMEIA i 53 7 § : ¢ 2 19 e
CUBA 0 8 0 129 165 212 4] 165 217
BORINICAR R 0 2 0 5 it i7 5 G 7
ECUABOR : 3 9 5 1 15 - B 10
PRRAGLAY i i 0 5 ; 5 -1 0 0
BERY 0 0 0 1 ¥, 5i r 7 56
VENEZUELA t: : H 1 i { -4 2 3
TROFICAL STUTH AMERICA 59 7 3 213 2% 7% 154 193 235
COSTA RICA g 24 9 7 ] P 6 -23 25
£t SALVADAR 15 i ‘ ¢ ‘ 3 -1 5 3
BIATERALA 5 i i 1 H 7 i 3 I
HONSURAS 1 6 ¢ ] H ; 7 1 T
K1CARASLR 2 2 i 1 i 9 2 -t i
PARAMA i 5 3 i i i 5 -4 ]
CENTRAL AMERICA, PAKANA 22 3 5 7 m 57 15 -19 7
BARBADIS i 0 9 g 7 7 7 5
EUYANA 104 0 & g o ; -108 % -4
HAITI 0 0 o 1 % 3 i 2% 5
JANATCH i : 0 7 I 53 28 3 52
TRINIDAD TOB i i 1 % 3 %5 79 ¥ 1
CARTEBEAN 109 % 53 59 04 112 & 1 59
TROPICAL LATIN HERILA 164 4o 123 5 a0 821 -4 e £38
ARBENTINA 5t 139 P ! 1 : 51 o136 &7
CHILE o 7 o ) 1§ 5 7 11 ;
[RUGUAY 35 111 190 { 3 3 -(08 -150
JERPERATE SOUTH AMERICA B9 257 278 2 24 14 -85 233 -2
LATIN AERICA 155 597 101 10 425 637 -108 -7 2

e e o o A A L A L e s
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WHITE RICE FRQ%KC?]DH TRADE AND APPARENT CONSUMPTION
1??&!73 1383785
APPARENT  SELF APPARENT  GELF
+IWPORT APPARENT  PER LAPITA SUFFICIENCY +IHPORT APPARENT  PER CAPITA SUFFICIEACY
EQUNTRY PRODUCTION -EXPORT CONSUMPTION CONSUMPTION INDEX PRODUCTION -CXPORT CONSUMPTION CONSUMPTION IKDEX
~~~~~~~~~~~~ 1000 MTmmemmmomemmn e f G e 11 R it (R
BRAIIL 5643 207 M3t 4B 103.80 3987 245 5802 L] 96.30
MEXICD 30 -2 28% 5 107,25 415 12 327 i 78.74
w9 -2 3724 32 103.97 8002 327 6329 30 #4084
BOLIVIA 10 -4 bb 13 104,24 %3 2} {18 1% B2.19
EDLDNBIA 793 -3 733 3 104,14 ) 26 1080 39 102,38
CUBA 296 1t3 160 4 64,22 346 i1 357 5 62.11
DOMINICAN RP 210 43 255 4 83,02 3 16 330 i 95,02
ECURDER 197 - 28 23 104,52 23 18 231 5 92,34
PRR§§§Q? 4 -1 39 i 101.29 LH] ] 45 13 100,09
I 3k 0 4 90.74 &34 36 490 36 91.94
VENEI&*L& bl ! 266 17 100,25 258 -3 3 17 101,12
TRUPI[%L SOUTH ANERICA 2420 17t 2561% 31 3270 i ] 252 3343 34 §1.28
EUS?% RILA 112 -24 L 42 1Zh. 46 157 ~25 131 32 119.48
EL SALYADOR 26 g 26 & 99, k3 38 13 )| g 73,20
GUATEKALR 14 3 20 3 B2.80 33 1 he | 3 97,84
HONDURAS ig ¥ 24 7 1.8 34 2 36 8 94,22
NICARAGUA 47 -2 4 1B 103.70 106 18 iz4 3 25, 14
PRAKARA 107 -5 162 b {o4.47 124 2 122 57 162 &4
CENTRAL AMERICA,PARANA 324 -21 305 17 106,83 495 b 458 22 %8.73
BARBADDS 0 7 7 27 &.00 0 hi 3 9 .00
ELYANA 180 -8¢ ! 112 157,79 185 =4 HL 154 128,65
HAITI n 26 %8 1# 71578 19 9 B8 14 89.72
JARAICA { 40 4] 2% 3.00 3 2 3 H 5.47
TRINIDAD TOB 12 3 43 43 27,34 2 4 i i 3.4
CARIBREAK Ié? b 283 2% 94,34 270 L 33 31 15,74
TROPICAL LATIN AMERICA 89&? ~42 B925 31 100,47 b H 693 10508 hY 2340
ARGENTINA 203 -137 &7 2 304,10 230 -87 162 ] 153,88
CHILE 70 i1 Bi B Bb. 3§ 45 i4 10% § 87.05
URLBBAY 145 -7 38 13 363.99 a5 -18¢ 44 15 $0.77
TEWPERATE SOUTH AMERIC 417 -233 186 3 223,53 9B -283 7 7 182,77
gy 278 9itl 27 103,02 10194 31 10825 28 94.02

LATIN AMERILA

-
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RICE, PARDY TREEBS iR ARER LEVEL BY ZDUNTRY  1958/B5
éﬁﬁi}ﬁh BE??TH

-

COUNTRY RATE IN ARER  AVERAGE ARER AVERAGE ARER AVERAGE AREA
1946/85% 1986/68 i%76/74 1983785
i B 1
ERASIL 1,521 258, b £098.7 50708
HEXILO 0. 527 1552 183.7 188.5
b, 505 44049 £744,4 §25%.1
BOLIVIA 4.119¢8¢ 34,4 48,1 747
COLOMRIA 2.012382 302.3 3654 342.7
i) 3. 99444 hi 1854 1821
DOKINICAR RP 2.621103 gl.8 169.8 15,9
ECUADDR 1.487¢ 112.9 107.7 6.4
PARABUAY 7. 964e8¢ 7.1 3.2 3.7
PERY 3. 694444 92.8 127.3 228.7
VERE ZUELA Te 89048+ 113.2 132.% 1545
TROPICAL SOUTH AMERICA 2,78T83x 7963 1097.9 1229.7
COETA RILA 2. 754404 38,2 73,6 Th.b
EL GALVADOR ~1.263 25.0 3.4 {51
BUATEMALA 2, 984452 6.5 14,1 16,9
HONDURAS 5. BaGEEF 9.7 12.3 2Lk
HICARABOR 2,87034s 21,8 286 41.9
PANARA -1, 081882 129.% 1§0.5 10f.3
CENTRAL ANERICA,PAKAMA 102458 261.1 257.5 7.3
GUYaNA -1.57iey 1230 1.4 87.7
HAITI 2. 5558 37 43,9 5.
JAKAICA 7. 4564 &4 8.¢ 1.7
TRIKIDAD ETC -7, 814488 £3 &7 i1
CARIBBEAN -0, 436 165,46 167.6 145.5
?REPIEQi E_QTIN QHEEiCﬁ 1. 54180 7628,1 7767.3 §313.7
QRBERTI!:EF& 2,720 w78 91,0 109.1
[HILE 2,203 ol 32,2 36,3
URlESi?RY 3 743!!& 357 35, 8.0
TEE?ERME EDUTH ANERITH 3.%&2*“ _ 125.7 ITFRY 23,4
Lﬁ’{?iﬁi AMERICA 1. 6BES43 375%.8 19464 FERT

———————————— ——
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LEVEL OF SIBNIFICANCE 1% REPRESENTED AS FOLLOWS
B P00 w1 PCOO) E PXOLOG
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CASSAVA PRO 9 u ¥ isp RTANCE 1N THE RESION
% EA?? 5 gaﬁﬁT N LEEELS
PRODUC T z 0K FERTENTABE PER CAPITA
---------- 1000 WT-mwwmmm-=n  OF ygrat Faﬂﬁ§§rigs
COUNTRY 1044/68  1976/78  19B3/BS  1983/85  199%/85
BRAZIL 7068 2BA1L 22129 7B.6SH 147
KENICR 0 58 3 0,152 1
27061 35A8E 22177 7R.BO4 19t
BOLIVIA 186 770 279 0,992 15
COLOKBIA £59 1954 153 5.87¢ 59
CUBA 207 7% 300 1,066 X
BOMINICAN BP 153 180 {1y 0,422 {3
ECUADDR 278 27 7 0,79 75
PARABUAY 1487 1710 2467 17,751 806
PERL 4h4 409 354 1,249 18
VENEZUELA 325 301 322 1,144 19
TROPICAL SOUTH AMERICA 3913 5347 <44 19,244 55
LASTA RICA 11 it 20 0,070 g
EL SALVADOR i 134 75 0,088 5
BUATENALA b 8 g 0,033 1
HONDURAS 27 B 7 0.02¢ 3
NICARABUA 15 25 27 0. 0% 7
FANANA 22 T 4 0,122 14
CENTRAL BNERICA,PANANA 92 108 122 0,433 5
BARBADOS 1 t ! 6,003 4
BUYANA 0 b 0 6,600 o
HAIT] 190 750 245 0,942 1
JANAICA 17 2 15 9,066 B
TRINIDAD T0B 3 5 3 0,011 1
CARIBBEAN 204 282 288 1073 7
TROPICAL LATIN AMERICA MW/ ONAE 2N 99,504 B4
ARGENTING 277 197 f4¢ 8,454 5
TENPERATE SDUTH AMERICA 72 197 140 .49 3
LATIN AMERTCA 31564 31a02 28135 100.000 72

COLUMNG MAY NOT ADD EXACTLY DUE T4 ROURDING

B

- -




[a554va ANNUAL GROKTH RATES
PROZUCTION RREA
COUNTRY {9h8/75 1975485 1966/75 1975785 1966715 1975/85
BRASIL ~0.4 -1, Bee 1.00% ~f. 185 e THLL -B.7
KEXILD S.0ese 3.9 b, 3ees ~§, [ ¥¥ 03,5 6.2
-0.4 -1.4 {.24% -1, 134 -5 -0.7
BOLIVIA 5.5eEe 0.t 4. 6453 i.1 172844 ~§, 0483
{OLOREIA 12,041 =16 LTS -3, Dt . bres 1,4
CUBA 1,982 2,08 2,348 2. 7443 -0, 0, 7%%5
LOMINICAN 8P 3,308 Rt 14,7544 =8, 044 ~15 445 Z. bt
ECUARDR 17 -2 50458 -3, 3% -1, 0.2
PERABLAY ~1.8 2, (a5 -1, b4 3, 2444 -0, -3,7
PERL - ~1.0 ~{.4 1, 24¥ -8,8 6.2 -0, 7
VENENIELA -1.0 0.5 2 t.2 ~3. 1k .3
TRORICAL BOUTH ANERICA 3,954 0. b¥s¥ 4,554 -8, 4 0.4 1. 0%#
COSTA RICA ~0.b LI112) -4, 24 10, p¥04 kW21 -8, (4
BALVADOR DL geee 7.063%¢ 0.4 L 5.7 1.9e5e
BUATENALA 2.5 yE2 L) I bvek ~1,9 0. 5868 kIR
HORDURAS -11.0nes ~3.Ed IR T SRS L S -1, bHE 21,958
NILAR&BUA 4, 4nee B84 4, Gaex 1,958 -0.5% -1
PANAMA B e -2 0REE Him ] 0,984 -1 Bt =2, 9088
CEXTRAL AMERICA,PANAHA 2,244 1.4 2, 3685 4,55 0.1 0.7
RARBADDS Jlrse 0. 7ae% &, 1508 1 4ues =1, 1¥¥ =0, 7ass
HAITI 2.55%4 1. 1884 HUER S i BEa Lhess -0, 814
JaAICA 1.9 2.6 SV 2k -3 0% -0.3 0.4
TRINIBAR ETC i, 1812 «b, OEEE -4, 2 -, DHE% §, 3634 =0,
DARIBBEAN 2.7 0. 74435 1. Dens 1. hEes 1, 7654 -0, 9%%
TROPICAL LATIN AKERICA 2.1 -1.3 1,8%53 “f, §¥% LI 1 ~f1,4
ARGENTINA -3.5 <5 585 -1,3 -2, B 0.7 ~7.8%
TEMPERATE SDUTH AMERICA -0.3 ~5.5 -1,3 -7.Ba ¢.7 -3.84
LATIN AMERICA 4.3 ~1.3 1, Beex ~0, 945 ~§, 5 ~0,4

__________

LEVEL OF SIBNIFICANCE 1S REPRESEMTED AS FOLLOMZ

s POLO0G 2 POO.OS
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CASSAVA TRENDS IN YIELD LEVEL BY COUNTRY  1964/83
ARNUAL SRONTH
COUNTRY RATE N YIELD  AVERAGE YIELD  AVERAGE YIELD  AVERAGE YIELD
1966/85 1968768 i??bﬁ?s FYHI/BS
BRASIL -1, 493444 142473 11973.3 115963
MEXICD -1, G0%x¢ : 16309.8 175340
~1. 49144 14247.3 11980.6 11804.1
BOLIVIA ~0. 97484 119%8.7 13681.9 78%8.3
COLDHBIR 2,518 SB7B.4 B792.0 50840
CUes -0.475 7047.6 6734.6 b32l.7
JDNINICAN R -2, 7875+ 11100,5 5009.2 LG25.2
ECUADCR =0, 98+ 10228, 8 B253.0 9229.9
PRRABLIAY 0,184 14674.7 149507 14505, 4
PERU ~0. 741834 11691.2 113194 10761.2
VENEZUELA =1 07485 $978.6 73196 7890, 0
TROPICAL BOUTH AMERICA 0.397484 §721.9 990%.9 10358.4
COSTA RICA -4.128 I871.3 3953.9 4081.0
SALYADOR 2,57%8 7930.3 9929.8 13312.2
BUATENALA 1, 1463ss J017.5 27564 37067
HONDURAS 3631 5388,4 2799.9 17873, 1
NILARAGHA -0, [h7 848 4142.3 4057.9 4029.9
PANANA ~1.B4E%H 100029 8742.2 7070.2
CENTRAL AMERICA,PANANA =0.281 5650.4 5354.9 Woh. 3
BARBADOS =0, 352434 28548.7 25140, 240000
HAITI 0.253 B0, 0 4390, & 406749
JARAICA 0,580+ B352.4 7i52.2 91544
(TRINIDAD ETC 2,150 §967.2 12500.¢ 12371.8
CARIBBEAN 0.282 k24 et 46820 4273.4
TROPICAL LATIN AMERICA -1 210085 13191.8 113674 t1087.7
ARGENTINA ~1. 034858 11506.9 3078.4 B129.2
TEXPERATE SDUTH AMERICA -1 B34ses 11504.¥ 0764 §729.2
LATIN AMERICA -1 2E 44 13175.2 11350.0

11972.8

- -

LEVEL OF SIGNIFICANCE 1S REPRESENTED A5 FOLLOKS
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CASSAVA TRENDS IN AREA LEVEL BY COUNTRY  1984/85
SNNLAL GROKTH
COUNTRY RATE IN AREA  AVERAGE AREA  AVERAGE AREA  AVERAGE AREA
1954725 1984753 1376178 1583/85
A 1000 B === memmmn
BRASIL 0,120 1897.5 2139.8 1914,
KEXITD 0,115 0. 1. 2.8
0.125 1897.5 2142.8 1916, 6
BOLIVIA 2. b4BHE 3.0 19,9 29.7
COLDKETA 1134 146, 1 277, 181,9
LUFA 2. 1764 29.1 0.8 Y
DOKINICAN RP -0.28% 13.8 b 19,8
ECUABOR -2.08%4% 274 293 2.4
PERABLIAY 7.445488 100,0 143 148,
PERI) -0, B3basE .4 2.1 2.7
VENEZUELA {07735 157 3.3 50.3
TROPICAL SOUTH AMERICA 1.293888 404.7 579, 53,1
COSTA RICA ' 4,45942% 2.9 2.4 8,6
EL SALVADIR 2. 138444 i1 1.4 1.8
SATENAL & 148243+ 1.9 e X
HOKBURAS -17. 554404 4.2 0 54
NICARABLA 1.137844 37 5 47
PANAMA 3,591 444 2.2 5 b 5.9
CERTRAL AXERICA,PANANA Ny 1.3 2.3 71,
PARBADAS 2,505¢4% 8.0 0.8 2.0
AalT] 1. 71580% 500 57.0 £5.0
JARAICA 2,307 e 02 2.0
TRINTDAD ETC -7, {2Bsss 0.4 0.4 3
DARTEBEAN 1, 769¥33 51,8 60,7 £7.3
TRIPICAL LATIN AMERICA 0.396# 2170,3 742.% 7578, 1
ARBENTINA -1, 787483 23,6 4.6 16,0
TENPERATE SOUTH AMERICA -1 787088 2.6 71,4 16,6
LATIN ANERICA 8,378+ 7393, 27845 2544, 1

P I 0 P

LEVEL OF SIBNIFICANCE 15 REPRESENTED AS FOLLOWS
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CASSAVA

PRODUCTION, RELATIVE IMFDRTANCE IN THE REGIDY
AND PER CAPITA PRODUCTION LEVELS

o o s i . A 1 . . A . e i e o A B A A T R R W 08 A - 0 Y 90 Rt A

PRODUCTION PERCENTABE PER CAPITA
wmmmmmm e 1000 §T- o aF TEIAL ?RD&%%?IG%
COUNTRY 1966/68  1976/78  19B3/85 1981/85  1983/85

BRUNE] Z 2 | £.004 3
BURNA 12 22 b3 0.12% 2
CHINA 1533 2506 3939 8,023 4
INBIA 3978 4234 5399 (1,403 B
INDONESIA 1112 12527 13£43 21,791 84
KANPUCHER D 27 108 ] 0,193 13
LADS i 4 17 0,156 19
BALAYSIA 247 387 361 0. 74f 24
PHILIPPINES %9 1549 2039 4,153 8
ERST TI#OR 13 0 0 0,900 1
SIRGAPORE 3 { U] 0,001 ¢
SRT LARKR 366 630 73t 1,493 44
THAILAND 2188 12B0% 19673 40,048 390
VIET NAN 79¢ 2641 2847 5819 49

o S e - o S e DSl i L A A el O I TSl 0 s e B A . e . v . g e 44 i e o S

ASIA

20982

MLV

45098

L o A i o S e e okl e e B 2

100, 600



CABSAVA ANNUAL ERONTR RATES
PROBUCTION iy YIELD

LOUNTRY 1984475 1975/85 1956775 1975785 1964775 1975785
BRUNE} 2.2 ~13. (442 0.3 -1 Tees 1,084 0.4
BURMA £.0s 17,0054 B, Ly# 3.8 ~0.4 176
CHINA . 61 b 76 il Z. 5944 0 17854
INDi4 L. Gsee - 7eer 3. iaas -7, B35 kN3 {118
INDONESIA 1.3 .18 ~0.& ~0.4 1,944 foiees
KAKPUCHES D 4.2 1.2 3 Le -4, 54% -1,
LADS 9. S4e4 11,3454 7 T 12,1413 2.38%% - GraE
FALBYSIA §. 1588 0.6 -5 8.k .82 -0,0
PRILIPPINES 2.4 7,682 2.5 b, Jees ~0.1 1.5
EAST TIROR 57 £.0 7. (x¢ 0,0 ~5.2 8.0
BINGAPORE ~11 4t -11.B¥ex ~8.2 ~{1, 7484 -3.2% -0, 14
BRI LANKA, B, 7454 0.4 11,8584 -10, 448y *J.0rs 10,0448
THAILAND 14, 7244 9, 0848 15,9008 7, Te54 -1.2 1.3
VIET N 1.6 5.4% 1w FIELE 0.2 ~3.Besx
ALIA 5, 185 4, [E64 7, 7488 2, 7H8 2. 4% INEL2

e A S0 e

—

0 i A S . A A o S A e S A 20
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CAE5AVA TRENDS N YIELD LEVEL BY CUUNTRY

- ANKUAL GROWTH
COUNTRY RATE IN YIELD  AVERASBE YIELD  AVERAGE YIELD  AVERAGE YIELD

1946783 1964748 1976178 19B3/B5

S et bl B/HA-~m-mmm e s e
BRURET 1,023 7135.8 2.2 8723.3
BURRA 0.852 10285.0 2142,3 12263.9
EHINA {.5h0%ws 123581 12093.9 160556
iRD1A 1.6abew1 1313 16444.8 1B04E.5
INDONEEIA 2477442 T342.1 9164.3 10040, 3
KAWPULHER DM -3, 920443 13188.2 748B.% 7638.1
LADS 0. 40743 13194.4 15482,2 143BE. 8
KALAYEIA D721 04,9 10193.6 10948.7
PHILIPRINES 3. BAB##+ JB47.% 2130.1 BE3T. 4
EAST TIMOR -3.21%8 2622, % ' 0.0
SINGAPCRE -0, 143 12LL2 15047.4 11000.0
BRI LAKKA 3.06200% 36573 5213.1 13190.8
THAILAKD $.450 14948, 5 5110 16443
YIET HAR -1 0618 T2EL 95,2 S7B%.0
ASIA 2.106454 BroZ.2 [1253.2 12431.8

o b U e B b b ol Al o ke A A e o e A At -
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CASSAVS PRODUCTION,RELATIVE INPORTANCE IN THE REGION
AND PER CAPITA PRODUCTION LEVELS

PRODUCTION PERCENTAGE PER CAPITA

----------- 100) NTmmmmmmmen  [F §§?m. Faau?gmx
EOUNTRY 1056760 197678 19B3/BS  ISBI/BS 1983783
ARGOLA 1522 1733 1950 T ket 228
BURUADI 967 445 82 0,905 i07
CAKEROON 740 747 540 1177 47
CERT AFR RZP £26 897 EM 1,504 355
CHAD 195 149 23 0,484 5
e 448 545 B0 L130 15
BERIN i £56 £30 1,249 175
ED BUINEA 4 50 5 6,100 141
BAZON 145 73 ey AR N 1\ 272
GHANA 1525 1842 7728 5.020 707
BUTHEA 143 22 @ 0.918 84
1V0ORY COAST K22 1608 1313 2.414 13%
KENYA 480 612 21 077 2
LIBERIA 29 285 120 0,589 151
NADAGASCAR 1048 145 e0 3791 312
FAL AR 140 273 W 0.55 8
HELl kA 50 75 .13 4
MDTAMBIOUE 295 00 30 5.8l 733
RIBER 172 194 18 0.3 30
HIGERIA 8588 10533 14583 21312 124
RHANDA 220 41 M3 0.878 76
SENEEAL 238 75 5 0078 2
SIERRA LEONE 76 BE 05 0,193 %
SONAL 1A 2 30 W 0.06b g
SUBAN 167 %9 126 6,002 &
TANZANIA W7 5145 §506 10,149 7
050 492 185 B 077 {15
UGANDA 99 2620 30 7175 340
I8IRE 9Eh7 11942 15045 77682 i7
TANRIA 138 172 24 .38 k!
11BABKE I 51 77 0,142 §
AFRILA TL0%L 44320 54352 104,000 128

- o
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LASSavR ANNUAL BROKTH RATES
PRODUCTION AREA ¥IiELD
COUNTRY 1968175 1975765 1954775 1975785 1946/75 1975785
ANGDLA 1, 3684 1, brex D, 7844 1.0%xe L 0.6
BURLINST ~11, Tee4 1.2 ~10. 8444 .an -1.0¢ ~§,1
CARERDON 1.0 -2, b%% HL 1T -1 ~14,1#%3 0.7
CENT AFR REP 5, 1843 0.4 2. 543% 5.2 2,584 0.2
CHAD 7. j8en b, 0res 13654 4, Jexs .08 IELL
LONGE L Ghes 1.2#8% 0. B¥es -B.1 0.7 1.3
BENIN 2.7%% 1,2 .4 2,24 1.3 -1.0
ER GUINES 1. 0%5s 1.25%s £, 7494 2. ek =2, 545 ~{.1H
GABOA 7.585% 0.4 1, oees «0. i AL 0.5
EHANA N1 3.8 4, 7883 2.0 -2, 5548 i1l
BUINEA .70 -72.B%s 4, 1383 -2, 74% 0 i
TVORY LDRST 4.7433 3, 585% -1 T 5808 5 3443 -0, 1
KENYA 1.9888 ~5.7 f.besd ~2,4 T “3.3
LiBERIS 4.3 2, 1444 -G, 1 1.Bess -0.2 0. 4%
BADASASCAR 1.28%3 5, (%4% 17448 5. e¥x 4.4 ~(.6
FALART B.bo¥ 1. 4344 9,188 1. 455 0.3 0.0
MALY 1.4 5.94%4 6.0 4, 98¢ 1.4 1, 0844
HOZAMEIQUE {7248 2, 1558 2, 4584 A «0,7 2. 4544
K1BER “0.5 4.5 2.8 -0.4 «3, 385 -4
NIEERIA 2.2843 1.3¢ }, I 1,5%8% 0.9 -0,2
AHANDA 7. 4888 3.3 §, 154 2. 8548 3. dest ~2.5
SEREGAL ~F. 488 20,40 ~8. 186 -1, Oexx “1.2 -
SIERRA LEONE 1.3 7,584 0.4 1, 4542 2.9 o4, BiEE
SONALIA 378 2. 5858 2. 6498 2. 7884 1, ie58 -0.2
SUDaN -4, 40¥ 1.9+ -3, 1483 {. 4% 0.t 0.4
TARIANIA 811 0.4 2.b% -2. 744 1.9 124
T0GD -4 4.2 ~4, 568 -4, 8¢ 2. 9Ex4 4,9
UB&NDA 13, Bess 4.8 1 e -4, %% 2.2 9. e
IBIRE 2. 4084 3, 0344 2. 364 2, 7488 5.1 03
IAMBIA L. by 2. 7854 1. 5582 1) 2.1 ¢34
IIXBRABHE 1. 202 5,388 1.548¢ 2, fans -%,3 J 288
2. h88 2. 1eex I 0ee 5, g+ -3 1. 3854
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BEANS, DRY PRODUCTION RELATIVE IHEORTANCE N THE RERION
ARD PER CAPITA PREDUCYION LEVELS

L W A s R T S 0 e e e 0 o v k0 990 0 e o e

PRODULCTIDN PERCENTASE PER CAPITA
wmmmermmm=f 0 Blwmmmsuenn  OF rgraa PRDDE%TIE&
COUNTRY 1966768  1974/78 198385  1983/BS  19D3/8S
BRATIL B2 B ;S 50.5% 17
MEXIC0 950 820 1212 2218 1t
3322 9B eI 7975 17
B0LIVIA 3 3 g 0.200 1
: COLOMBIA ki 72 g .83 3
; CUBA 22 ol 21 0.4t 3
: DMINICAN P 24 3B b 1.485 11
: ECYADDR 7 % R .63 3
! FARABLAY 2 63 @ 1.3 {7
: PERI! £2 57 % 1.0 2
! VENETUELA 4 ) W 0.478 7
TROPICAL S0UTH AERIEA 248 315 #e LB ¢
COSTA RICA 14 13 7 0.5 g
EL SALVADDR 21 W % .03 5
SUATENALA 3 73 e 2.4 4
HONDURAS 50 11 8 0.978 0
NICARASLA 64 50 59 1,183 17
PANAKA 7 i 3 007 2
; CENTRAL ANERICA,PANAHA 205 215 M b2% it
! HADTI & 4 51 1,152 g
i JAHAICA 0 6 o 6.008 0
; CARIBBEAN 3 # 57 1157 5
: TROPICAL LATIN AMERICA WE 02 e 92,97 2
; ARGENTINA 27 153 AT 4.ET5 7
; CHILE 75 & I3 2089 g
: gRUBLAY ? 3 I 0.0 1
; TENPERATE SOUTH ANERICA 103 254 313 107 7
; LATIN AMERICH 918 ISA MES 100,080 1

R - Y T o ol o e o o T T T Y WY W T

COLUMNS WAY NDT ADD EXACTLY DUE TO ROUNDING
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BEANS, BRY ANNUAL BROWTH RATES

[ S — - — ek o o A

FRODUCTION RREA YIELD
COUNTRY [9k6173 1975763 1948775 1975483 1956/73 1975785
BRASIL 0.0 1.4 7.294¥ 2.4 «7. 234 -1
MEXICD 0.6 b ~2.0¢ 3.0 2.7¢84 9.8
{):2 2:4 {}- B* 218*§ “gtb ‘%l‘
BALIVIA -b.8 16, 1588 ~17.54% 10,934 11,5844 5,262
CQLB&BIQ Fodnes 0.4 5.7 | 3 b H )
LuBA 0,588 LY 6.0 0.0 3,988 1, 1s43
BOKINICAK AF S.7#% 7. 4841 14 §, 9288 §, 7544 2,504
ECUADER -4, 3 1.2 =3 ThE -2.4 -0.4 3. 7eke
PARABHAY 10,5442 6.9 B, (ass 1. 54 7,034 -, b4
-1.3 ~2.4 =11 «J, 14 0.2 £.5
YEREZUELA -Z. 94 =13 “2.41 -2, 4% ~0.5 1.1
TROPICAL SOUTH AMERICA .54 134 6.5 ~0.2 2,084 1. Aki4
COSTA RICA ~1.9 4,84 -2:2 i, .3 6.3
SALVABGR 7, bE5¥ 1.0 b, 44 8,5 4.7 1.3
ngTEHQLg 4-3**" ”lt?” ﬁul 312 '&3 2.5
HONDURAS 12 3.4 -40 -1.2 -8, 0EFE 4. 5548
HICARABUA -1 brt .8 -1.8 3, B ~{, 7k “2.2
PERANA 7, AE3 ~3.08 ~b, Oe4s ~B, 1544 -2 b L L,
CENTRAL ﬁﬁEﬁ;Sﬁ PANAYA 0.2 3.3 §.4 1.8 ~1.2 i. 4%
BAITI 1,1 2. 0848 -0.3 9.1 1.4 1,988
JEMALCA 19, 4514 1.9 19, b5t -3, Qe¥e 6.2 4, Gaex
CaRIBEEAN i.1¥ 2.0 0.2 0.4 1.4 .94
TEOPICAL LATIN ANERICA .4 2.4 0.5 7.55% -3.5 -0,
RRGENTING 18,0088 & 04E 16, Bers 3,94 1.2 2,8
CHILE 0.7 2.5 2.5 6.9 -1, B¢ f.6
URLBUAY 8.4 7, 04%% 4,0 R L ~0,5 IR L
TEXPERATE SDUTH ANERICA 7,933 4, 7o B.9se2 .94 “1.1 1.E
LATIN SMERICA .6 2.5 1.08# 2. 5454 4.4 -4.0

LEVEL OF SIBNIFICANCE I3 REPRESENTED AS FOLLOWS
#5 POO005 we BCOL01 ¢ BCO05
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HEANG, DRY TRENDS IN YIELD LEVEL BY COUNTRY  1944/83
ANNUAL BRONTH

COURTRY RATE IN YIELE  AVERAGE YIELD  AVERAGE YIELD  AVERRGE YIELD

1966/83 1966758 1976778 1983/85
1 KE/ER

BRASIL -2,452344 448.2 477,12 4518
BEXILD [ 40544 173.4 545.0 588.2
-1.255 06,3 LEL R 405, 8
BGLIVIA b Apgere 36,4 829.3 12147
COLDXEIA 1, 141348 560.7 6835 1387
CLBA L 15Bee 4381 70%.5 771.4
DOMINICAN RP 1, 60641+ 486.9 Bi6.3 1008.3
ECUADOR 1.beBHx 444.¢ 4.8 591.8
PARASURY 1 110+44 b33y 799.0 738, ¢
PERY 0. 158 LLEN B31.5 839,0
VENEZUELA £, 73480 48,7 469.9% 4p1.7
TROPICAL SOUTH AMERICA AN 5.4 478.7 516
COSTA RICA 1,771852 354,72 50,8 32,0
GALVABOR 0,704 6694 FLYR. B0t 1
GURTEMALA 2.0194% 530.3 7iB.4 6813
HONDURAS -0.879 7021 §17.8 408,90
NICRRAGUA R 837.3 THE. 4293
FARRNA 9,848 332.4 245,75 366.9
CENTRAL AMERICA,PANANA 0.483 b48.35 £28.8 £44. 6
HAITI LY L 424.9 44g, | 350.4
JRNATEA {28842 §81.2 £il.9 B75.1
CRRIBEEAN LoaG0xss £25.1 488,46 36,9
TROPICAL LATIN AMERICA ~0.921088 598.3 512.8 519.7
ARBERTINA L3511 Beg. 4 0149 1094.4
CHILE -0, 198 1197.9 HiE 1087
URUGLAY _ 0.353% 332.7 57 k18,2
TENPERATE SOUTH AMERILA 0.413 1054.4 1005.4 1088.8
LATIN AMERICA -0, TiB#+# 65,4 330.4 3396

LEVEL OF SIENIFICANCE 19 REPREBENTED AS FOLLDWS
5 P4001 #RCO,00

®54 PO, 005



BEANS, IRY TREWDS IN AREA LEVEL BY COUNTRY 1944785

"""""""""""""""""""""" ANNORL SRONTH
LOUKTRY RATE IN RREA  BVERAGE &REA AVERAGE AREA AVERARE ARER
§904785 i9b5 /58 978178 1983785
------------------- 000 Hwwmmemecm v
ERaSIL 2, 277581 I588,7 440%,2 4900, 5
¥ERICH -0, 151 1986.9 1508.9 2082.3
1. 54455 58310 5918, 982, 7
BOLIVIA 1.403 B.7 3.4 7.0
COLGMBIA EOIEL L 87.7 109.2 11,7
fuka -0, 008 5.0 a0 k&N
DORINICAR RP 4. 20150 35.4 44,7 45.5
ECURDIR -3 598844 82,3 58,7 47,5
PARACHAY 5,940%4¢ 303 78.1 B&.0
PERU =2, 309¢44 151 88,3 L9
VENEZUELA -2, 00554 351 88,0 £2.3
TROPICAL SOUTH AMERICA (,521484 30,9 44,1 462.2
COSTA RICA 6.114 i0.% 5.9 42,7
EL SALVADCR RAIRE 22 ) 3P 52,4 57.4
BURTEMALA 1,255 8.k 16,5 1655
HONDURAR -0, 198 72,0 1.6 71.4
NICARAGUA 1. 240%¢8 £5.¢ £5.2 83,7
PRNANA -4, 671584 207 18.7 2.0
CENTRAL AMERILA,PANAMA {.905¢ . . 5.4 342.3 1307
HAITI -0, 078 7.3 98,3 %33
JOMAITA §.925883 8.1 6.3 £.2
CARIBBEAK IR T4 EN ) AN
THOPICAL LATIN RMERICA L4329 3737 $823.1 7949.2
ARGEXTINA 11,6358 318 i1 198,13
CHILE I B0b¥4 52.2 BE.% Bt.7
URUBLIAY {.45 40 1.7 L) 07
TEMPERATE SQUTH AMERICA 7.832883 97.7 252.6 2875
LATIK BMERICE 150554 54714 0757 B35, B

LEVEL OF SIGNIFICANCE IS REPRESENTED AS FOLLOWS
£4¥ PLO,005 %k POOLOY £ P{0.05
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BEANS, DRY

PRODUCTION

- -

RELATIVE IMPORTANCE IN THE REGION
AND PER CAPYTA PRODUCTION LEVELS

-

PRODUCTIDN
1000 M7

PERCENTARE PER CAPITA

BF TOTAL

PRODUETIO

H

- i K8

COBNTRY 1566768 197L/78 1583783 1983/8%  1983/E5
ANGDLA 64 38 §0 2,73 ]
BURUND! 13 I 270 18.4%7 59
CANERCON 34 B3 1 7,384 i
ETHICPIA &3 2 I3 2,31 !
LESDTHD 2 13 5 0,342 3
BADAEASCAR 0 ud i 1.978 3
HALANI L 1 10 L787 1
RuANDA 12 188 254 17.412 &
SOMALIA 2 i1 21 1.409 3
SOUTH AFRICA b3 B4 45 3.071 i
SUDAN 7 7 4 0.262 9
SWALILAND 0 1 ! 0.04% {
TAHIAN]A 123 204 281 19,282 13
UGANDA 155 254 239 16,382 {6
1IMBARRE 3 23 &6 3,127 §
AFRICA 890 1417 142 100,000 7




BEANS, IRY ANNUAL BROWTH RATES

mmmmmmmmmmmmmmm

- PUR S R —— — -

PRODBUCTION KREA YIELD

EAUNTRY 1954175 1975285 1964175 1975285 {966/73 1975185
ANGDLA 1,544 -, (43 [ E13] -0, G444 { ot -5, Q%48
BURUNDI [l dsex ~2,. 244 4. 9684 -0, FEe¥ b, GHEE -1 I+
LAMERODY 4. 1%% 3784 1.7 LIS 0.4 1. 1445
ETHICRIA -0,3 0.& -1.3 2.7 i.0 ~2.4
LESOTHD 21,288 -12, 5% 14, 5558 ~5.4 b, 7158 .9
¥ADABASCAR 25858 -4, 7543 L Wi 6.5 ={1
HALAKI K {22 2. 048 I 9% 1, e -4,2 Q.28
REANDA 0.5 5, 4ee4 1.54% 2. 5484 ~1.5 2648
S0MALIA 13,9541 .5 13,7444 6.2 5.2 RS
SOUTH AFRICA 2.2 ~5,5 -1, 648 ~b, (s 3.8 0.5
EUBAN -4, 1 ~5. 2 -k ¥ ~4, gt 2.5 5.3
SRATILAND 9.7#3 -4.3 -1.3 ~1.5 15,6954 o
TANZANIA 2.1 . hEEE 2.08x §.7%# -1 1,93
LBAKDA 7,088 ~2.3 ¢, Less -2.9 -2 6.4
ZINBABKE {.5ase 7.4 §.Be# 4,0 ¢.78 2,84

AFRICA . 4,peas 0.7 AEs 0B Lo -0.1

om0 B o 9 . b o . e Y e g O 9 e o e o A B s B o Y o o e o e




