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PREFACE

This. year's edition of the Trend Highlights marks the first time that
there has been a focus exclusively on dmpact, and significantly the
discussion centers on the commodity programse other than rice. Besides
reflecting the maturation and the natural evolution of crop research at
CIAT, the concentration on impact as well marks something of a departure
for economics studies. 7To date much of the economics research in the CIAT
commodity programs has had an ex-ante focus, both as an loput into program
decision making and as a projection of future iImpact. Examples of this
work encompass both methodological and ewpirical concerns and cover ground
from the development of the HATSIM and other herd simulation models in the
Tropical Pastures Program teo a methodological extension of economic surplus
models. The studies in this volume present something of a natural
transition to ex-post studies while maintaining & focus on information
input back into the research program.

These studies provide only the first thematic insights into what the
broader impact of new technologies might be. The first characteristic,
that is particularly salient in the bean and pasture studies, is that the
individual wvarieties tend to exploit only well defined niches, defined
either by the production system or underlying edaphic conditions. This 1is
characteristic of varieties which do not necessarily depend on changes i
input use or management practices. The second characteristic is that there
are preconditions which must be met before the techmology 1s adopted and
diffused, Thig 4is partiecularly striking in cassava but appears to
characterize beans and legume-based pastures as well., Technological impact
is thus dependent on such factors as market development, availability of
support services such as extension and credit, a viable seed Industry, and
a well functioning adaptive research program.

These two themes run counter to the notion of a CICA-8 in cassava,
beans, or tropical pastures that will sweep through Latin America, and as
well they raise the very -difficult issue of how the CTAT commodity programs
are to develop a consistent outreach strategy that achieves Impact.
Nevertheless, as the cassava case suggests these constraints on diffusion
allow scope for directing impact to more difficult objectives, such as
impact on small farmer welfare. As such, impact assessment studies become
a primary means cof both directing and optimlzing iwmpact. The studies
presented in this volume highlight the diversity of approaches to the issue
but each emphasizes the basic objective of providing continual input into
the research and ocutreach strategy of the prograuws,

The presentation of these very early studies 1s meant to generate
comment on how the process might be improved. The intent is to make impact
assessment an integral and evolving part of the research process and not

just an ex-post benediction,

John K. Lynam
Editor
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Impact and adoption studies represented the first real involvement of
the secial scietists in the evaluation of IARC—generated techuologv. HMost
were independent observers and framed their research as a critique.
Studies dealt with marketing problems, quality deficiencies, and adoption
constraints but the principal focus was on the relation between farm egize
and adoption rates and on the distribution of benefits. These studies
represented the professiomal concerns of the period and in the end formed
an advocacy for the incorperation of social scientists in the process of
technology generatrion at the centers. TIn hindsight the patterns discovered
in those early studies were more changeable than the researchers presumed,
but the legacy remains: how can social scientists help link the process of
technology generatlon and evaluation to the socio-economic objectives that
were largely defined by those first impact studies 7

Impact studies treat the past and as such they have had three
principal objectives. One focus is something of a closing of the books.
Agricultural research is costly and is principally financed from public
funds. Iwpact studies provide a measure of the returns to the research
investment. This type of analysis, if not always providing guidelines for
future funding of vresearch projects, at least wusually provides
justification for maintaining research budgets. Most studies demonstrate
high rates of return (Bvenson, Waggoner, Ruttan, 1979), but the sample of
research projects is inherently biased, since it covers only those research
lines that have attained a significant level of adoption. Tnvestments that
never result in technologies leaving the experiment station are rarely
analyzed, The evaluation process, thus, is anything but thorough, which
reflects the difficulty of characterizing scientific research in purely
project terms, difficulties in isolating the effects on research in a
complex world, uncertainty about the appropriate time frame for an
evaluation and the very real difficulty in maintaining public funding of
research budgets.

The second function of ex-post dmpact studies is to ask what caan be
learned about the techmology from an understanding of the pattern of
diffusion and the performance of the technology under farmer management.
Such studies sometiemes find that the technology 1is not achieving the
breadth of adoption or the yield increments that were expected or that the
technology is generating unforseen second-generation research problems,
Barly adoption studies formed something of a consensus that hindsight
provides powerful arguments for how technology should have been designed
but was not. VWhen appropriately conceptualized this type of study can
provide a valuable interactive link between research decision-making and a
more systematie understanding of technology requirements within target
farmer pepulations,

Finally such studies evaluate the impact of new technology im light of
spcio~economic, policy objectives, Much of this research has focused on
income distribution, that is, the impact of the technology on agricultural
emplovment and wages, on small-farmer ivcomes, and on prices and increased
foed covsumption of the vpoor. While demonstrating that isproved
agricultural technologies can often  result in  inequitable. benefit
distributions, such Impact studles more often than not fall short of
dizgnosing correctives. TInsuring equitable benefit distribution or skewing
benefits to the poor is a complex and lnexact undertaking, that can involve
such complementary interventions as bissing support services, such
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as credit or extension, to target groups or the often suggested, but almost
never implemented, scheme of taxing beneficiaries and compensating losers.
However, usually at the heart of such studies is the assumption that
alternative technologies can lead to alternative benefit distributions,
This assumption has rather powerful implications, Most importantly, the
technological treadmill ceases to be a 'patural"™ law of economics but
rather becomes a normative (political) guestion of both who should
appropriate the benefits of public investment in research and, as often
happens, who should be implicitly "taxed"™. At a more practical level, the
problem becomes the very difficult one of defining what those alternative
design decisions are and how to choose between them. Tmpact studies to
date have failed to supply comprehensive answers to these practical
problems nor have they provided systematic evidence for the underlying
assumption that technology design can bias benefits,

Nevertheless, the CGIAR systen has set for itself very clear income
distributional objectives which are to be attained essentially from
investment i1n agricultural research, Moreover, performance standards
applied to the individual IARC's are defined in terms of eventual impact
and, partiecularly, impact on income distributional objectives. Thus,
impact studies have become something of 2 recurrent enterprise within the
CGIAR system, Yet, such impact studies presuppose technology diffusion and
in a sense are an afterthought to the process of technology design and
generation. However, if the donor and social science community are to hold
technology design (and 1ts c¢reators) responsible for its eventual
socipeconomic impact, then a means is needed for projecting eventual impact
within the actual process of technology generation prior to its diffusion
and for monitoring results during that process. Meoreover, since social
scientists have been integrated into the centers, thisg responsibility to a
very slgnificant degree falls on their shoulders. At the TARC's then
impact assessment should be a2 continuous process, fully integrated into the
research programs.

The economics section with the CIAT cassava program has attempted to
adopt such an integrative approach to impact evaluation. The following
digcussion will utildze particular studies to demonstrate how dimpact
assessment is a continuous and evolving element of the section's activities
and how it is incorporated in the research program's activities.

Objectives and Strategy

The ilssue is how to direct impact of improved techmologies without
sacrificing, in an optimum world, potential production and efficlency. The
process starts with well defiped objiectives, that necessarily include
expected iImpact of technology on socio-economic goals, and a strategy
whereby those objectives wmight be obtained. The cassava program's
obiectives have been defined as follows: "IThe overall geoals of the cassava
network are to increase small farmers' food supplies and income, as well as
to improve food availability for the overall population™ (CIAT, 19R85).
Previous analyses of existing cassava production and consumption patterns
helped to define and in turn justify these objectives. Cassava is an
essential element in CIAT's crop portfolio which allows the center to
attain its dincome distributional objectives. However, translating
objectives into a wviable research strategy 15 a major undertaking and
requires a rather detailed understanding of the role of the commodity in an



often rather dynamic agricultural economy. Considered in this section are
studies that have helped to define and/or confirm a research and
development strategy for cassava in Latin America.

A central theme in the development of a research strategy for cassava
is the effect that traditional markets have on the demand for improved
production technology. 1In Latin America markets for cassava, and in turn
sources of income for cassava producers, are dependent on food markets, and
outside Brazil these are essentially markets for the fresh root. The
perishability and bulkiness of fresh roots lead to several hypotheses about
the marketing and consumption of cassava. These were intensively evaluated
on the Atlantic Coast of Colombia, the principal cassava producing reglon
of the country,

The differemce in consumption patterns based on rural-urban residence
between cassava and other starchy staples is striking (Table 1)}. Cassava
consumption declines precipituously from the point of production, so that
consumption in the large cities is less than 202 of that of cassava
producers. Neither plantain or rice show such differences, and potato, an
imported commodity in the region, exhibits the opposite pattern. These
differences in cassava consumption based on residence are not due to any
signficant difference in the manner of utilization in the home {(Table 2).
Cassava to a reasonable extent is eaten in the same meals and prepared in
the same manner. The differences arise from the number of meals per week
at which cassava i1s served and the size of the portion per serving. The
primary factor resulting in these differences in consumption of cassava are
price and counvenience. Cassava is more than five times more expensive in
metropolitan areas than the opportunity cost te cassava producers.,
Moreover, implicit costs in buying cassava daily in urban areas makes
cassava a far less convenient food than say rice.

The price difference between <cassava producer and wmetropolitan
consumer reflects the very signficant marketing margin for the crop. These
margine derive from a wmarketing structure which must move a bulky and
perishable crop from many small-scale producers to consumers who buy their
cassava in small lots at convenient locations (Table 3)., The basic
structure of this marketing system is presented in Table 4 and portrays a
process which includes assewbly in small lots of BOO kg, from small-scale
producers, breakdown at the wholesale level into very small Jots of 100 kg,
and retall distribution, Assembly agents and wholesalers trade in about
the same volumes and have similar margins. Retailers must recuperate costs
with very small volumes and thus have very high margins. An analysis of
costs {Table 5) suggests that the margins are not excessive, especially
when viewed in terms of net profit.

The average time required from harvest te move cassava to consumers 1s
32 hours (Table 6), Such efficiency requires significant coordination and
this is achieved principally by arranging sales prior to harvest (Tables 6
and 7). Seasonal price variation is relatively low in cassava due to supply
management by storage in the field. However, intervear price fluetuations
are relatively high. The Jlatter is im part due to a demand price
glagticity of 0.8 and significant weather variability. Price variation,
guite stringent guslity requirements, and an inherent rationing of market
access, in which the farmer very often cannot arrange a sale, all result in
making cassava a8 very rtisky crep in which to market. A market structure



Table 1. Atlantic Coast, Colombia:

Average consumption (kg/capita/year)

of some starchy food crops by rural-urban residence, 1383.

Metropolitan
urban area

Intermediate
urban areas

Rural
areas

Cassava
producers

Number of

Rice Potato  Cassava  Plantain Yam  observations
69.4 36.6 30.5 64.4 30.5 80
71.4 35.0 53.5 76.6 30.8 80
66.9 24,2 82.9 67.8 41.9 160
68.7 8.9 170.4 79.0 85.7 160

Source: Cassava consumption surveys among purchasers and prodecers, 1983,
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Table 2. Atltantic Coast, Coloubia:
over the different meals, by rural-urban residence, 1%83.

Distribution of cassava consumption

% of cassava consumed
at breakfsst

Most important form of
preparation

% of cassava consumed
at lunch

Most important form of
preparation

% of cassava consumed
at dipner

Most important form of
preparation

Number of meals per
week with cassava

Average portion of cassava
served per person (grams)

Price {(US~$/kg)

Number of observations

Metropolitan Intermediate Rural
uvrban areas urban areas areas Producers
3c.0 53.5 50.2 42.3
boiled boiled hoiled boiled
69.0 43.6 39,7 49,1
in soup in soup in soup in soup
1.0 3.0 16,0 8.6
boiled/ beiled/ boiled/ boiled/
fried fried fried fried
4.9 6.3 8.3 11.0
118 158 181 313
Q.45 0.27 0.26 0.08
80 80 166 160

Source: Cassava consumption survey among purchasers and producers, 1983.



Table 3. Atlantic Coast, Colombia: Purchasing habits of fresh cassava and
other starchy staples, 1983,

Metropolitan Intermediate Rural
urban areas urban areas areas

Quantity purchased (kg):

Cassava 0.86 1.85 1.74
Potato 2.01 2.41 1.57
Plantain 3.2 5.43 4.3
Yam 1.49 3,76 6.29
Rice 5.92 9.11 5.59
Location of cassava purchase (%):
Harket place 12,3 27.5 21.3
Neighbourhood shop 43.2 36.3 20.6
Street 19.7 26.13 36,2
Supermarket 1.7 2.5 -
Other (among with farms) 5.1 7.4 21.9
Reason for buying cassava in a
certain outlet (%):
Close 60 48 59
Buy everything there 17 17 12
Cheap - - 14
Type of camsava purchased
determined by (%):
Avallability 73 40 52
Qualitry 26 49 35
More important cassava quality
characteristics mentioned (%):
~ High starch content 24 38 42
~ Slowly deteriorating 48 35 52
- Taste 48 34 30
Estimation of % cassava
deterioration before consumption 15 5 5
Sample slze 80 8¢ 160

Source: Cassava consumption surveys, 1983,

.




Table 4. Atlantic Coast, Colcmbia:

Characteristics of the market structure for fresh cassava, 1983.

Rutal Assembly Wholesalers/
Agents Distributors Retaflers%
Number of middlemen per municipality
Rural 720 -8 1 rvarailer per 200-400
inhabitants
VUrban - 13-40 1 retailer per 200-300
inhabitants
Purchasing price (US-$/kg) 0,098 0.12% 0,182
Salem price (US-$/kg) 0,139 0. 180 0,309
Sales price as X of farm gate price 141 183 s
Size of purchasing transactions {kg) 800 150 68
Size of sales transsction (kg) 750 100 1.55
Volume traded per week (kg) of
cansavas 9600 7340 320
Turn-over in cassava/year
{uS—-doliars) 55600 64120 4320
Kumber of suppliers per day 3.7 1.77 1.0
Humber of purchasers per day 3.9 13.4 36.6

Capital goods avallable:

Warehouse « 25%

Warehouge - 30%

Shop: 40X

truck - 112 truck - 12%
% with {ncome frow sutgide trading &2 18 23
Average number of months per year
selling cassava 9.1 11.0 10.3

Information Means: Vipiting farmers, perponal

contacts with wholesalers

Telephone, contacts with
retailers and assewhbly agents

Contacts with
wholesalers

Socio-aconomic class Low/middle low

Low/middle low Low/middle low

Average years in business 8.6 n.s8 n.a

Sample size 136 83 252

*  Supermarkers are excluded.
Sourced Harket agents survey, 1983,



Table 5. Atlantic Coast, Colombia: Fresh cassava marketing costs, 1%83.

Costs as &

Rural Assemﬁly Wholesalers/ % of total
Agents Distributors Retallers margin
Marketing margin (U8 $§ cents/kg) 4,10 5.10 12,70
Estimated handling costs
(US § cents/kg) 3.65 4,65 9.78 83
of which:
Lsbour 0.97 1.16 5.60 35
Transport 1.51 0.60 1.25 15
Deterioration 0.20 1.03 1.82 14
Packing material 0.12 - - 1
Equipment 0.25 0.60 0.60 7
Working capital 0.22 0.38 0.26 4
Government fees 0.38 0.88 0.25 7
Estimated net profit per vear
(U5-$§) 1804 1866 439

Source: Market agents survey, 1983,



Table 6. Arlantic Coast, Colombla:

conduct , 1983,

Characteristics of fresh cassava market

% that determines traded velume
according to:

Prior arrangements

Aveilable supply

Available working capital

Time of the yesy/day of the week

1 ¥ 11

% that determines sales price
according to:

~ Prior arrangements

« Available supply

=  Fized marging

Homent of purchase payment
- Advapced

-~ Cash

- Delayed

¥ that arranges purchases
in advance

X that sells cassava at day of
purchasing

Post-harvest age of cassava at
moment of sale {(hoors)

% that has frequent problems with
deterioration

Use of deteriorated cassaval

~ Animal feed or processing
-~ Waste

Important aspects in quality cemtral

Purchasing price (US-$/kg)
Sales price (US-$/kg)
Sules price as X of farw gate price

Sagple sirze

Rural Assewbly ¥holesalers
Agents Distributors Retailers*
39 i3 -
- 62 31
- 13 -
61 - 69
21 2 -
52 15 72
26 21 28
30 15 26
56 42 56
4 37 15
100 45 19
19 16 75
18 25 3z
11 70 66
58 &0 51
4] 28 49
Size ¥ Size r Bizeg »
skin colour freshness freshuess
0,098 0.12% 0.182
0.139 0.180 0.308
141 183 315
136 83 252

* Supermarkets are excluded.

Source: Harkets Agents Survey, 1983,
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resulting in swall volume tramsactions and significant marketing risk gives
small farmers a comparative advantage but results in farmers limiting this
risk by planting a limited area in cassava in relation to farm size (Table

8)9

The demand for improved technology under such market conditions is
limited. The physical root characteristics of varieties, such as skin
color, are a proxy for other, established quality factors. Since new
varieties are a risky wmarketing wventure, quality characteristics for
intyroduced varieties are stringent and result in a low probability of
adoption. Moreover, farmers already limit production because of marketing
constraints (Table 7) and would be resistant to risking higher cash costs
to expand yields. However, the most important aspect is that not only is
there little effective demand for improved production technology but such
technology would not achieve the objectives as originally outlined.
Because of the high marketing margin, any reduction in production costs
would have little dimpact on vretall prices and therefore cassava
consumption. Moreover, any signficant yield response could easily saturate
what are very limited markets — given the price elasticity and the limited
arbitrage possibilities because of time and transport comstraints - and
because of the price decline and/or lack of market access could result in
an actual decrease in farmer incomes.

A cassava research strategy whose eventual goal is impact on farmer
incomes can not be based on the hypothesis that 1improved production
technology 1s suffieient for that end, The strategy necessarily has to
inciude processing and/or storage technology and the development of
alternative markets. The hypotheses underlying a consistent strategy then
are that (1) development of an alternative market based on processed
cassava increases the size of the market, in most cases has more growth
potential, and can result in a stable price floor under traditiomal
markets, (2) a more expansive market with a stable price f£loor would
provide incentives for the adoption of improved production technology, (3)
small-scale processing technology 18 most compatible with small-farmer
production systems, snd (4) wherever possible small-geale cassava producers
themselves should do the processing in order maximize the benefits of new
market development. The translation of research objectives into a research
strategy thus depends on a clear understanding of the commodity system with
a view to eventual impact.

Market Development: Organizational Innovations

A fundamental knowledge of the commodity system honed the research
strategy, and in most cases in Latin America the initial intervention would
be through utilization technology and market development. Expanded demand
would "in turn provide the environment for sadoption of improved production
techonology. A basic operational assumption in such intervention is that
cassava 1s already competitive with substitutes in many of these markets,
especially the animal feed concentrate market, That 1is, there are
constraints on the operation of Adam Suwith's hidden hand that have
prevented development of these markets based on just price signals. Price
incentives have not provided the organizational impetus mnecessary for
market development. The reasons are structural., 1Inm the first place a
cagsava market based on just fresh, food consumption is very fractured,
consisting of small, independent local markets with often individual supply
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Atlantlc Coast, Colombia:
producers by department, 1983,

Marketing characteristics of cassava

Atlantico Bolivar Cordoba Sucre
% farmers that arranges sales
hefore harvesting &1 62 79 64
Z farmers to whom it happened
that they wanted to sell but
could not find a buyer 60 42 61 64
% farmers that retailed
cassava - - 7 7
Maior sales period Getober to March to June to October teo
December June September  January
% farmers that sells cassava:
In the farm 35 33 54 58
In rural market 43 39 19 28
!
In regional market 22 28 27 14
Average transaction size (kg) 700 579 1712 342
Reasons why farmers do not
plant more cassava
(% of farmers):
Lack of land 43 31 41 35
Lack of credit 15 8 11 g
Lack of labor 6 15 - -
Difficult to sell - 36 13 40
‘Low prices 23 10 i3 14
Other reasons 17 - 2 -
Average percentage of
unmarketable roots: 20.0 17.8 0.0 5.4
Producer price (US-$/kg):
Actual price received 0.092 0,093 0.089 0.06%
Farm gate price
corrected for losses
and transport costs 0.070 0.071 0,068 0.065
Sample Size 40 38 74 57

Source!

Production and farm marketing survey, 1983,
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Table 8. Atlantic Coast, Colombia: Land utilization by cassava producers
by department, 1983,

Atlanticeo Bolivar Coxrdoba Sucre
Farm size (ha) 6.1 11.2 9.7 7.4
Z farms with erop land 100 100 100 100
Land under crops (ha) 2.7 3.3 3.3 2.8
Area under crops in cassava (ha) 2.0 1.7 2,1 1.5
Area under crops in maize (ha) 2.6 3.1 3.1 2.5
% farms with pasture land 50 42,4 74.8 66.4
Area in pastures (ha) 2.2 3.7 4.5 3.9
Number of cows 1.5 1.6 4.2 3.4
Liters of milk/day 5.9 4.8 16.9 9.0
Z farms with land in fallow 46 58 58 31
Area in fallow (ha) 1.2 4.1 1.8 0.7
Sample size 60 65 153 134

Source: Production and farm marketing survey, 1983.
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areas, Prices are subject to local supply and demand and therefore differ
between markets., Moreover, there is a difference between the sales price’
and the implicit price at which farmers would supply roots for industrial

uses, This difference on the Colombian Atlantic Coast is based on the 13%

of roots that must be discarded at harvest because of size or breakage, the
trangport costs to rural markets, and the cost of unsold roots (Table 7).,

Correcting the farmers' price for these factors results in a 24% reduction
compared to an equivalent price where all roots can be used (Table 7).

That i1s, price incentives for development of alternative markets are masked
where market structure is hased on urban fresh reoot markets. TProject site
selection to avoid local markets with particularly high prices and a2 fimm
understanding of the farmers’ supply price are crucisl to development of

alternative markets.

A second operational principle is that the introduction of processing
capacity and opening of new marketing channels should not require in the
initial stages major adjustments fun cassava production systems and supply.
That is, development should be evolutionary -~ i.e, develop along a classic
logistic curve ~--, to accomodate the learning process assoclated with
wmanagement of the processing technology and the adaptive adjustments
necesgary in output and input markets. The small~scale nature of the
processing technology and appropriate design of the diffusion process
through screening of credit applications would provide the best assurances
of this Jeast risky of growth paths.

The final principle 1s that wmarket development is a means to rather
than a primary source of increases in small farmer income. The governing
assumption is that the principal source of income generation would be the
potential to put into cassava production underutilized land and labor
resources within the farm and to increase cassava vields. The cassava
drying plants, the processing technology chosen for the particular case of
the Atlantic Coast, provide access to market and need only to operate on a
cost basis 1if farmer mwanaged. This led to the conception that a drying
plant could be supplied by 15 to 20 small-scale producers.- Both to share
the risk of the investment costs and to supply labor for plant management
and cassava for plant operation, these farmers were organized in a unit,
called farmer assoclations. The conception then was that these farmer
aﬁﬁaai??icns would be self-contained units for production, processing, and
gales — . -

Such & strategy needs testing and the testing bridges research to
development activities. These principles were tested within the framework
of the Colombian Integrated Rural Development Program, In the first three
years of the project the number of plants have grown from 1 to 7 to 20. An
impact assessment of the twenty plants was undertaken im the 1984-85
production-processing seasomn, Economic viability was already an
establiched fact since over 3 thousand tons of dried cassava were produced
in that season. Principal issves in the assessment were the mechanisms
determining income distribution and whether the original assumptions
underlying the strategy held true. The former issue will be covered in

1/ The Colowbian Integrated Rural Development Program is primarily
responsible for the innovation inherent in the farmer associations.

The CIAT program helped to adapt then to the particular case of
cassava processing.
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some detail in the next and last sections; the point to be highlighted here
is the value of early impact assessment in the modification of assumptions
and strategy.

The notion of the farmer association as a self-contained unit was
overturned by events, which in turn had far more utility as a model for
income generation and equitable distribution. First, the potential of the
plants themselves as a source of income generation was underestimated.
Each plant on average paid out over three thousand dollars in wages and
almost four thousand dollars in net profits to 1ts members. The oldest
plant earned over 16 thousand dollars in net profits. Moreover, this does
not consider the equity accumulation in the plant. Second, on average
slightly less than a third of processed roots were derived from members'
own production. In none of the plants was this figure over 50%. The
plants were drawing on a larger supply area than just those farmers in the
association. Third, and most importantly, the associations, especially
those formed in the third year, were drswing in members with litrle, 1if
any, land resources. Of almost 400 farmers in the assoclatioms by 1985,
only 1% had farms over 20 ha. and 42% did not have secure tenancy in land
at all, Mean "farm" size was 4.1 ha, The farmers associations', organized
around the cassava plantg and an unexploited source of income genersation,
thus became a means of reaching the wmost marginal groups in -the rural
population, Organizational i1mnovations prior to introduction of improved
production technology could then provide an appropriate vehicle for biasing
the benefits of the technology.

The multiple sources of income generation served all its members, with
the land owners having a strong interest in cassave sales and members with
little or no land, a vested 1interest in employment and profit
redistribution. Although there was some element of conflict here, the
associations were bound together by the increasing equity ~— through
amortization of loans and plant expansion, The small size of the
associations was critical in maintalning income incentives of sufficient
size. Moreover, the plant provided an outlet for cassava production of
non-menbers, which served to increase the number of beneficlaries even more
{see last section). TIncorporation of appropriate utilization technology

-and organizational innovations, arising from an understanding of the

constraints on the development of cassava commodity system, into an actual
field-level project provided a fine tuning of the strategy and confirmation
that cassava could be a means of generating income for even the most
marginal producers in a relatively marginal agricultural area. A primcipal
lesson, moreover, is that equitable impact, even as preliminary as in this
case, followed from the initial focus on income distribution.

Market Development: New Utilization Technology

While the principal obiective of the cassava program in Latin Awerica
is to improve small farmer incomes, the question remains whether cassava
has a direct role in improving the food consumption of the urban poox. 1In
Latin America malnutrition is due essentially to a lack of sufficient
calories and its  locus is {fn the urban areas (Pachico and Sere, 1985).
While the primary cause of malnutrition is insufficient income, a primary
intervention to increase food purchases by the poor 1s lower food prices.
This has been a primary rationale for investment in production research on
basic food staples. However, in the case of fresh cassava ~— the principal
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Table 9, Colombia: Price and Income Elasticities for Cassava by Income
Strata, 1981.

Quintile Price Elasticity Income Elasticity
1 -0.84 1.47
2 ~0.92 1.23
3 -0.93 .27
4 -0.92 0.64
5 -0.83 0.04

Source: Sanint, Rivas, Duque, and Sere, 1985
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consumption form outside Brazil ~- marketing wargins normally make up 75%
of the eventual price to the urban consumer. Thus, a hypothetiecal 25% drop
in farm prices could result in no more then a 6% drop in consumer prices,
assuming constant margins., New production technology for cassava would
thus have little impact on the nutrition of the urban poor ocutside Brazil.

This conclusion, however, does not preclude impact on this target
group. Rather, the research focus shifts to how to reduce the marketing
margin and how to improve consumer acceptability of cassava. Analysis of a
consumer budget survey in Colowbia {Sanint, Rivas, Duque, and Sere, 1985)
suggested that while fresh cassava consumption by the urban poor was low
compared to rural consumption, price and iIncome elasticities for fresh
cagsava in the lower income strata were high (Table 9). Fresh cagsava was
far from an inferior good and a significant consumption response would be
expected from a fall fin price. This conclusion wasg supported by more
in-depth surveys of consumers. Evaluation by urban consumers in two
regions of Colombia showed that while cassava was considered as tasty as
ether carbohydrate sources and -thought to be relatively iwmportant in the
diet, the principal problem was its high perishability and the assoclated
problems of storage, quality, and riskiness {(Table 10). A detailed
consumption wmodel for fresh cassava showed that consumption levels were
affected by distance to market, ouwnership of a refrigerator, and whether
the housewife worked (Table 11). Reducing perishability and dmproving
quality and convenience would have a significant effect op consumption,
especially for poor barrios who were often far from markets.

Impact on fresh cassava consumption In Latin America was therefore to
be achieved through inexpensive storage technology that would counserve
roots from harvest to consumption in the home. Such a storage technology
was developed within the program, where by only treating fresh roots with a
non~toxic fungicide and packing then in plastic bags storage life of roots
could be increased to two weeks or more, The expected result is improved
consumer acceptability, lower consumer costs fronm reduced shopping
frequency and losses, lower retail margins through higbher wvolumes and
reduced losses, and lower wholesale margins through increased competition
and reduced risk. By understanding the complete commodity system from
producer to consumer and then focusing research on the most strategle
element, impact could he most efficiently achieved.

Te evaluate the full potential for impact and the potential
congstraints on adoption, not to mention the most appropriate strategy for
introducing the technology, a field-level pilot project was designed. Only
the first stage of consumer testing has been completed and can be reported
on. 4 test panel of 100 consumers in Bucaramanga, Colombia found that the
storage technology functioned effectively (Table 12}, that there were no
major problems 1n quality changes (Table 13), and that consumption levels
would 1increase signficantly (Table 14). These projected consumption levels
with storage technology were put into the same consumption model and
factors such as warket access, ownership of a refrigerator and the
housewife working were found to not signficantly inflvence gquantity
consumed. This thus gave insights on where the technology should be
introduced in order to maximize and direct impact,

The point can thus be emphasized once again that impact assessment is
a contipuous enterprise from research planning through evaluation and field
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Table 10. Colombila: Attitudes of urban consumers to cassava and other starchy
foodstuffs In Bucaramanga and major cities of the Atlantic coast
{(* of respondents agreeing with statement)},

Statement Cassava Potato Rice Plantain

This product cannot be stored well

Bucaramanga 88 35 2 19
Atlantic Coast 97 24 1 12

The gquality of this product is very variable

Bucaramangsa 92 84 38 56
Atlantic Coast Bl 17 3 3

Purchasing this product is always risky
becauge of 1ts quality

Bucaramanga 90 69 i &
Atlantic Coast Bl 17 3 3

This product Is easy to prepare

Bucaramanga 100 100 99 g9
Atlantic Coast 73 66 66 53
This product is purchased the day of
consumption
Bucaramanga 59 51 48 50
Atlantic Coast 83 57 43 52

Thigs product is necessary in our meals

Bucaramanga 20 93 93 g1
Atlantic Coast 48 65 77 83

This product i= very tasty

Bucaramanga 78 al 87 93
Atlantic Coast 76 . 77 57 86
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Table 11. Bucaramanga, Colombia: A Model of Fresh Cassava Consumption
in Urban Areas.

Factor Coefficient

Intercept: per capita annual consumption 5.7 %
Income: change per peso of monthly family income ~.0014%
Numher of children in family ~22.6 %
Housewife is employed -6,9 ¥
Famlly has a refrigerator 7.8 *
Barrio with poor market access ~18,2 %
Barrio with reasonable market access -140.2 %
Barrio with pood market aceess -5.8

* Coefficient significant at the probability level of 5%

Bource: De Haan



20

Table 12,  Bucaramanga, Colombia: Percentage losses in consumer testing

of stored cassava,

Barrie Fresh 1 week storage 2 weeks storage
(%) 3 )

La Jova 7.8 5.5 5.8

Villa Rosa 0.5 2.3 9.4

Miraflores 2.0 7.9 9.2

Concordia 0.5 2.3 16.0

El Bosque/Campestre 0.0 9.8 33.0
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Table 13  Bucaramanga, Colombia: Consumer quality evaluation of

stored and fresh cassava

Quality Parameter Fresh 1 week stored 2 weeks stored
General appearancez 2.322 2.23ab Z.G?b
Cooking time (¥ normal or less) 67% 82% 80%

Texture evaluations:

floury! 1.87% 1.68P 1,717

glassy 0.19 0.40 0.33

fibrous’ 0.15 0.09 0.03

soft! 1.72 1.56 1.51

hard! 0.13 0.43 0.37
Tagte evaluations

bitter! 0.13% 0.11% 0.09%

sweet’ 0.05% 0,032 0.01%

"deteriorated"! 0.03" 0.122® 0,17°
Eating quality

general? 2,25% 2.23% 2,142

1 Evaluation scale: O none {not present)
1 little (present to limited degree)
2 yes (present)
3 much {present, pronounaed}*
* floury, soft = too much (present, to excess). g
Z

Evaluation scale: O bad, 1 fair, 2 good, 3 excellent.
Values with different letter superscripts are significantly different
(P = 0.05) according to Duncan's multiple range test,



Table 14, Bucaramanga, Colombia: Estimated possible counsumption change with
commercialization of storable cassava, according to congsumers questioned
who had stored cassava at home for two weeks.

Barriloe Access to Present consumption Egtimated consumption change (2)‘wﬁen:
markets (kg/household /week) A = Y A $5/pound A $5/pound B
moye than B less than B
La Joya fair 4.88 + 7.2 + 9.5 + 2.1
villa Rosa poOOT 3.07 + 27.7 + 50.8 + 13.0
Miraflores poor 2.61 + 16.9 + 38.3 + 5.8
Concordia good 4.30 + 7.6 + 15.1 - 4,7
E1l Bosque fair 2.40 + 15.0 + 20.0 + 15,0
mean 3.42 + 14,9 + 26,7 + 8.1
1/

4 = Cassava sold In bags.
B = Casgava sold loose, as at present,



23

testing to monitoring of adoption. Impact through investment in crop
research does ‘mot happen automatically at the end of the process of
technology development; in many cases detailed planning is necessary.

Market Development and Farmer Response

Cassava utilization technology associated with market development can
have a direct impact on incomes in a region but it is the secondary impact
on production response that deepens the income generation potential. The
hypothesis is that the altermative market, in most cases closely linked to
more stable grain prices, will provide a price floor under cassava and
because of the reduced price risk, farmers will increase their production
of cassava. 1In the longer term as processing capacity becomes more
generalized, a response due to more secure market access would also be
sxpected.

Az in the case of market development, the approach to production
impact is hypothesis development, modeling or testing of the hypothesis and
verification within a2 project framework. The effect of market development
on farmer response was modeled 1n a programming framework based on farms
typical of many parts of Cordoba and Sucre Departments. The impact of the
price floor was introduced by truncating the lower tail of the price
distribution, 1.e. expected prices would rise and price wvarilance would
decline. Evaluation of the fmpact of risk reduction led to the adoption of
a quadratic programming farm model, Without going dinte detaill the
structure of the model included credit availability and the role of cattle
in financing the capital requirements for crops, subsistence needs, cash
flow requirements, and rotational patterns as well as income and risk
objectives,

The model results {Tables 15 and 16) demonstrate the effect of both
production and wmarket risk on cropping pattern and average income., The
establishment of a price floor, provided in this case by the support price
for sorghum (discounted for protein differentials), results in a
significant dincrease in cassgava sales, causad both by some expansion In
cassava darea and a shift in cassava production system away from vam in the
cropping pattern. The result is a significant increase In faym income and
even a slight reduction in income varlance.

411 farms in the relevant range (upto 15 hectares) respond to the
establishment of the price floor (Table 17). However, large farms tend to
have a greater response, essentially because of the more abundant land
resources avallsble to them. Small-scale farmers of three hectares are
lim{ted by land availability as well as by the need te maintain cattle as a
stock of capital. Assured credit could increase farmer responsiveness in
the case of the wvery small-gscale producer. Thus, iIntroduction of
processing technology and market development are sufficient to generate an
increase In cassava production and in farmer incomes, whereas 1mproved
production technolegy is not sufficient for such an impact.

Verification started in 1985 in the third year of the project when
two-thirds of the plants had only been operating one season. 73% of plant
members were sampled for cassava plantings in 1984 and 1985. Between the
two seasons area planted increased by 17%. Practically all farm size
groupe planted Increased area in cassava in 1985, However, distinct
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Table 15. Sucre, Colombila: Optimal farm plan in different market visgk situations for a three hectare farm,

1985,

Area Planted in (ha):
Cassava/Maize/Yam
Cassava/Maize
LCassava
Maize
Pastures

Cattle stock (no.}

Credit needed (US~$)

Dual value of credit

Family employment (mandays)
Contracted labor (mandays)

Total employment (mandays)
Cassava sales {kg)

Maize sales (kg)

Yam sales (kg)

Dual value of rented land {US-5)
Farm income (US-§)

Coefficient of varlation of income

Farm plan Farm plan when
without Present Farm plan with drying industry
considering farm stabilized woilld support
risk plan prices prices
'1.76 1.76 1.53 0,91
- - 0.15 1.02
- - 0.08 -
1.24 1.24 1,20 1.07
2,13 2.13 2.08 1.88
2501/ 250t/ 2501/ 2504/
2.14 0.27 0.80 0.74
181 181 177 178
39 39 39 36
220 220 216 214
11314 11314 12180 14353
1020 1020 1026 1410
8445 6445 5504 3025
436 229 284 281
2217 2217 2187 2321
0.330 0,330 0.276 0.288

Y

Maximum value.

Source: Quadratic Programming Models,



Table 16. Sucre, Colombia: Optimal farm plan in different market risk situations for elght hectare farm,

1985,
, Farm plan with Farm plan when
Farm plan without Present stabilized drying induscry
congldering farm casgava would support
risk plan prices prices
Area planted in (ha):

Cassava/Maize/Yam 0.25 2,77 2,08 1.25

Cassava/Maize 4,46 0.07 0,20 1.68

Cassava 1.29 - 2.38 1.06

Malze - - -

Pastures 2 5,16 3.33 4.01
Cattle stock (no.) 3.6 8.65 5.73 6.8
Credit needéd (US-$) 875/ 354 665 328
Family employment (mandays) 373 360 343 355
Contracted labor (mandays) 184 92 154 114
Total employment (mandays) 557 452 497 469
Cassava sales (kg) 54739 19189 41375 34428
Maize sales (kg) 4663 1975 1525 2450
Yam sales (kg) 385 10476 17458 4406
Dual value of rented land (US-$/ha) 226 145 175 177
Farm income (US-%) 5126 3942 4920 4746
Coefficient of variation of income 0.440 ¢.312 0.303 0.305

1/

—"  Maximum value,

Source: Quadratic Programming Models.



Table 17. Atlantic Coast, Colombia: Model results of farmer response to the development of a dried cassava
industry, 1985.

Situvation Estimated supply
with price Explained  Explained price elasticlty
Present sustained by by price by risk (area or
situation drying industry Difference increase decrease production)
Small farm (3 ha)
Area planted (ha) 1.76 1,93 10% 47 6% 0.28
Expected supply {(kg) 11314 14353 27% 12% 15% 0,65
Middie size farm (8 ha)
Area planted (ha) 2.84 3.97 40% 11% 20% 1.03
Expected supply (kg) 19189 34428 79% 22% 57% 2.05
Large farm (15 ha)
Area planted (ha) 3.08 4.25 38% 12% 26% 1.12
Expected supply {(kg) 22353 42459 $0% 5% 635% 3.27

Source: Market rigk questionaire, quadratic programming models,
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differences in response were apparent between tenancy types (Table 18).
What was unexpected was the very large response of renters. Farmers with
very few resources were very respongive to the establishment of the plants.
This raises questions about the i{mpact of the expansion of the drying
industry on the land rental market, especially if more marginal groups
centinue to be brought into the farmer associations. For farmers with more
secure access to land, there was something of a dichotomy. Land reform
beneficiaries increased significantly their cassava area while planting by
traditional landowners actually declined. What 1is dinfluencing these
differences and whether they will continue over time remain to be defined.
Certainly understanding and reinforcing these developments would further
improve the income distributional consequences.

One imsight inte farmer response comes from relative changes in
average area sown {(Figure 1). Most of the area iIncrease has come from
farmers whose cassava area was well below the optimum as predicted by the
model. There 1is yet to be much adjustment in planted area larger than
three hectares, Constraints on adjustment and the period of adiustment are
questions that need to be answered, since production response time will
gtart te become a critical issue as processing capacity continues to
expand., The hypotheses have primarily been supported; however, the
monitoring exercise has deepened the understanding of the process and
opened other hypotheses that would aid in widening the number of
beneficiaries,

Impact monitoring 1s critical to a process where quite wmajor
technological and economic change is introduced inte a quite stable, small
farm economy, TInsights into the structure and dynamics of technical change
have expanded the potential of the project, at least in terms of its income
distribution consequences. 1In this case the impact of the drying plants on
non-member producers, the expanded role of farmers with insecure tenancy,
and whether in fact larger farmers will provide the bulk of the production
response are Issues thdat will be more fully researched as the project
progresseg, The research has safded in incorporating ever more marginal
beneficiaries within the scope of the project. Appropriate criteria for
plant location and membership in farmer associations has reinforced these
developments. Moreover, the more detailed model now provides scope for
repeating these results in other countries. BSuch early impact assessment
thus allows potential for maximizing objectives as cassava projects are
replicated across tropical Latin America,

Production Technology and Yield Tmprovement

The hypothesis has been that market development will create a
slgnficant demand for improved production technology, which in turn will
fuel the rate of development of alternative markets. Market development is
thus a precondition to the field level definition and testing of new
technology and the monitoring of farmer adoption and technology respouse.
The cassava program has only new reached the point where it can launch a
major effort in this area, so there is no actual impact to discuss as vet.
However, as has been stressed throughout, the process -starts before
adoption is ever underway.

Tmpact assessment of improved production technology 1s at its most
elementary level vyield evaluation, especlally ddentification of factors
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Table 18. Atlantic Coast, Colombia:

28

\F’

Actual increase in area planted

to cassava by farmer association members, 1984-85.

Number of Cassava Planted Cassava Planted
Land Tenancy members in 1984 in 1985
(ha) (ha)
Land Reform 53 131 177
Land Owner 69 93 77
Communal Plot 20 32 31
Renter 58 48 71
Share Cropper 6 7 9
Pasture Tmprovement 11 23 26
Land Invasion 1 2 2
Kin's Plot 48 68 78
Ho Data 20 - -
Total 286 404 471
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that are influencing yilelds. In his respect cassava and cassava production
syatems are very different from the cereal and legume grains or saven
potatoes., This difference arises from the fact that there is wusually
lirtle, 1f ary, input use in cassava in Latip America., Nevertheless, there
is a very wide rapmge in cassava yilelds at the farm-level due, it is
hypothesized, to differences in agro-climatic conditions, pests and
diseases, and wpanagement practices, Labor input itself is, on the one
hand, a very poor proxy for these management practices and, on the othar
hand, largely determined by vield, since there is a direct correlation
between vield and harvest labor per hectare. This leads te the very
difficult question of how the impact of improved techmology, which itself
consists principally of ilwproved varieties and management practices and not
inputs, is to be evaluated; that is, in any cross-sectional analysis many
of the factors now influencing vields will have to be identified and
controlled for in order to measure the yield benefitr of the technology
itself,

The one previous attempt to identify limiting factors and evaluate
their influence on yield (Pinstrup-Andersem and Diaz, 1977) failed. This
was relatively early in the research program and vield-limiting factors
were not well defined. The exercise was repeated in 1983-84 on the
Atlantic Coast of Colombia. Production systems and their variation in the
region were already falrly well described. Also climatic conditions were
relatively homogenous. To ensure a signficiant yield variance production
zones of known high and low productivity were chosen -— the survey was not
random -~ and 104 farmers in 12 municipios in 4 depasrtments where selected
and visited five to six times during the production vear. To simplify an
already complex process any plots with noticeable disease or pest problems
were eliminated early on from the sample.

The sampling achleved its objective of getting a wide yield range
(Figure 2), as yield varied from 3 to 22 t/ha with half the farmers
producing vields over 9 t/ha. The major vield determining factors which
were measured and included in the wmodel (Table 18) were croppiog system,
method of soill preparation, number of and time of weeding, time of planting
and time of harvest, soil fertility, rotation, and irrigarion. No
purchased inputs were applied in the sample. The soil fertility varilables
were based on critical respomse levels (CIAT, 1982); the time of planting
and harvest were based on. the known rainfall distribution and yield
response from previous experimental trials In the area; and weeding was
related to timing. The resulting equation (Table 20) largely failed to
define yield-limiting factors. The only variables that were sratistically
signficant and of correct sign (in accordance with experimental data) were
the yield depressing effect of yam in the cropping system and the yield
augmenting influence of irrigation in the cne regilon where it was used ~—
this area had an advantageous marketing position in Barranquilla, the
largest urban wmarket,

More refined specification and measurement of management practices and
vields moves the process to some form of on-farm trial. The experience of
the cacsava economics section in such trials for any particular region has
been that treatment response acrpss farme is often variasble, vyield
variation between farms is ususlly greater than that between treatments,
and any attempts to begin to explain these differences is usually
constrained by the limited degrees of freedom. The two methods taken



Table 19. Atlantic Coast, Colombia:

factors in cassava production systems, 1983-84.

Characterization of yield-limiting or yleld augmenting

Yield-Limiting Factor

Variable Specification

Cropping System

Monoculture
Cassava-Maize
Cassava~Yam-Other Crops

Land Preparation

Manual
Mechanized

Weeding

First Weeding
Second VWeading
Third Weeding

Errigation

Time of Planting and Harvest

Plant Mar-Apr; Harvest
Plant Mar-Apr; Harvest
Plant May-June; Harvest

Plant May-June; 7 months

Plant May-~Jjune; Harvest
Plant July~Cet,

Soll Factors

8 months (wet season)
8 months (dry season}
7 months {(wet season)

Harvest 12 months (dry season)
12 months (wet seasom)

Phosphorus 6.0 ppm., Bray II

Potassium 0.15 meq.

Interaction, P 6.0 ppm. and ¥ 0.15 meq.

Organic Matter, Percent

Years plot planted contingously in cassava

Dummy = 0
Dummy = 1
Dummy = ]
Dummy = 0
Dummy = 1

No. of months after planting.
No. of months sfter first weeding.
Dummy = 1 1if done.

Number of irrigations,

Dummy = 1

Dummy = 0

Dummy = 1

Dummy = 1

Dummy = 1

Dummy = 1

Dummy = 1 if this level.
Dummy = 1 if this level.
Dummy = 1 1if this level,
Level

¥No. of years.
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Table 20. Atlantic Coast, Colombias

management and soil factors, 1983-84.

Effect on cassava yields of

Yield Liwmiting Factor

Estimated Yield

2/

Increment -—

Intercept

Cropping System

Casgava~-Maize over Meonoculture
Cassava~-YTam over Monoculture

Land Preparation

Mechanized over Manual

Weeding

I.oss per month delay in first weeding
Loss per month delay In second weeding
Effect of third weeding

Irrigation

Effect per {rrigation

Time of Planting and Harvest Y

Plant Mar~Apr; early harvest

Plant May-June; early harvest

Plant May~June; harvest in dry season
Plant May-June; late harvest

Late planting

Soil Factors

Insufficient phosphorus
Insufficient potassiuvm

P x K Interaction

Response per 7 of crganic matter

Effect per year of previous cassava planting

4513

1010
- 2395

- 172

411
986

1992

2877
1108
2089
1253
2939

1348
2301
- 270
29
275

s
kkk

ns
ne
ns

*kk

ns
ns

ns
kK

nus
&%

ns
ns

1Y Yield advantage over planting at beginning of the rains and harvest

after eight months.

2/ R - square of the equation was 0.39; significance levels are as

follows: *%*P  §.01; #** P 0.05;

.10,
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Figure 2. Atlantic Coast, Colombia: Yield Distribution of Cassava for Sample
cf Producers, 1983-84,
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together would seem to imply that standardized on-farm trials be carried
out across a large number of sites. These are costly, often limited by
seed availability where a new variety is a component, and beset by problems
of how much farmer participation to allow in relation to the ability to
measure non-treatment variables and the degrees of freedom in the f“nal
analysis. However, future resolution of this issue will be critical to
defining where and if new technology has had an impaet.

Measurement of Benefits

Regearch output at the TARC's 1n general, and within the cassava
program in particular, is measured by its eventual impact on production and
income generation, Very few agricultural research programs are evaluated
by such stringent criterila; in wost, regearch productivity ie measured by
more intermediate outputs. That research should be so clearly focused on
eventual dmpact builds 1in certain biases in how scarce resources are
allocated: that applied research willl be vpreferred over more basic
research, that projects with shorter-term pay-off will be preferred over
those with longer-term pay-off, and most importantly that research will
attempt to integrate all upstream and downstream activities necessary for
impact. Correctives can be built in through long-term planning, but the
primary Gordian knot remains that, 1f the research program is to be held
accountable for impact, agricultural research necessarily will take a more
activist role in development.

Impact assessment in this context thus becomes a monitoring device to
ensure that research 1is appropriately targeted on the development
objectives that have been defined. The role of monitoring is particularly
exigent where income distribution is bullt dinto pregram objectives.
Figures 3 and 4 and summarize the impact of the dryling plants on benefit
distribution for members of the farmers associations In the 1984-85 drying
gseason in the Atlantic Coast of Colombia. The major portien of the
benefits were distributed to the population with few land resources,
principally because of the make-up of the associations. On an individual
basis benefits increased with farm size, as income sources shifted away
from wages and distributed profits to cassava sales. Thus, the income
generation potential of the project still depends critically on access to
land resources. Bowever, the sgignificant ianovarion is that the farmer
asscciations could be a vehicle for bringing the most marginal ecoromic
population into the growth process. The key organizations] ineight here is
that these farmer organizations are closed, they generate umultipie income
sources within the plant operation, and each member maimtaing a significant
economic stake in the shared equity capital.

The plants, however, did mnot depend on only mewbers' cassava
production but rather supplies from non-members. For every member there
were five non-member vendors of cassava. MHoreover, these sellers were as
well concentrated .in the more marginal economic population on the coast;
for example, a third were renters (Table 21). The plants signficantly
expanded the number of beneficiaries far beyond that originally conceived.
Although the per capita benefits were not absolutely large, the benefits
were not insignificant for this rather marginal population, since either
the cassava was of low quality and therefore of low opportimity cost or the
plants provided a sales outlet when capital was required. However, the
principal finding was that this sales pattern was dJdependent omn close
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Figure 3.

Atlantic Coast Colombia: Total Benefits Recieved by Members of Farmer
Associations by Farm Size, 1984-85.

T l ; - T I
P 3 4 5 é ; é 10 1 12 13 14 15 16+ (ha,

Average Farm Size

ce



(CU0SCol 1984)

Mean benefits

Figure 4. Atlantic Coast, Colombia: Benefits Received per Member of Farmer Associations
by Farm Size, 1984-85,
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Table 21. Atlantic Coast, Colombia: Number of Vendors and Quantity Sold by Non-members of
Farmers Associatlions by Tenancy, 1984-85.

Number of Percent of all Cassava Percent of all

Tenancy Vendors Vendors Sold Cagsava Average sold

(%) (tons) {2) (kg/capita)
Land Reform 93 6 223.3 ’ 7 2411
Land Reform=Small Plot 86 5 378.5 11 4401
Land Owner~Small Scale 303 19 783.6 23 2590
Communal Plot 128 8 405.4 12 3162
Renter M 546 35 887.1 26 1625
Share Cropper 151 9 80.1 2 533
Land invasion 3 0.2 2.3 0.1 682
Kin's Plot 214 13 223.0 7 1044
Landowner-Large Scale 34 2 157.3 5 4639

Intermediary 25 2 233.4 7 9190

Total 1582 3374.0 2132
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physical (Figure 5) and social (Table 22) distance to the plant. Those few
plants where large landowners or Interxmediaries were important were those
relatively distant or {1sclated from cassava production zones. Plant
location thus became a primary determinant of benefit distribution. Plant
location in the beginning phases of the project was determined by the
criteria of institutions within the project, but in the future the plart
location effect on iIncome distribution could be malntained though screening
of credit applications for plant investment, especially where, as in this
case, credit is slready rationed.

The conciusion here 1s worth ewmphasizing: that the impact achieved in
thig case was dependent as much on iInstitutional or organizational
inpovations as it was on new utilization or production techniques. More to
the point, impact depended on the integration of both types of innovations,
with each influencing the other. Nor can it be clearly demarcated where
research ended and development began, since certainly in the case of
organization innovatioms, the laboratory 1s provided by actual field-level
projects.

Development of an alternative market can introduce quite radical
changes in the local agricultural economy. What these changes will be can
only be forseen by modelling of the commodity system. As a further tool
for directing impact, 2 simulation model of the cassava economy on the
Colombian Atlantic coast was constructed. The model incorporates
significant detail on cassava production, marketing and consumption and
estimates equilibrium, market-clearing prices in a signifieant number of
inter—dependent markets, The model has a stochastic elewent to simulate
weather and can incorporate various assumptions concerning yileld response,
sorghum prices, and the rate of investment in drying plants. The model
runs for a ten-year pericd and can estimate the discounted economic
benefits of the development of a cassava drying industry for different
types of beneficiaries.

The first outcome of the model is that the cassava economy without the
development of a dry cassava industry essentially stagnates at current
production and consumption levels over the next ten years, since
rural-urban migration and the "convenience” factor counter the effect of
increasing population (Tables 23 and 24). Such an effect describes what
has already happened in a3 country such as Venezuela. However, the
development of a drying industry significantly changes that prognosis. 1In
this case cagsava production increases st the very respectable rate of 3.7%
per annum, primarily on farms of less than 20 hectares.

The development of a dried cassava industry has the expected effect on
reducing variation in producer prices and in consumer prices. Both area
planted and yields increase, due essentlally to improved price stebility.
The differential yvield response by farm size due to reduced market risk
comes out of the dquadratic programming model and reflects the stronger
shift to monoculture systems on the part of large farmers. The difference
in area rvesponse reflects the degree of land constraint faced by the
different silzed farwers. What was mnot included in the model was
non-producing farwers coming into production, especially renters. This
requires mocdelling of the land market and remains a future research

activity.
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Table 22, Atlantiec Coast, Colombila:

Social Relation.

Cassava Sold by Non-Members of the Farmer Agssociations by

Cagsava Parcent of all

Social Number of  Percent of all
Relationship Vendors Vendors Snld Cassava Sold Average S5old
(Z) {tons) ¢4 {kg/capita)
Kin 439 24 589.9 17 1344
Friend (amigo, compafierc) 710 38 1322.1 38 1863
Known Acquaintance {conmocido) 415 22 1048.5 30 2528
Unknown Person 275 15 494.8 14 1797
No data i2 1 1.2 i 101
Total 1851 3456,5 1868

oy
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Growth Rates in Bean Production, Area and Yields

in Selected African Countries,

1973-84.

1962-1973 and

1962-73 1973-84

Production Area Yield Production Area Yield
Eastern Africa
Ethicpia 2.81 2.21 0.60 -6,83 ~7.47 g0.65
Kenya N.4a n.a n,a n.a n.a n.a
Somalia 10.87 8,47 12.89 4,40 10,72 -1.323
Tanzania 4,83 2.80 2,10 4,49 5.56 1,08
Uganda 10.90 11.73 ~0.,83 nia n.a n.a
Great Lakes Region
Burundi 7.05 6.73 0,32 3.60 -0.70 5.26
Rwanda 5.11 3.33 1.78 3.69 3.63 0.06
Zaire n.a n.a n.a n.a n.a r.da
Southern Africa
Angola 1.96 5.48 -3.51 -7.08 -1.06 -6.,00
Lesotho 7.55 8.69 ~1.13 10.40 -0.65 11,11
Madagascar 1.97 0.96 1,01 -3.29 -2.95 ~0.34
Malawi 2.79 2.158 0.49 24,38 25,37 1.92
Mozambigue n.a& n.a n.a n.a n.a n.a
Rep. South Africa 1.45 ~-1.89 3,34 -2,22 ~5.42 3.20
Swaziland 0 0 2.53 1.65 ~.72 ~1,52
Zambia Nn.a Nn.a n.a n,a n.a n,a
Zimbabwe 1.93 -0,5%4 2.49 5.10 1.08 4.02
West africa
Cameroon 2.44 5.27 -2.82 .83 4.45 2.38
n.a Data not available

Source: FAO
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Yields of Beans in Africa (kg/ha}.

1962-1964 1972-1874 1982-1984
Eastern Africa
Ethiopia 705 715 780
Kenya 623 623 586
Somalia 187 479 339
Tanzania 427 524 472
Uganda 651 550 948
Great Lakes Region
Burundi 686 659 951
Rwanda 738 763 753
Zaire . a n.,a 500
Southern Africa
Angola 895 594 364
Lesotho 283 241 833
Madagascar 782 857 B33
Malawi 560 618 534
Mozambigue n.a n.a n.a
Rep. South Africa 521 844 1128
Swaziland 348 476 388
Zambia n.a n.a n.a
Zimbabwe 405 500 752
West Africa
Camerocon 696 504 659
Total £25 626 643
n.a Data not available
Source: FAQ; CIAT estimates
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Cultivated with Beans in Africa (000 ha).

Eastern Africa

Ethiopia
Kenya
Somalia
Tanzania

Uganda

Great Lakes Region

Burundi
Rwanda

Zaire

Southern Africa

Angola

Lesotho
Madagascar

Malawi

Mozambigue

Rep. South Africa
Swaziland

Zambia

Zimbabwe

West Africa

Cameroon

Total

1982-1984

1862-1964 1972-15974

28 101 42
443 763 1038
2 10 46
214 267 487
143 391 326
174 313 297
116 167 256
n.a n.a 182
67 120 110

& 11 12

&2 68 52
13 17 125
n.a n.a n.a
87 73 43

) 2 2
n.a n.a n.a
53 5§ 62
64 g5 159
1534 2448 3249

n,a Data not available

Source:

FAQ: CIAT estimates
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Table 6. Production of Beans in Africa (10600 tons).

Eastern Africa

Ethiopia
Kenya
Somalia
Tanzania

Uganda

Great Lakes Reagion

1982-1984

Rurundi
Rwanda

Zaire

Southern Africa

Angola

Lesotho
Madagascar

Malawi

Mozambigue

Rep. South africa
Swaziland

Zambia

Zimbabwe

West Africa

Cameroon

Total

1562-1964 1972-1874

62 72
276 476
0.3 4
92 140
93 211
119 226
86 126
n.a n.a
60 71
2 3
48 58
7 11
n.a n.a
45 61
0.3 1
n.a n.a
21 25
48 48
959 1533

33
619
16
230
259

282
193
26

40
10
43
67
n,a
49
0.7
n.a
46

105

2089

n.a Data not available,
Source: FPFAQ; CIAT estimates
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Table 5. Growth Rates in Bean Production, Area and Yields

in Latin America.

1962-73 and 1873-84.

Brazil

Mexico

Tropical South America

Bolivia
Colonkia
Ecuador
Paraguay
Peru

Yenezuela

Central America

Costa Rica
El Salvador
Guatemala
Honduras
Nicaragua

Panama
Caribbean

Cuka
Dominican Republic
Haiti

Temperate Scuth America

Argentina
Chile
Uruguay

1962-73 1973-1984

Production Area Yield Production Area Yield
2.16 2.50 -0.33 0.39 2.50 -2.10
1,91 -0.83 2.74 3.26 3.09 0.17
4.27 1.55 1,062 1.93 ~6,85 9,97
3.07 1.95 0,48 1.76 2.29 0.73
2.97 3.39 -0.45 -0.95 -3.29 2.34
5.61 6.74 -1.05 5.01 5.79 -0.73
1.51 4.16 -2.72 ~-0.93 ~2,35 1.52
-2.58 0.48 -3.08 -1.12 -3.,40 2.13
-7.06 -10.37 3.46 0.30 3.94 ~3.48
6.00 3.36 2.74 2.12 0.93 1.20
3,65 3,18 0.4 1.40 ~-0.89 2.33
-0.43 ~0.39 0,01 -0.81 -2.39 1.63
1.88 1.86 0.04 2.46 4,02 -1.54
-7.19 -6.34 ~0.24 -1.,00 -4 .31 3.39
-2.78 -1.26 ~-1,54 1.22 0 1.41
1.24 ~1.92 3,05 7.24 7.08 0.19
0.69 0.54 0,12 2.18 9,08 -6.92
7.89 10.00 -2,12 8.92 7.66 1.24
0.28 ~0.34 0.60 4.59 3.53 1.06
-7.75 -3.91 -3,58 3.82 2.80 1,77

Source: FAD
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Table 4. Yields of Beans in Latin America {kg/ha).

Brazil
Mexico

Tropical South America

1982-1984

Bolivia
Colombia
Ecuador
Paraguay
Peru

Venezuela

Central America

Costa Rica
El Salivador
Guatemala
Honduras
Nicaragua

Panama
Caribbean

Cuba
Dominican Republic

Haiti

Temperate South America

Argentina
Chile
Uruguay

Total

1962-1964 1972-1874
635 594
405 576
363 399
561 643
475 441
770 763
958 725
470 380
364 687
615 726
650 714
647 551
801 783
265 289
758 666
697 811

1012 1057
1060 275
966 1006
653 504
556 604

458
623

1060
701
563
750
827
472

437
759
904
609
668
357

766
913
553

1163
1142
604

564

Source: FAOQ
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Table 3, Area Cultivated with Beans, ILatin America (000 ha).

1962-1964 1972-1974 1982-1984

Brazil 2237 2823 3876
Mexico 1825 1582 1955

Tropical Scouth America

Bolivia 8 9 4
Colombia 79 101 133
Ecuador 49 65 49
Paraguay 26 45 80
Peru 46 63 51
Venezuela 79 77 59

Central America

Costa Rica 45 21 39
El Salvador 31 45 57
Guatemala 77 101 97
Henduras 78 69 62
Nicaragua 50 56 82
Panama 24 11 . 9
Caribbean

Cuba 40 35 35
Dominican Republic 32 32 59
Haiti 39 41 a2

Temperate South America

Argentina 27 83 213
Chile 70 74 98
Uruguay & 4 5
Total 4868 5447 7055

Sourgce: FAC
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Table 2. Production of Beans in Latin America (1000 tons).

Brazil

Mexico

Tropical South America

Beolivia
Colombia
Ecuador
Paraguay
Peru

Venezuela

Central America

Costa Rica
El Salvador
Guatemala
Honduras
Nicaragua

Panama
Caribbean

Cuba
Dominican Republic

Haiti

Temperate South America

Argentina
Chile
Uruguay

Total

1962-1964

1420
742

45
23
20
44
37

16
19
50
51
40

30
22
39

29
67

2707

1972-1974 1982-1984
1726 1801
905 1215
4 4
65 79
29 28
34 60
46 42
29 28
14 17
33 43
72 88
38 38
43 55
3 3
24 27
29 53
43 51
82 235
74 113
2 3
3295 3983

Source: FAD
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Table 1, Black Bean Yields and Adoption of

Improved Varieties, Argentina,

1981-85,
Black Farmers
Year Bean Using Improved
Yields Varieties
(kg/ha} (%)
1985 1224 85,5
1984 1389 66,7
1983 1022 41.3
1982 800 16.3
1981 864 0

Source: Yield data 1981, 82, 84 Michigan Bean
Digest; 1985 USDA Bean Market News;
1983 EEAQC. Adoption data from EEACC
SUrvey.
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region to losses in production of beans as well as other

crops.

Argentina: A bumper crop of black beans was achieved
in 1985 with yields attaining an average of 1633 kg/ha and
the rapid adoption of improved black bean varieties (DOR
41, BAT 448, BAT 304} appears to be closely assgciated with
rising black bean yields (Table 1). Adoption of the new
varieties introduced originally through CIAT international
trials conducted by EEAOC (Estacién Experimental - Agro-
Industrial Obispo Colombres} and INTA, has rocketed from
no commercial use in 1981 to an adoption of 85% in 1985
{Gargiulol}. Farmers reported an -average vield advantage
of 2%2 kg/ha with the improved varieties in a EEAQC survey
of a 15% sample of bean farmers. Net benefits to farmers
from the new Dblack bean varieties are estimated at
US$2.%5 million for 1985,

Increases in black bean productivity have enabled
Argentina to play & role as a residval supplier to partially
cover production shortfalls in Mexico and Brazil. For the
first time in 1985 a major export contract with Mexico was
negotiated where@y 30,000 tons were sold in a government
to government deal, and private Argentinean traders made
separate deliveries, While there is 1little official bean
trade with Brazil, informed =ources report that substantial
bean shipments enter Brazil from Argentina via unauthorized

channels.

Central America: Record bean harvests were obtained
in 1984/85% in Costa Rica and Guatemala (FAO; USDA). While

favorable weather conditions are reported Lo have been a

factor {USDA}, the spread of improved bean varieties has
contributed to rising production in Guatemala and Costa Rica

{see separate article in this volume for details).
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1985, while prices for the 19%85-86 winter season irrigated
crop in Sinaloa and Nayarit may reach as high as 187,000
pesos/ton,

Mexican imports in 1984/85 were an estimated 120,000,
of which 40,000 tons were Chilean blacks purchased at
520 $U.S./ton, while over 30,000 tons of blacks were imported
from Argentina. Sharply rising imports are expected for
1986, reaching as high as 200,000 tons. Conasupo, the
Mexican grain marketing agency, has reportedly already
contracted for the 1986 delivery of 25,000 tons of black
beans from Argentina, and 120,000 tons (pintos, pinks and
blacks) from the United States.

African Great Lakes: A severe drought in early 1984

had a major impact on the production of beans as well as
on other food staples in Burundi and Rwanda. lLosses ranged
from roughly a guarter of production in the Central Plateau
of Rwanda to virtually the entire crop in the Ruhengeri and
Kisenyi regions. Bean prices skyrocketed to 100 Fr/kg in
August-September 1984, up from 20 Fr/kg in mid-1983. Although
beans came into Rwanda, principally from Kivu, Zaire, first
portered by small scale market women, then later trucked
in by big merchants, many people experienced real hunger
in fall 1984.

Because the sorghum and maize crop failed along with
that for beans, many people were forced to manage on a diet
of sweet potatoes and cassava. Bean leaves from the fall
planting of 1984 were eaten in Jlarge guantities as they
provided the first available protein source with which to
supplement a practically all starch diet. Fortunately
production recovered in the fall 1984 season, and was normal
in the spring 1885 season. Nevertheless, the drought of
early 1984 indicates the wvulnerability of the Great Lakes

et
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Trends in Reans - 1985%

Douglas Pachico

While the world's two largest bean producers - Brazil
and Mexice - are facing potentially significant production
shortfalls, 1985 saw a much improved crop in the "African
Great Lakes {(Burundi, Rwanda and Kivu, Zaire), Central America

and Argentina.

Brazil: A major drought in southern Brazil has reduced
both acreage planted and yields of beans. It has been
rumored "that in December the agriculture minister advised
President Sarney that up to 200,000 tons of imports méﬁ be
needed to meet domestic requirements, Although official
imports may fall far short of such a record breaking figure,
both Chile and the United States have reportedly been
negotiating to sell beans to Brazil. The U.8. has offered
$30,000,000 in credits to finance bean imports.

Mexico: Mexico had & sub-par output in the 1984-85
season estimated at less than a million tons (BMN, March
27, 85}. Strong competition with maize and sorghum is said
to have limited area planted to beans. In an emergency
production program to stimulate bean output, guaranteed
prices were set at 105,000 pesos/ton for the 1984-85
irrigated winter planting, while a 25% .discount was g¢given
on fertilizers and pesticides. However, prices for the main
spring planting remained at 52,850 pesos/ton, so that the
1985-86 crop is estimated at a disappointing 1.0 million
tons. This is expeéted to occur despite having raiseé
guaranteed prices from 52,850 pesos/ton to 155,000 in October

* Information on the African Great Lakes was kindly provided
by Joachim Voss.
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a larger extent on resources controlled by the farmer, such as water and
fertility in irrigated rice.

Livestock production systems are highly complex; attractiveness cf
new pasture cultivars ie not determined exclusively by one simple trair
such as total dry matter production but an array of characteristics
including seasonal forage production, quality, palatability,
aggressiveness to control weeds, seed production, resistance to pests
and diseases. The relative weight assigned to individual traits varies
across ecosystems and farming systems. This complexity makes
researchers poor forecasters of acceptability of new materials. It is
therefore concluded that early exposure of materials to farmers im
different settings 1is important. This 1s easily done by farmers on
their ovm in the case of grasses due to their inherent interest in new
grasses and what is needed is only a survey mechanism to feed results
back to researchers. It is expected that a more active role of
researchers 1is needed in the form of on~farm trilals for the case of
legumes and legume-grass associations.

The studies of the early adoption and impact of A. gayanus are
showing that valuable additional forage grass germplasm resources can be
generated through a systematic decentralized screening approach. The
challenge now is to prove that the same basic approach will generate
forage legume cultivars that will be adopted by the farming community,.



93

Andropogon adoption seems to be gaining momentum in Central America
and Paname, with more than 1,000 ha in the latter country and initial’
areas 1n Nicaragua, Mexico, Honduras and Costa Rica, Virtually all
areas established have been planted as pure grass pastures,

Planting intentlions for 1986 indicate an expansion of about 317
over existing areas at a reglonal level. This figure nevertheless masks
the marked differences in adoption stage and growth rates between Brazil
and Colombia, where the material was released first with growth rates of
25% and 457% respectively, and the rest of the countries, with growth
rates above 100X%. Planting intentions clearly indicate the overwhelming
tendency to establish A. gayanus as a pure-grass pasture.

Conclusions and Future Plans

The limited experience in adoption and Impact studies within the
Tropical Pastures Program is all related to grasses, mainly A. gavanus.
This implies that concluslons drawn necessarily only apply to grasses,
Tropical forage legumes constitute a totally mnew "product®™ in these
farming systems. No previous experience is available to rely on. Use
of tropical forage legumes will imply -important adjustments to the
farming systems and to the methodologies to monltor diffusion, adoption
and impact,

The aggregate consumer producer surplus study conducted for CIAT's
long term plan documented the basic procedure followed. More detailed
work will be needed to better depict the shifts in supply curves. The
importance of thig was shown by LINDNER and JARRET, 1978; LYNAM and
JOKES, 1984,

To better assess the distributionsl impact among rural and urban
consumers as well as consumers of different incowme levels further work
is needed on demand parameters at a disaggregate level (e.g.
elasticities for individual beef cuts by income strata),

Most of the benefits have up to now been linked to shifts in the
supply function for beef. Several studies (VERA and SERE, 1985; SERE
and VACCARO, 1984; SCHELLENBERG, 1984) have documented the importance of
beef and milk (dual purpose) systems and the increased potential for
adoption of pasture technology in these systems. Consumption parameters
for milk will be necessary to assess the benefits related to supply
shifts in the milk sector.

Farmers are willing to test new grass cultivars. Small test plots
are grown at a low investment cost, Given he low—input nature of the
pasture technology, adoption is very dependent on the specific resource
endowment of individual farms. Many farwers test a new material but a
lower number really expand to commercial use. The extent to which
farmers use a new cultivar seems to be more rvelated to the fit of the
material to the specific resource endowment of the farms particularly
soilg and rainfall pattern than te socioeconomic variables. Thus
adoption of a low input technology will be less homeogenecus within a
geographic region than adoption of cultivars of materials which rely to
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it were asked the same set of questions on characteristics of the farm
and specific questions on reasons for not using the materfal, The
survey has been completed and presently (December 1885) data are being
tabulated and analyzed. Results of the survey will be used for the
assessment of the economic impact of the techmology.

E. Status of A,
{October 1985

ayanus adoption throughout tropical Latin America

During the recent RIEPT meeting a rapld survey of diffusion and use
of A. gayapnus in tropical Latin America was undertaken.

Participants were asked to estimate the present area of A. gayanus
in commercial use in their state or department and a figure for their
whole country, disaggregated according to whether it was grown as a pure
grass pasture or in assoclation with a legume. They were alsoc asked to
forecast the areas to be sown in 1986, again in terms of pure stands and
in assoclatiom.

Table 13 shows that almest 300,000 ha are estimated to have heen
established up to 1985, - The picture is clearly dominated by the extent
of adoption in Brazil which contributes 93% of the total existing area.
Nevertheless, important areas are also found in Colombia and Venezuela,

countries with substantial areas of acid infertile savannas.

Table 13. Use of A. gayanus in Latin America, 19851 {hectares)
1986
1385 Existence Planting Intentions

In pure In leguwe- In pure In legume-—

stands prass mixtures stands gpgrass mixtures
Bolivie 100 0 450 0
Brazil 268000 0 66000 0
Colouwbia 7600 300 3400 100
Costa Rica 1 1 8 3
Guatemala 0 0 1 0
Guyana 2 0 0] i
Honduras 15 0 8 4]
Mexlco 22 0 75 0
Nicaragua 245 0 150 0
Pangma 1032 50 1085 0
Paragusy 1000 0 1500 0
Paru 120 5 220 0
Venezuels 11100 200 17300 500
Total 289237 556 90797 805

1/ Based on a survey of researchers of the RIEPT, October 1985
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D.  Andropogon gayanus in Central Brazil

Survey of the tropical pasture seed industry

In cooperation with CPAC/EMBRAPA and the Seed Section of the
Tropical Pastures Program a survey &f the main tropical pasture seed
producers and- dealers was undertaken to assess the extent of diffusion
of A. gayanus in Brazil. Major findings of economic relevance were:

- The total volume of A, payanus seed handled by the large-scale
pasture seed sector was 175 tons in 1982, 422 tons in 1983 and
496 toms in 1984,

- Price of A. gayvanus seed dropped rapidly in real terms, moving
from US$13.63 in 1982 to US$1.58 in 1984,

- Estimates of the importance of farmer—to-farmer trade Inm A.
gayvanus seed varied widely. The median estiwate by seed
producers was that they provided 65% of the total volume sown.

- Using this information and the reported median seeding rate
the present area of A. gayanus existing iIn Brazil was
estimated to be about 170,000 ha.

- Mailn areas of adoption are Mate Grosso, Goias, and Minas
Gerais, with minor areas in the Pantanal and the Northeast,

Early adoption and fmpact of A.gavapnus in the Cerrados

In 1984 EMBRAPA's Cerrados Center CPAC commissioned a study on the
adoption of agricultural technology genervated by the EMBRAPA system for
the Cerrados region. This study was undertszken by the University of
Brasilia. Based on CPAC's agroecological studies the Geoeconomic Regiom
of Brasilia (approximately 20 million ha)}) was stratified into
homogenecus regions, and 11 "municipios" considered representative of
the main agroecological regions were sampled, Within these "municipios”
450 farmers were sampled randomly. This survey included two questions
on A. gayanus: whether the farmer kmew it and whether he was using it
on his farm. Usage was defined as having any area of hig farm planted
to it, including very small "test" plots.

Preliminary manual tabﬁlatlons showed that B85%Z of the respondents
knew the plant and 25% claimed to "use™ it. Given this indication of
relatively wide adoption, a more detailed study of the adoption process
and present use of the material was planned jointly by CPAC and CIAT.

Using the sampling frame of tha farms surveyed by the University of
Brasilia, a random sample of 60 Musers" stratified according to
occurrence in the 11 "muniecipios" was drawn, as well as of 40 farmers
knowing the cultivar and 20 not kmowing it. A survey was designed
covering general characteristics of the farms, detailed information on
the adoption and use of 4., gayanus as well as its impact ou the farming
system, and intentions of expandiog A. gavanus areas, Farmers not using



Table 12, Adoption impact of A. gayanus on the North Coast, Colombia

Cegar North Coast Lianos Orientales
: Legume grass
A.gayanus A.gayanus Grass association
Adoption ceiling (No. of farms) 66 121 66 66
Increnental beef production
{tons liveweight)
Year 5 336 381 408 557
Year 10 2814 4438 3410 4651
Year 15 3186 5878 3861 5267
Average 1707 2945 2068 2821
Cash flow ('000 US$)
Year 5 ~81 -106 =318 -362
Year 10 1250 1625 g12 1312
Year 15 2125 3875 2125 3000
Net present value (10%) 6250 11250 5062 7500

IRR (%) 78 78 33 39

06
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the same avea adopted as in Cesar, and the use of elither a pure grass
technology or a legume grass association. The same adoption level as in
the Cesar would require a substantially higher number of steers to be
fattened. Expressed in terms of percentage of steers existing in 1981
in sach region, values of 5% for the Cesar, 1% for the North Ceast, 16
for & grass technology in the Llanos and 20% for a legume-grass
‘association technology in the Llanos are reached. This clearly
indicates that while adoption will be feasible and will not affect
market prices significantly on the Neorth Coast, the converse applies to
the Llanos.

Table 12 presents the evolution overtime of the aggregate impact of
the four strategies in terms of incremental beef production and cash
flow in US$ assuming constant 1985 prices, Given the fact that zero
research costs are imputed to the North Coast as a gplll-over of Llanos
research and no extenslon efforts were Involved beyond those of private
seed producers, and that these costs are internalized in the seed price
paid by farmers, project level returns correspond to the aggregate of
the farm level parameters. Net present values at a 107 discount rate
were highest for the whole North Coast alternative, followed by the
Llanos association alternative, the Cesar alternative and finally the
Llanos grass alternative. Nevertheless, due to the different investment
levels required, the order changes when the alternatives are ranked by
marginal internal rates of return, with the Cesgar and North Coast
alternatives achieving 78% p.a. versus 39Z for the association and 33%
for the grass alternmative ip the Llanos,

It can be concluded that:

1. In spite of having been developed as a technology for very
acid infertile soils, A. gavanus can make an impact in very
specific farming system niches such as the acld seilz with
aluminium in the North Coast.

2, As can be expected from a low external imput technology, 1ts
performance depends markedly on the resource endowment
(particularly soils and climate) existing on the farm. Vhere
this is very variable across farms as in Cesar, adoption will
not be uniform but very selective.

3. Rapid initial adoption in Cesar is explained by the low
opportunity cost of the land involved, the substantial
production impact achieved, the low establishment costs, ample
supply of cattle on the farms, and complementarity of the A.
gayanus pasture with other pastures grown on more fertile
spils on the same farms.

4. The high marginal rates of return achieved (78% p.a.) have
been a strong incentive for adoption, which has occurred
without any official sector intervention, in years where
cattle prices were on a downward tremd and the general
sociceconomic environment was not conducive to pastoral
investments.



Table 11. Adoption impact of A. gayanus on the North Ceast, Colombia

Cesar North Coast Llanos Orientales
Legume grass
4,gayanus A.gayanus Graas association
Adoption ceiling (No. of farms) 66 121 66 66
Cummulative A. gayanus areas (ha):
Year 5 1982 2244 1982 1982
Year 10 16554 26106 16554 16554
Year 15 18744 34578 18744 18744
Incremental steers ueeded (No):
Year 5 991 1122 2576 3171
Year 10 8277 13053 21520 26486

Year 15 9372 17289 24367 29990

88




Table 10. Cagh flow of pasture investments on the North Coast and in the Llanos
Orientales, Coloubia (US$/ha)

Cesar Llanos Orlentales
Legume grassg
A.gayanus Grass assoeiation
Investment!
Pastures 31.12 92.51 98,71
Marginal Investment In steers 106.95 241,80 297,60
Others 7.75 6.45 7.94
Total 145,82 340.76 404,25
Net income:
Year 1 113.46 121.27 i66.28
Year 3 113.46 98.33 143,34
Year 15 220.41 363.07 463,88

IRR (%) 77.79 33.25 39.22

L8




Table 9. Establishment and maintenance costs of A. gayanus in Cesar and the Llanos
Orientales, Colombia. 1985

Cesay Llanos Orientales
Legume grass
A,gayanus Grass association
1SS /ha % Us5/ha % vs§/ha %
Establiishment
Land preparation 9,44 30 10,45 11 10.45 11
Sowing 21.74 70 36.27 39 42.48 43
Fertilization 0 Q 45,96 50 45,96 46
Total 31,18 100 92.68 100 98.89 100
Maintenance
Fertilization (every three vears) 0 0 22.98 100 22.98 100
Weed control (every year) 6.21 100 0 0 0 0

Total 6.21 106 22.98 100 22.98 100

98




Table 8, Physical impact

of A. gayanus In Cesar and the Llanos Orientales,

Colombia,
Cesar Llanos Orientales
Legume grass
A, gayanus Grass association
Wet Dry Wet Dry Wet Dry
Native pasture
Stocking rate  (UA/ha) 1 0 0.2 0.2 0.2 0.2
Production p.a. (kg/UA) 100 0 75 0 75 0
Egtabliished pasture
Stocking rate  (UA/ha) 1.5 1 1.5 1.1 1.8 1
Production p.a. (kg/UA) 150 45 130 25 150 25
Marginal stocking rate (UA/ha) 0.5 1.3 1.6
Marginal production p.a (kg/ha) 170 206 281
Pergistance (years) 15 15 15

¢g
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Potential area for which

. A, payanus 1s suftable.............. weessnnnsas 109,000 ha
» Average farm size.....iiviievrsnncnrnnvannraans 1,158 ha
« Number of farms with potential ....civiininvinn 95

. Averzge area of suitable soills per farm......,.. 407 ha

Adoption ceilings:

L4 ng fam"0"*.!.‘.‘*’.'!l".‘QIQQ..‘.'QQ“SQ ?Oz (66 farms)
. % of suitable area per farm,......veeveennaane. 70% (284 ha)

The maior impact iz the ipcrease in stocking rate both in the wet
and dry seasons and the increased weight gain per animel (Table 8). For
comparative purposes corresponding values for straight grass and
legume~grass associations in the Llancs are presented. These
assumptions consider only the impact on farms similar to those with more
than 50 ha of A. gayanus, thus ignoring the benefits achieved on all
other farms using the material, farms on which the advantage of A,
gayanus may be smaller. Establishment costs are limited to seed and
minimal seed bed preparation, resulting in @markedly lower investments
per hectare than in the Llanos, CGiven the fact that machinery is
available on most farms, only the variable costs of its use are imputed.
Similarly, pasture maintenance represents only about one fourth of its
cost in the Llanos (Table 9). Per hectare investment costs amount to
U5$145 in Cesar of which U$$31 correspond to the pasture compared with
between USS340 (USS$S3 for the pasture) and US$404 (US$99 for the
pasture) in the Llanos, Cash flows in years 1 to 15 are higher for the
Llanos alterpatives (Table 10), but marginal internal rates of return
are substantially higher in Cesar (78% p.a.) than for both alternatives
in the Llames (337 and 39% p.a.).

In order to asses the level of impact, farms were assumed to adopt
the technology in the following sequence:

1.5% in year 1 22.0% in year 6
3.0% in year 2 16.0%7 in year 7
7.52 in vear 3 7.8% in year 8
16.0% in year 4 3.0% in year %
22.0% in year 5 1.5% in year 10

Within farms areag sown were assumed to evolve as follows:

4 ha in year
50 ha in year
8G ha in year
80 ba in year
70 ha in year

WP fad B e

At the aggregate level four alternstives were compared (Table 11):
the impact in Cesar, the lmpact on the North Coast based on the same
parameters and areas of appropriate soils as reported by the IGAC/ICA
map, the impact in the Llanos assuming the same number of sdopters and
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Figure 3. Aress sultsble for Andropogon gayanus on the North
Coast of Colombia
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Table 6. Explanatory model of the 4. payanus arsa per farm,
Department of Cesar, Colonmbis. 1985,

Dependent variable: Andropogon area per farm (ha)
Regression

Variable coefficient Significance
1. Constant - 0.397 -
2. Aluminium (meq/100 grs soil) 137.027 0.025
3. Savanna areas (ha) - 0.134 0.0B6
4, Tumber of years planting

A. gayanus squared 14.608 0.001

5. Savanna area squared (ha) 8.655 g.101

Number of Qbservations........:.......0.2..................... 66
Multiple coefficient of determination (R ). ..vuvivsvnnscnacass 0.596

"

Table 7. Soils of farms using A. gayanus in the Department of Cesar,

Colombia
C ¢ 5 a 1
Inter— Kot Llanns
Suitable mediate suitable Fertile Orientales
Number of samples 9 39 47 32 *
pH 5.08 5.77 6.86 6.29 4.50
P {ppm) 11.07 35.68 103.00 74,10 1,60
K {meq/l100 grs) 0.16 0.29 0,583 0.43 0.08
Ca (weq/100 grs) 1.51 5.60 15,22 Q.47 0.10
Mg (meq/100 grs) 0.32 1.19 2,65 2.19 0.02
Al saturation (%) 24.90 0.00 .00 0.00 93,30

* 18 representative soll profiles 0-20 cm (ETES Study)
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The above information was used to develop a regression model
explaining the area of Andropogon per farm (Table 6)., Aluminium was
again shown to Influence the extent of adoption as well ag the area of
savanna on the farm. This reflects the existence of infertile sandy
areas without tree vegetation, sometimes with the presence of aluminium,
which are particularly suitable for A. gayanus. Finally, the number of
years in which the farmer planted Andropogon contributed significantly
to the regression,

This reflects the fact that seed was limiting In the first years
and that most farmers harvested seed to expand areas of Andropogon,
The above mentioned factors explained 60% of the total wariability
observed in A, gayanug areas between farms.

The stromg assoclation of scil characteristics with A. gayanhus
performance and extent of adoption on farms led to a classification of
soils sampled into "suitable" for A. gayanus (whenever alumirnium was
present), '"not suitable" (when salinity was  detected), and
"intermediate"” (when neither aluminium nor salinity were encountered).
For comparative purposes soll samples were drawn from "fertile" plots
where pastures with higher requirements such as P. maximum and D.
aristatum were grown. Even "suitable” soils with aluminium are
substantially richer in phosphorous, potassium, calcium and wmagnesium
than typical Llanos Orientales soils, and aluminium saturation is only
about pne fourth of its level in the Llanos {Table 73.

This contributes to an explanation of the fact that A. gavanus is
never fertilized on the North Coast. This reduction im costs compared
with the Llancs is omne of the key elements iIin explaining its
substantially higher rate of adoption on the North Coast than in the
Llanos.

1CA supplied a map produced by the IGAC (Institute Ceogréfico
Agustin Codazzi) which included a mapping unit of seills with aluminilum,
It showed approximately 200,000 ha of these scoils in Cesar and 400,000
ha on the whole North Coast {s&& Figure 3). The overlap with the
existence of large areas of A. gayanus (more than 50 ha) was very marked
in the central part of the department. Apalysis of the rainfall
patterns, particularly the length ané severity of the dry season, leads
to the hypothesis that A. gayanus' competitive advantage over other
grasses, particularily B. “decumbens, is associated with the existence of
a dry season of 5 months, with frequent months of zero rainfall: This
does not cccur in Southern Cesar.,

In terms of research effort, the impact of A. gavanus in the North
Coast has to be considered a spill-over of the programs' main research
effort geared at developing forage germplasm for the acid infertile
lands of tropical America. To quantify its potential magnitude the
following set of assumptions was used for Cesar:



Table 5. Explanatory model for A. gayvanus coverage:

farms wifh areas of A. gavanus of
more than 10 ba, Department of Cesar, Colombia, 1985

Dependent variable:

Andropogon coverage index (cm/5m transect)

Variable Mean

I. Constant
2. Dummy: poorly drained goil

3. Seeding rate (kg/ha) 10,75
4, Dummy: previous land use - crops
5. Square root of soil depth (cms) 3.89
6. Salinity (mmhos/cm) .24
7. Salinity squared 0.23
8. Aluminium (meq/100 grs soil) 0.07
9, Sodium (meq/100 grs soil) 0.11
10. Rest perlod (days) 32.96

Number 0f observallonB.. v vrstrrrvrsunsarrresnnnsrssssnsnne
Multiple coefficient of determination (R ).iiverrrervavesnanss

Regression Signifi-
Range coefficient cance
~96,047 -
-163.608 0.001
4 =25 2,433 0.238
193.048 0.001
1 - 8.36 65.364 0,001
0 - 2,35 ~-252.572 0.001
0 -~ 5.52 184,173 0.004
0~ 1.30 396.995 0.001
0 - 5.90 -247.831 0.001
0~ 180C 2.573 0.001
585
.543

1/ Excludes 1985 plantings

08
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Explanatory model for A. gayanus coverage:

all farms surveyed except 1985

plantings, Department of Cesar, Colombia, 1985

Dependent variable:

Andropogon coverage index {cm/5m transect)

Variable
1. Constant
2. Dummy: poorly drained soil
3. Seeding rate (kg/ha)
4, Dummy: previous land use - crops
5, Sand, %
. Square root of spil depth {(cms)
7. Salinity (mmhos/cm)
8. Salinity squared
9, Aluminium (meq/l00 grs soil)
10. Dummy: planting after October

Number of observations.....

Regression Signifi~

Mean Range coefficlent cance
-101.786 -

-159.811 0.001

16.72 4.0-25 6.131 0.0601
97.952 0.001

43.39 4.3-78 2,261 0.001
3.75 1 - 8.36 46.309 0.001
0.47 0~ 3.75 ~72.620 0.003
0.72 0 ~14.06 6.622 0.390
0.04 0 - 1.30 385.861 0.001
~-105.284 0.001

LI I R A A N LI S O O O B B B IR R N B R N O 982

Multiple coefficient of determination (R™)......cvevvvacassaas 0.431

6L
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To deplet the dynamics of the early adoption process, decision
trees were constructed indicating the number of farmers continuing to
plant A. gayanus once they had tested it and the average areas planted
by those who continue to expand areas in subsequent years (Figure 2).
This analysls was done separately for each year since the release of the
material. The figures for 1985 are not included because the survey was
done before the end of the planting season. Year 1 is atypical because
one farmer introduced the material im the region, saw a market for its
seed and continued to expand, mainly in order to Increase his seed
volume, In subsequent yvears an increasing number of farmers tested the
material, and did so with relatively iwmportant areas. These initial
areas tended to increase in size over time, reflecting increasing
confidence in the techmology, decreasing seed prices, and ample seed

supply.

At the same time an important number of farmers discontinued
testing, while continuing adopters rapidly Increased areas planted.
This seems to indicate that large numbers of farmers were willing to
test a new grass cultivar promoted as being adapted to poor soils., Many
found it unsuited for their condirions. It must be kept in mind also
that these pastures are perennial crops. Thus after a few years some
farms had already planted all the land appropriate for it and therefore
stopped. Regression analysis was used in an attempt to explain the wide
variability of the stands of Andropogon observed in the regiomn. Table 4
presents the analysis undertaken for all plots surveyed except those
established in 1985, where the coverage index would have been
misleading, The analysis shows that:

- poor drainage has a very negative effect;

- plots planted after crops have significantly higher coverage
indices;

- sandy sofl texture 1s associated with significantly higher coverage
index values;

- goil depth has a highly significant effect which i1s not linear;
very shallow soils have a particularly negative effect on A.
gayanus stands;

- Andropogon is very sensitive to low levels of salinity;

- there 1is a significant association between increasing aluminium
levels and higher Andropogon coverage indices, thus confirming its
adaptation to acid soils;

- Andropogon reacts negatively to late planting.

In spite of not including any management variable such as grazing
regime, stocking rate or weed control, this model explailns 43% of the
total variability observed, thus highlighting the importance of the
characterigtics of the land resources allocated to the grass.

A second model was estimated for farms with more than 10 ha of A.
gayanus which basically confirmed the previous madal's_resnits but
increased the multiple coefficient of determination to 54%Z (Table 3).
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Table 2. Land use en farms adopting A. gayanus in the Department of

Cesar, Colombla <{average)

A, gayanus area

(ha)
1-20 21-50 +50
Number of farms 37 18 11

Hectares of:

. A.gavanus 8 35 182
. Pomaximum + H,rufa + D.aristatuom 126 438 570
. Savannas 98 30 225
. Other pastures and fallow 112 66 114
. Crops 23 105 67
Total farm area 367 674 1158

Table 3. Stock numbers on farms adopting A. gayanus in the

Department of Cesar, Colombia (averagas
A.gayanus area (ha)
1-20 21-50 +50

Dry Wet Dry Wet. Dry Wet
. Dual-purpose cows 107 112 117 127 402 409
. Steers 56 83 178 199 506 528
Total herd 348 381 607 654 1306 1423
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¢) Adoption and impact of A, gayanus in the Cesar Department,
Colombia, 1985

The previous survey had drawm the program’s attention to the
apparent fir of A. gayanus into some North Coast farming systems.
Adoption particularly seemed to concentrate in the Cesar department in
the Horth Eastern corner of Colombia,

A visit to the region revealed that about 60-70 tons of seed were
being produced annually, that this was concentrated in very few
individual enterprises and larger farmers, that some of it was sold to
seed dealers din the Llancos and some sold to VYenezuela, but that the
largest quantity was being used on the North Coast, particularly in
Cesar,

This led to the implementation of a survey of early adopters
during 1985. Customer lists were obtained from the main A. gayanus
geed producers., A random sample of customers having bought less than
200 kg each was drawn and all customers having bought 200 kg or more
were included. The survey questionaire Iincluded questions on general
characteristics of the farming operation, management of different types
of pastures and particularly A. gayanus, and future plans related to the
cultivar, 1In additiom A, gazanus plots were visited, soil samples drawn
and measurements taken of profile depth as well as plant size (diameter
of tussocks) and plant density (number of plants in a 5 m transect) as
well as presence of legumes and weeds. A total of 66 farms were
surveyed and 1,103 individual 5 m transects were evaluated. Figure 1
shows the distribution of the farms surveyed in Cesar classified by the
size of the A. gavanus paddocks established. Adoption clearly
concentrated 1dn the northern half of the departument.

As stated above truly random surveys of early adoption need very
large sample sizes in order te inelude encugh adopters to allow
inferences to be drawn about factors determining adoption. Studies
which consider only adopters thus focus on explaining the extent of use
of the technology being monitored as the central variable,

Farms were therefore classified in three categorles according to
the area of A. gayanug existing on the farm at the time of the survey.
Farm size and land use differ markedly between adoption categories
{Table 2}, Mean Androppgon areas increase from 8 ha 1in the lowest
category up to 182 ha im the 50 ha + category., While 4. gayanus
comprises only 2% of the total farm area in the lowest category, it
increases to 5% in the intermediate category and 16%Z in the highest one.
This clearly indicates a better fit of the technology on the latter
farms due to the larger share of savanna type soils on these farm.
Farms tend to grow crops in all three categories.

Animal production in Cesar comprises an important dual-purpose beef
and milk production system and the fattening of steers., The relative
importance of dual-purpese milk production is larger in the smaller
farms (Table 3) which have less A. gayanus in relation to other pastures
{Table 2). Nevertheless the absolute number of dual-purpose cows
increases substantially in the 50 ha + category.
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This role of early adoption studies is seen as particularly
critical for the research process in tropical pastures given the
complexity of farming systems involving large ruminants, the lengthiness
of on~farm trials and the related high cost of trials, All these
factors lead to a different optimal mix of systematic on~farm trials and
monitoring of the performance of new technology under the condition of
early-adopting farms.

The lengthiness of the process implies the urgent need to find
shortcut wmethods. Random surveys of farms to describe and analvze early
adoption are not a cost effective proposition due to the low frequency
of adopters at this stage. Altermatively this has led the pasture team
to follow a methodology of purposive sampling of early adopters,
Studies are initiated by obtaining lists as complete as possible of all
purchasers of seed of the pew cultivar from commercial seed dealers. In
the course of the actual survey, early adopters, extensionists, and
other informants report on further adopters.

Table 1 presents the evolution of the area of A. gayanus on 57
early adopting farme in Colombis during the period 1979-1983. The most
striking result of this study was the good performance of A. gayanus in
some regions outside the Llanos, particularly, im the Colombian North
Coast and its performance bhelow expectations in the Colombian Llanos.
This was also reflected by substantially higher planting intentions in
the North Coast, and an increased interest in A. gayanus seed production
for sale in this region. This is alsc reflected by the farmer's
expectations which led them to test the material. These expectations
were clearly related to problems of the regions: forage for the dry
season in the Rorth Coast, pasture for infertile soils in the Milddle
Magdalena (where the dry seasom is not severe) while in the Llanos the
pattern of expected advantages was not so well defined.

It 1s interesting to note that the capability of A. gavanus to
associate with legumes, one of its main werits from s researcher's
perspective, was only menticned once. This documents the lack of
credibility of the role of legumes with ranchers.

Table 1. Evolution of the area of Andropogon gayanus on farms of
57 early adopters in Colombia, 1979-1983

Regidn 1979 1980 1981 1982 1983
Eastern Plains 5 191 560 1682 2087
Middie Magdalena 8 36 205 705 1013
North Coaest 29 129 624 1208 1902

Total 42 356 1389 3585 5002
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Beef is not a homogeneous product but a cowplementary production
system with several cuts of different quality produced in a fixed
proportion. Income elasticities of different cuts across income strata
differ. With ioncreasing per-capita beef avallability (through lower
prices or increased income) higher income people tend to increase
expenditure for beef by purchasing higher quality, higher-priced cuts.
This leads to an increasing spread between the prices of best and
cheapest cuts, which causes an overproporticnal price reduction for low
gquallity cuts,

Examples of Adoption and TImpact Studies within the Tropical Pastures
Program

Adoption and impact studies can fulfill two types of purposes:
(a2} document impact or potential impact to support the decision of
investing in the given type of research, or (b} be used as a decision
tool within the Program's activities to assign resources to different
projects, ecogystems, etc. While the Ffirgt target is fulfilled with
studies at a rather aggregate level, the latter reguires substantially
more detailed analyses. Some examples of both types of studies
produced in the Tropical Pastures Program will be briefly described.

a} Ex-ante impact of CIAT's pasture research 1980

This analysis was produced for the "CIAT in the 1980s document”.
Its perspective was continent-wide and analyzed the I1mpact of an
abstract improved pasture technology at a very aggregate level using a
consumer—producer surplus framework.

Herd development was simulated with and without improved pasture
technology based on initlal cattle 1nventory by ecosystem by country.
Sigmoid adoption patterns starting at different points in time were
defined according to the status of pasture research for each condition
{ecological zone and country).

Twenty percent of the Impact were considered to be caused by CIAT's
research investment. This led to benefit cost ratlos of 31:1 at a 5%
discount rate and 15:1 at a 10Z discount rate (CIAT, 1981}. These
results documented the high pay-off of pasture research due to the
magnitude of the potential impact and the sensitivity of this result to
interest rates, a fact reflecting the long gestation perlod of benefits
Btream.

b}  Survey of A. gavanus adoption in Colombia, 1983

With the commercial release of A, gayanus (the first cultivar
developed through colaborative activities of CIAT and national pasture
research programs}) by several national agricultural research programs
from 1980 onwards, performance of this cultivar in farmers' flelds
became of Interest to the prograw. While the first study reported wag
more geared to documenting an impact, surveys related to early adoption
were clearly more geared at generating feedback for the researchers of
national programs and CIAT on the merits and limitations of the new
cultivar in order to gemerate new hypotheses to direct research,
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sector 1s acknowledged. This will require a particular effort to
document the attractiveness of legumes to farmers and the profitability
of producing seed of these cultivars.

¢} Nature and distribution of the benefits

Forages being an intermediate product for ruminant animal
production, the expected benefits are related mainly to beef and milk
production (in Africa aiso small ruminant production). Presently in
tropical Latin American beef 1is clearly the more important commodity but
an increased ifmpact on milk production can be expected if necessary
complementary investments, particularly in road infrastructuvre, are
undertaken,

Both these markets (but particularly beef) are characterized by a
supply elasticity which is very low in the short run (even negative in
the case of beef) while quite high in the long run. Price elasticities
of demand for beef and milk are of intermediate magnitude (0.5 to 0.8)
and expenditures shares are high (between 20 and 37% of total food
expenditure for beef, milk and dairy products for the lowest income
qualite of the population, RUBINSTEIN and NORES, 1980).

This has led to very unstable beef markets with typically 6-7 year
cycles, Adjustment i1s achieved by changes in both prices and
quantities. 1In milk, short to medium term supply response is higher,
therefore dampening price movements. Government intervention is
important in both markets due to the wage good character of both
products. It usually operates through controlled milk prices and
varisble amounts of imported dry milk. 1In the beef market direct
interventions are difficult and expensive duoe to the value of the
product, the high cost of comservation and the length of the cycles
leading to more emphasis on indirect measures such as credit rationing,
interest rates, exchange rates and changing taxation for beef trade.

Another i1mportant characteristic 1is that Impertant alternative
sources of animal protein exist. The Economics Section has undertaken
joint studies with FAO's Regional Office for Latin America and the
Caribean to better understand the demand relationships between different
meat sources leading to the estimation of income, price, and cross price
elagticities for beef, pork, and poultry.

Preliminary results clearly show that the main two competitors as
sources of animal protein in tropical America are beef and poultry,
while the pork sector is rather stagnant., Both industries have very
different input structures; their competitiveness varies between
countries and reglons due te their resource base and specific policies.

Given the nature of the preduction systems most of any potential
benefits are achleved through the markets., TIncreased subsistence
consuymption plays only & very minor role. Among consumers, lower income
strata tend to show higher income elasticities than higher income

groups,
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b) Characteristics of the improved pasture technology

The objective of the technology being developed by the Tropical
Pastures Program is to Improve animal productivity through the
introduction of impréved grass and legume cultivars into the system,
These new cultivars are the result of a germplasm collection and
screening effort which seeks materials with adaptation to soils,
climates, and biotic factors which require low levels of external
inputs.

While most agrieultural research has been almed at increasing land
and/or labour productivity through the intreduction of additional
caplital this technology aims principally at iIincreasing capital
(particularly ecattle) productivity through the introduction of new
forage cultivars and some complementary inputs (particularly P
fertilizers).

Both existing and improved pastures are perennial, a fact which
reduces the incidence of land preparation and seed costs in relation to
annual forages, but a fact which complicates adoption, impact, and
studies of these 1ssues.

Straight grass pastures have been introduced to the more
inteneively managed regions of the savannas, typically closer to the
markets or on somewhat more fertile soils. These are also the areas
with the highest potential for adoption of iwmproved legume-grass
associations., But given the perennial character of straight grass
pastures, the nature of the investment in them, which requires a
relatively high initial outlay and very low maintenance costs, makes it
diffieult to economically replace them, thus leaving only the natural
savannat In less favourable locations main as candidates for adopting
legume~grass associations. This does not consider some options
presently being studied to introduce improved legumes into existing
grass swards with very low inputs,

Nevertheless In general terms adoption of new perennial pasture
technology is an investment decision much wore complex than shifting
from traditional to lmproved varieties in annual crops. The perennial
character of these materials imposes ap additiopal cowmplexity for impact
assessment: the need to guantify the rate of degradation in order to
assess stocks of Improved pastures at any point in time.

While the role of the commercial seed preduction sector has been
very clear-cut in fostering the adoption of improved varieties of annual
crops such a#s rice or wheat and much more so in hybrid corn or serghum,
it ie much less so in tropical grass cultivars. Given the usual cash
limitations ranchers tend to prefer to multiply their own pasture seed,
frequently using permanent labour at slack periods. In addition to
producing their own seed, an important trade "over the fence' could be
observed for the case of A. gayvanus. This characteristic of forage
materlals of being easy to multiply can contribute to adoption but
definitely makes estimation of seed volumes and areas established
particularly difficult. For the case of tropical forage legumes a
greater need for an active involvement of the commsrcial seed producer
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ADOFPTION AND IMPACT STUDIES:
STATUS AND CURRENT THINKING WITHIN THE TROPICAL PASTURES PROGRAM

Carlos Seré

Introduction

Impact and adoption of agricultural research results have become a
widespread concern within the CGIAR and within the broader international
agricultural research community. This Is reflected by a rapidly
increasing number of articles and review papers (See smomg athe:s DE
JARVRY and DETHIER, 1985, SCHUH and TOLLINI, 1978).

This interest reflects the Increaging concern about the efficiency
of investing in agricultural research in 2 period where the rapid impact
of Green Revolution varieties of rice and wheat 1g loging its power as a
argument for expanded investments and there is concern about the shape
of the production function for agricultural research, Are we glready
operating at a level with rapidly decreasing marginal returns?

Most of the research investment by the CGAIR has gone iInto annual
foodecrops for direct human consumption. Tropical pastures are a guite
peculiar commodity within the CGAIR portfolie. They are perenmial and
additionally they are intermediate products for animal production. This
paper will attempt to elaborate {(an) the peculiarities of this commodity,
(b} their dimplications for adoption and impact, {c) the research
strategy being developed taking account of these realities, (d) some
initisl results and their implications, and {e) a summary of future
plans.

a) Nature of the production systems

Fxtensive livestock preoduction is the most feasible land use of 300
wmillion ha of acid infertile savanna solls of tropical Ameviea. These
frontier production systems make use of the ample land availability
(which produces large volumes of forage of such a low quality, that the
largest proportion has to be burnt to let animals graze the young
regrowth, which 1s of slightly better quality), require very low labour
inputs but have substantial capital requirements, mainly for cattle.
The performance per animal 1s very poor leading to a low capital
productivity, which frequently ijmplies that it is not ecomomic to stock
the ranches to carrying capacity. Cash is very scarce in these farms in
relation to the capital available and very variable over the years due
to.the cattle cycles, observable in most countries of the region (see
RIVAS and CORDEU, 1%83).






ADOPTTION AND IMPACT STUDLIES:

STATUS AND CURRENT THINKING WITHIN THE TROPICAL PASTURES PROGRAM

CARLOS SERE






67

REFERENCES

Ballestero, M. Evaluacion Economica de la Produccion de Frijol
{Phaseolus vulgaris L.) en el Canton de Perez Zeledon, con enfasis
en la Variedad Talamanca, (San Jose, Costa Rica: University of
Costa Rica, unpublished thesis). 1985

Borbon, E, Estudio Exploratorioc en tres zonas productoras de Frijol en
Costa Rica. {San Jose, Costa Rica: CIAT, unpublished report). 1984.

Borbon, E. and D. Pachico Cambio Tecnologico entre ?egggﬁos Agricultores
Un estudio Exploratorio de Frijol en Costa Rica. Presented at XXXI
meeting of the collaborative Program in Central American for Food
Crop Improvement, San Pedro Sula, Honduras. April 16-19, 1985,

Chapman, J,, E. Martinez, T. Ammour, J. A. Caso y M. Cuvi. Cambio
Teenologleo vy Relaclones Sociales de Produccion: Los pequesos Pro-
ductores del Distritoc de Peiibaye, Costa Rica. (San José, Costa
Rica: TICA). 1983.

Consejo Nacional de Produccifn., Compendio Mensual Estatistico
(San Jose, Costa Rica) various issues,

Crouch, L. and 4. de Janvry. "The Class Basis of Agricultural Growth".
Food policy. Feb. 1980,

Food and Agriculture Organization. Food Balance Sheets, (Rome: FAO)
1984,

Galinde, J. J., G. 5. Abawi, H. D. Thurston, and G. Galvez, " Effect of
Mulching on Web BYight of Beans in Costa Rica”. Phytopathology 73
{1983) 610-15,

Hall, C. Costa Rica: Una Interpretacidn Geogréfica con Perspectiva
Histoérica {(San Jos&, Costa Rica: Editorial Costa Rica). 1984.

de Janvry, A. and J. J. Dethier. Technical Innovation in Agriculture
(Washington, D.C. CGIAR). 1985.

Pachico, D, "Bean Technology for Small farmers: Biological Economic
and Policy Issues', Agricultural Adminiscration. 15 (1984) 71-86

Pineiro, M., E. Trigo, and R. Fiorentino "Technical change in lLatin
American Agriculture". Food Policy. August, 1979.

Von Plateau, H. G. Rodriguez and J. Lagemann. Farming Systems in Acosta-
Puriscal Costa Rica (Turrialba, Costa Rica: CATIE) 1982.

Stewart, R, Basic Grains Pricing policies and their effects in Costa
Rica. {Raleigh, N. Carolina: North Crolina State University,
unpublished PhD. Thesis). 1984,




66

Table 6. The distribution of Benefits from Improved Black Bean
varleties. Rio General, Costa Rica, 1984,

Adoption in Adoption in  Benefits

Farms Planted System Broadcast System Share
Farm Size (%) (% Area) (% Ares) (%)
0-10 ha. 43.2 83.1 39.5 26.2
10»3 - 50 ha- '@G.& 83;3 49.2 3?-6
50.1 - ha 16.2 84.4 77.6 36.2
Total 100.0 82.8 53.7 100.0

Source: Survey data.
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Conclusdion: Future Research

A critical part of the success achieved in the generation and
transfer of improved black bean varieties In Costa Rica has been the ex-
istence of .an integrated multi-institutional effort. Without basic
breeding and gelection research, the new varieties would not have been
developed. Without on~farm evaluation, the best wvarieties for farmers
conditions would not have been readily identified. Without an effective
extension and seed multiplication effort, the spread of the new
varieties would not have bheen so widespread or rapid. Costa Rica has
had & particularly effective seed program, and this appears to be a cri-
tfcal factor in why improved bean varieties have moved more quickly
there than else where in Central America,

Though repeated surveys have consistently shown a pattern of sig-
nificant adoption of improved wvarietieg in Southern Costa Rica, even
among swall farmers, relatively little is known sbout thelr spread else
where in the country. Additional research is in process on this gues~
tion, with a survey of Upala, Costa Rica's second most important bean
region, having been completed in 1985. Nonetheless no data on adoption
is available from regions which account for two-fifths- of national
production. Such information could clarify further the nation wide di-
mengions of the lmpact of the new varieties.

Yet the impact of the new bean varieties can not be fully under-
stood solely by analyzing the behavior of producers. The effect of the
increased supply on prices must also be considered. 1In Costa Rica,
though, bean prices are administered by the CNP, not determined in the
market. Therefore, to estimate the distribution of benefits from the
new technology between consumers and producers, it is necessary to ana~
lyze in more detail bean pricimg peolicy and its relation to new cost
reducing technology.

Lastly, this study should have made clear that crop improvement
programé must be dynamic. For exawple, from the survey field work it
became clear that anthracnose was on incipient problem with Talamanca.
This Information was taken up by bean researchers, who are now address-
ing this problem., Likewise this study indicates that contrary to prior
expectations the traditional system (broadcast) is relatively less used
by small farmers than large, The relative potential for improvement of
these two systems needs to be better understood since it may have an
important bearing, for example, on optimal plant’ architecture. Thus,
commodity programs can derive substantial benefit from feedback on farm-
ers' often dynamic conditions.
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Table 5. Bean Production, Marketing, Imports and Prices, Costa Rica,

Official

Bean

Year Production Imports Purchases Price
ending {Tons) {Tonsg) {Tons) (1980 c/kg)
1885 23,002 =0 14,178 7.66
1984 20,780 13,612 17,184 8.7¢
1983 14,362 15,218 9,447 8.99
1982 16,312 10,772 3,419 8.24
1981 12,289 12,604 8,900 7.99
Source: CNP,
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Producers clearly benefit from the new varieties, and small farmers
share {n these benefits., A high proportion of small farmers have adopt-
ed the new varieties, and a high proportion of thelr srea, especially of
planted beans, is now in new varieties (Table 6). Clearly small farmers
have had access to the new technology, and it appears to be scale neu-
tral.

Neverthelegs, swall farmers receive about one-quarter of the
benfits of new technology even though they comprise two-fifths of bean
farmers. This occurs due to two factors. TFirst, the large farmers sim-
ply cultivate greater extensions of beans. The average large farm
plants 2.8 hectares of improved varleties, four times the area planted
on average by swall farmers (0.7 ha). Second, not only do large farmers
cultivate much greater areas in the broadcast system, but .also they de-
vote a much higher proportion of their broadecast area to improved vari-
eties,

Consequentiy, mediuvm and large farmers receive a2 greater share of
total benefits from the new varieties, as well as greater benefits per
farm. This does not result due to any biae counter to small producers
in the new technology, but rather 1t is-a.direct outcome of the dis-
tribution of resources. While small farmers obtain less absolute bene~
fits from the nmew technology, the relative importance of these benefits
as a proportion of farm Income may well be higher on small farms.

Although small fsrmers have been clear gainers from the new
varieties, and though these gains may be lmportant relative to their to-
tal farm income, in this case scale neutral technology has not heen an
efficient means of redressing income iInlquities. Alleviating income
disparities is probably not a realistic objective to expect of improved
agricultural technolgy even when it can make a real contribution to iIn-
comes and welfare of the poor (Pachico).
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Table 4, Costs and returns to Bean production systems and varieties,

Rio General, Costa Rica (5U.8. 1985/ha).

Broadcast System

Planted System

Local Improved Local Improved
Variety Variety Varilety Variety
Labor 36.76 36.76 71.62 71.62
Seed 25.26 54.06 12.96 27.36
Fertilizers 0 0 31.50 31.50
Protection Chemicals 0 0 28.98 28.98
Capital Costs 5.58 .18 13.06 13.76
Harvest 43.44 44,86 51.38 69.26
Land 112.00 112.00 112.00 112.00
Total costs 223,04 255.86 321.50 355,48
Gross value 294,66 368.48 452.02 609.40
of output
Net Income 71.62 112,82 130.52 253.92
Return on costs (L) 32.1 44,0 40.6 7i.4
Cost/kg 0.49 0.45 ¢.46 0.38
Returns to
family labor 14.1 17.7 12.4 15.3

{kg/day)

Sopurce: van Platen et al; Ballestero; Survey data,
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varieties is $123/ha 1in the planted system, and $41/ha in the broadcast
system, while the marginal return on capital is over 400% in the planted
system, and over 200% 1in the broadcast system. Thesge high returns have
Induced farmers to allocate over 80F of their area of planted black
beans to new varieties, and over 50% of the area breadcast,

Impact of the New Varieties

Bean production in Costa Rica reached an all time peak in 1984, and
this record was surpassed by an even greater harvest in 1985 (Table 5).
Similarly, the quantities of beans purchased by CNP also reached record
high levels in 1984~85, while imports dropped to nil in 1985. Comparing
1984~85 with 1981~83, annual average production rose 7370 tons, while
official purchases increased 8426 tons and -mports fell 6055 tons. The
period 1981-83 corresponds to the original releage of the new bean vari-
erties, and is a period in which they would have had very little
impact, while by the 1984-85 period use of the unew varieties was wide-
spread.

Doubtless the new wvarieties have contributed to the climd in bean
production, though it cannot be sald for certain that their use is the
sole cause of the observed production surge.

Projecting the adoption rates observed in the Rio General t¢ az na-
tional basis, and assuming that in adoptipng the new varieties farmers
did not change theilr production system or thelr area cultivated, it is
estimated that the improved varieties would have increased production
some 3900 tons in 1985 while farmers would have enjoyed ar Increase of
U.S. 51,800,000 in private profits. This estimate does not take into
sccount any bean price reduction that may have occurred due to increased
supply, which would decrease farmer benefits.

The evidence from the Rio General region suggests that the new va-
rieties could have contributed more than half of the increase in bean
production observed nationally, and this figure could be greater if the
improved profitability of the new varieties induced farmers to expand
area planted or switch from the broadcast to the planted system. On the
other hand, adoption levels way have been different in other production
zones. Moreover, other factors, such as weather, may have also played a
role in buoyant 1984-85 bean production. The bean price, though, seems
unlikely to have motivated s major output expansion in 1984-85 since the
real price peaked 1n Septewber 1983 and fell steadily throughout the
entire period.
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Varieties and Systems

Data from several different surveys across years and reglons indi-
cate that in the planted system the Improved varieties express a greater
vield superiority over the local varietieg in the plented system than in
the broadcast system (Table 3). In the planted system the improved
varieties outyield the locals by an average of 46.1%2 or 307 kg/ha, while
in the broadcast system they outyield the loecal varieties 23.1%7 or 108
kg/ha, Consequently it is hardly surprising that farmers are far more
likely to cultivate the iomproved varieties when they use the planted
system than they are when they use the broadcast system. This, for
example, largely explains why the percent of farmers using the iImproved
varieties was higher in the first season 1984 which 1s 100% planted,
that iIn the second season 1984 when broadcast is the more common systen
(Figure 1). Among those black bean growers who do use the planted
system in the second season, 80.0% sow improved varieties, compared to
40,1% of those in the broadecast system.

Analysis of costs and returnsg of alternative combinations of varl-
eties and production systems illustrates how farmers of different re-
source endowments select their production practiceg. In a full oppor-
tunity cost framework, cultivating the improved varieties in the planted
system leads to the highest return per hectare, more than double that
obtained in broadcast beans (Table 4). Returns to capital are also
highest with improved varieties in the planted system even though this
system has the highest total costg. Thus, in the absence of & capital
constraint, it pays to invest the additional capital required for the
rlanted systen.

The broadcast system never generates returns to land competitive
with those of the planted system, and this is doubtless a principle rea-
son why small farmers make greater use of the planted system, However,
as the opportunity cost of land declines, as it does with a shift to
more marginal land or with inecreasing farm size, the broadcast sgystem
can obtailn a return on capital that is competitive with the planted
system,

The chief attraction of the broadcast system is its Jow labor
input and low capital requirement. For farmers facing stringent con-
straints in labor and cash availability, the broadcast system remains
the lowest cost method of being able to produce beans. The broadcast
system also results in higher net output of heans per day of family la~
bor, though its advantage is slight.

Nonetheless, the planted system has the lowest average with cost
for bean production, holding the opportunity cost of land constant.
Thus, urnless the oppertunity cost of land is very low, or when labor or
capital are 1imiting st guite a low level, the returns to both land and
capital are higher in the planted system,

Within elther system it clearly pays to produce with the new
varieties rather than the local. Even with the cost of purchasing
pfficial seed which for most farmers would be a2 one time rather thae an
annual cost, the net marginal return of shifting from local to lmproved
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Table 3., TFarmer yields with lmproved and local black bean varieties,

by system and season, Costa Rica.

Yield Yield
Improved Local
System Region Cycle (Kg/ha) (Kg/ha)
Planted South 19828 662 575
South 19834 977 616
South 198438 1129 848
North 1984 /85 1124 625
Average 973 666
Broadcast South 19818 435 319
South 1982E 543 403
South 19848 584 589
Korth 1984/85 738 555
Average 575 467

Source: Chapman et al; Ballesterc; CIAT survey data.
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Farmers' appreciation of the characteristics of the pew vari-
etles were also crucial to their quick diffusion. Among farmers who
know Talamanca, 8l1% considered that it outyields local varieties and
922 preferred Talamanca for d1ts upright architecture, which both
makes cultural practices more manageable and also makes the plant
more tolerant of humid conditions 1n particular leading to better
grain quality at harvest.

Lack of resistence to anthracnose is the only problem so far ob-
served with Talamanca in farmers' fields. Although this has not vet
gignificantly impeded farmers' use of Talamanca, a breeding effort is
now underway to incorporate anthracnose resistence into Talamanca.

Brunca has achieved & much lower level of adoption than
Talamanca in part due to its later release, To 1984 it was cultivat~
ed by only 7% of farmers in the wet season {compared to 551 for
Talamanca), and 15% of farmers in the dry season (compared to 44% for
Talamnaca). Among the few farmers who have experience with Brunca,
B8% consider 1t high yielding, but 571 faulted 4its prostrate archi-
tecture which makes management more difficult in the planted system
and leads to more disease and poorer grain quality 1o high humidity
conditions, This view, though, seems to be that of farmers using the
planted system which prevails in the wet season and which generally
entails the need to enter the field to undertake cultural practices.
The preostrate architecture of Brunca may be an advantage for competi-
tion with weeds in the dry season broadcast system, where farmers
realize no cultural practices between sowing and harvest.

This is supported by the fact that there is more frequent use of
Brunca in the dry season than the wet {77 vs. 15%), while the reverse
ig trove for Talamanca {55% vs. 44%). Moreover, of dry season sowings
of Brunca only 20% are in the planted system, but 37% of Talamanca is
planted, Thus, Erunca seemg better adapted to the broadcast system
while Talamanca is preferred for the planted systems. Indeed, the
objective of Costa Rican bean scientists 1In releasing the two
varieties was that Brunca would be more suited to the broadcast
system,

Although Talamanca and Bruneca account for 88%Z of the black bean
area to improved varleties, farmers slso make some use of other im~
proved varietles such as Porillo Sintetico and Jamapa.



Table 2, Bean Production G8System by land tenency
Rio General, Costa Rica, 1984

for Ffarmg of different slzes. Rio

Planted System

Broadcast System

Own Rented” Ovmn Rented®
Farm Size Land (%) Land (%) Land (%) Land (%}
(=10 ha 70.5 29.5 35,5 64.5
10.1~50.0 ha 92.7 7.3 88.4 11.6
50,1 4 ha 100.0 0 49,2 50.8

Principally share cropped

LS



Figure 1. Percentage of Farmers Adopting Improved Bean Varieties,
Perez Zeledon, Costa Rica, 1981 - 84,
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Source: Chapman et al 1981B, 1982B; Ballestero 1982B, 1983A;
CIAT survey 1984a, 1984B.
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Another advantapge of the broadcast system is its low cash ir-
vestment. In the planted system higher yields are achieved in part
through the use of chemical fertilizers, fungicides, herbicides or
manual weed control which often necesgitates the hiring of labor.
Hence for fazrmers facing a very severe capital constraint, or produc-
ing besns for subsistence and not for market, the breadcast systen way
be preferred for its low cost,

In sum, the broadeast system is more appropriate for large farm-
ers with ample land and relatively scarce labor. It 18 alsc uvsed by
gmall fermers who sharecrop, who face severe capital constraints, or
whese labor is =zbsorbed by the coffee harvest. The planted system
appeals primarily to small farmers who lack land to leave in fallow
and who wish to maximize returns to their scarce resource-land.

Adoption of these varieties can be followed through a number of
studies, A 1982 survey of small farm technology was carried out by
ITCA {Chapman et al). 1In this study a sample of 98 farmers was ran—
domly drawe from mipistry of health lists of residents of Pejibaye.
In 1983 the University of Costa Rica drew a random sample of 195
farmers from ministry of health lists in Perez Zeledon (Ballestero).
In 1985 CIAT interviewed a random sample of 159 farmers in Perez
Zeledon and Buenos Aires, thus obtaining broad coverage of the Rie
General., In each succeessive study the geographical coverage of the
sawmple was expanded., All data reported in trhis paper, is from the
1985 survey except where otherwise indicated,

The data from the three studies show a rapid spread of the new
varieties in Perez Zeledon from 147 of farmers in 1981 (Chapman et al)
up to 817 In the 1984 May wet season and 73Z in the 1984 September dry
season sowing (Figure 1). While these data from Perez Zeledon portray
the pattern of the diffusion of the new varieties, the 1985 survey
indicates that the level of adoption is somewhat higher in the more
accessible Perez Zeledon reglion and that the level of adoption over
the Ric General region as a whole was 60Z in the 1984 wet season, and
52% in the dry season sowing. It is expected that the more outlying
regions should cateh up and eventually attain the same levels of
acceptance as in Perez Zeledon where adoprtion appears to have peaked
in the range of 75-80% of farmers. The new varieties covered 717 of
the area cultivaced to black beans in the Rio General during the 1984
wet season and 53% of the srea in the 1984 dry season.

The wide availability of Talamanca and Brunca seed, principally
through the CNP, has greatly facilitated their rapid diffusion, with
37.8% of adopting farmers first having obtained seed from official
sources (Ballestero). Although most farmers normally save thelr own
seed, the easy accegs to officlal seed supplies quickly bullt up a
large critical mass of farmers with seed of the npew varieties. Most
(53.5%) farmers using new varieties first obtained seed from other
farmers, but this was possible in large part because there existed a
substantial pool of local farmers who had obtained the new seed from

the CNP.
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Table 1. Land use intensity with Two Bean Production Systems, Rio
General, Costa Rica, 1984,

Broadcast Flanted

Rotation® Beans (%) Beans

(%)

(ne crop then Fallow 32 7
Two cropa/year, then fallow 32 22
Three crops in 2 years, then fallow 36 16
Four crops in 2 years, then fallow 0 27
Continuous cropping, 2 crops/year 0 29

aCrops in rotations inc¢lude beans, maize, and rice in various combinations.

Source: CIAT Survey, 1385,
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The planted system alsc has the advantage of permitting more in-
tense crop rotatioms, with planted beans being used in rotations that
involve two crops annually for at least two years in the case of nearly
three~-fifths of the farmers using the system (Table 1}. 1Im contrast,
three~fifths of the farmers using broadcast beans do so in rotations
that consist of one or two crops followed by a fallow. Moreover, fallow
periods between the two systems differ, with the farmers reporting an
optimal fallow of two years or more with broadcast, while with planted
beans one year is the most common fallow period.

Although the land extensive broadcast svstem I1s traditional, the
newer planted system which leads to higher land productivity is pre-
ferred by small farmers. On farms of less than 10 ha. 59% of the area
sown to beans in 1984 was in the planted system compared to only 41% on
farws over 10 ha. Small farmers are increasingly less able to sustain
the fallow periods necessary to maintain soil fertility and build up the
weed cover needed for the broadcast system. Only 16% of farms less than
10 ha. reported having enough land to leave in fallow, while among farms
10-50 ha., 507 have sufficient land for fallow, and on farms greater
than 50 ha, 88% had enough land,

While the ground cover provided by the cutting of the weeds in the
broadcast system does serve as a barrier to erosion as well as provide a
multeh that reduces incidence of web blight (Galindo et al), a low labor
requirement is the advantage most often cited by farmers (Ballestero).
During the second season {(0October sowing) when labor 1s scarce due to
the coffee harvest, 86% of bean avrea is in the low labor broadcast
system, and only 14Z in the plented system, However, in the first
season "wet" sowing (May), when labor is not so limiting, 100% of bean
area 1s in the wmore labor intensive planted system,

The lower labor requirement of the broadecast system is borh more
compatible with seasonal whole farm labor demand, and also more suitable
for larger scale production where land is iIn relatively ample supply
compared to labor. For example, in the second season when labor is more
limiting, 58% of farmers cultivating planted beans sow less than 0.75
ha, compared to only 10%Z of farmers using the broadcast system.
likewlise small farms {less than 10 ha.) devote 24% of thelr second
season bean area to the planted system compared to 127 for medivm sized
farmg (10-~50 ha.) and 10% for large farms (over 50 ha.)}.

Small farmers are- able to make use of the broadcast system largely
through renting or sharecropping land (Table 2). Yost (65%) of the area
cultivated by small farmers that is in the broadcast system is rented or
sharecropped, while 71%Z of their area in the planted system is owned
land. Similarly large farmers cultivate about half their broadcast area
with sharecroppers while all their land in the planted system is owned.
Thug, to a considerable extent small farmers continue to use the
broadcast system only because they are able to obtain low opportunity
cost land to rent or sharecrop.
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inputs difficult to obtain on the fromtier. A sufficiency of bheans for
own coneuvmption can ordinarily be easily obtained, and before the road
was built into the Rio General in the 1950's, there was little wvent for
surplus production, Thus, most production was for own consumption and
beans were an important dietary staple.

Despite the onset of rapid urbanization in the 1960's, beans have
remained & staple food in Costz Rica, continuing to provide nearly a
tenth of npational protein consumption (FAO 1979~8l). With few
exceptions, however, traditiomal production systems have not been able
to meet demand, and Costa Rica has been a consistent bean importer
to make up this shortfall. Bean production has alsc been depressed by a
policy of maintaining domestic bean prices well below world market
prices (Stewart).

As Costa Rican society became more differentiated and modernized, a
program of formal scientific research to increase the productivity of
besns was initiated. This institutional fnnovation began in the Univer-
sity of Costa Rica (UCR) in 1958, and by 1978 bean research was an inte~
grated effort of the Ministry of Agriculture (MAG), the National Produc~
tion Council {CNP), the National Seed Office (ONS) and the UCR, while
the International Center for Tropical Agriculture developed close ties
with Costa Rican bean research {Chspman et al).

The activities of these new institutions {m agriculture provided a
flow of new services to agriculture: research (UCR, MAG), extension
{MAG), on~farm trials {CNP, MAG), seed production and distribution (CNP,
ONS), and marketing (CNP}. Simultaneously, transport improved and other
gervices (eg agrochemical input supply, credit) became increasingly
available 1n Rio General.

In summary, though the upper Ric General valley retains many ves-—
tiges of its frontier character, increased population pressure and the
penetration of services from a modernizing urban sector have created a
radically new enviropment for agriculture, Changes in bean production
technology assoclated with these processes will now be discussed.

Bean Production Systems

Farmers can choose between two alternative production systems, el-
ther the traditional shifting cultivation broadcast system, or a newer
intensive system based on planting with the digging stick.

The planted system was first used by a few farmers frow about 1978,
but it began to spread rapidly since 1981-82, both in The Rio General
and also in other major bean producing regions in Costa Rica (Borbom).

This system is associated with wmore iIntense management as most
farmers apply chemical fertilizer (82X}, spray to control imsects and
diseases (71%) and control weeds either manuvally or with herbicides
(71%). 1In contrast, only 2% of the farmers utilize agrochemicals in the
broadcast system. The more intense wanagement of planted beans leads to
higher ylelds (1055 kg/ha) than are obtained with the broadcast system
(583 kg/ha). '
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Opportunities presented by new production technologies as well as
emerging resources scarcities that undermine the -viebility of
traditional production practices are leading to the adoption of new
production technologies, even in traditional food staples produced by
small farmers in Latin America., The conventional view has been that
technical change in Latio America has been concentrated in .export or
commercial erops that are produced primarily in the large farm sector,
while small farmer food crops have been bypassed by technical change
(Pifitero et al; Crouch and de Janvry; de Janvry and Dethier).

Such has certainly been the case until recently in Costa Rica.
Here technical change doubled the productivity of export crops such as
coffee and sugar cane, from the 1950's to the 1970's, but bean vields
remained stagnant at 400 kg/ha.in the same period (Hall). Though im-
proved varietlies and the use of agrochemicals became widespread in Costa
Rican export ¢rops, bean production remained rooted in low productivity
shifring cultivation systems, an almost direct inheritance from
pre~Colombian practices {(Chapman et al; Platen et al),

Recent studies, however, have begun to observe signs of technical
dynamism in Césta Rican bhean production, as new varieties are being
adopted and production systems Intensified (Ballestero; Borbon and
Pachico)}. This paper examines the extent, nature, and causes of recent
changea in bean producticon in the upper Rio General wvalley of southern
Costa Rica in order to assess the potential for technical change in
small farmer food staple crops in Latin America.

Costa Rican Context

Expansion at the agricultural frontier has been a critical part of
Costz Rica's accommodation to an explosive population growth that
peaked at =near 4Z/yr in the late 1950's. Settlement of the previ-
ously sparsely populated Rioc Ceneral valley took place from the 1920's
to the early 1960's when this population growth was at its height. By
the 1970's population pressure was being felt in the upper Rio General
which was already converted to an area of net emigratiorn to new fron-
tiers yet further south (Hall).

The Rlo General watershed is now the leading bean producing regionm
in Costa Rica, accounting for 32.6%7 of national production (CNP). Tra-
ditional bean production practices in Ric General reflect the charac-
teristice of this transitional period of frontier settlement. Tradi-
tionally bean seed is first broadcast into fallow or uncultivated land,
then the weeds are chopped down by machete to cover the bean seed. The
crop is then left untended until harvested. Land thus cleared for bean
production may be left again in fallow or pasture, or aunother crop
(maize, upland rice or beans) can be taken before leaving the pleot to
fallow.

Though land productivity is low in this broadcast (tapade) system
of shifting cultivation, typically no more than 100-200 kg/year through
a nermal four-vear cycle, the system is viable on the frontler where
land is in relatively ample supply. The broadcast system has the advan-
tages of a minimal investment in labor and capital and requires no
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The case of cassava exemplifies a commodity approach to income
generation and development. The role of commodity "booms" in agricultursl
development 1is often underplayved but such examples as coffee and later
soybeans in Brazil or rubber and later oil palm in Malaysia highlight the
commodity a2s a growth source. A commodity approach te research is a
logical solution to the difficulties in focus and problew identification in
applied research., However, a commodity focus also has a potential role in
development and it can be easily linked to agricultural research, on ths
one hand, and to agricultural policy on the other. A commodity approach to
identifving the key interventions that lead to income growth and equitable
distribution thus has certain merits, Such an approach slices the world in
a different way than, say, farming systems research. Whereas the latter
adopts a regional, production, and often farm strata focus in order to
delimit the system universe, a commodity system s defined across a variety
of system levels, including farm, marketing and consumption systems. The
recent search for holism iIn agricultural research thus need not in zll
cases sacrifice a8 commodity focus,

Nevertheless, cassava 1s not necessarily a paradigm for the
organization of research in all other commodity programs, just as wheat and
rice are relatively unique cases as well. What is apparent, however, is
that the focus and structure of the research program and in turn its
effectiveness follows from a clear specification of potential impact. That
TARC's should be measured by theilr impact thus has obvious benefitsg, but in
many cases this moves commodity research programs away from a singular
focus on breeding and forces links with more development-oriented
activities, This has implications for the type of institutions with which
TARC's work., That TARC's serve ouly national research organizations thus
becomes too limiting and instead there is a natural tendency to collaborate
with that institution or complex of institutions which best assures ilmpact.
Impact, however, creates its own dynamic, and since crop expansion creates
demand for improved production techmology, this process in the end
strengthens national commodity research programs. TInsuring impact from
improved technologies 1is a complex enterprise and making research
institutions responsible for such impact forges organizational Ilinkages
that assure this end. Research thus moves from being a passive to a very
much activist enterprise; programs like cassava cannot wait for impact but
rather must create the conditions that dinsure it, Impact assessment
directs that effort rather than providing the eplitaph,
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and CIMMYT. Impact assessment can play & more active role in & research
program but that role must begin before actual impact ig even detectable.

Such a role for lmpact assessment, however, presupposes that there are
alternatives in research design and in their consequent impact. The focus
of the CGIAR system's objectives on increased food production by the small
farmer and increased food consumption by the poor consumer suggests that
there are such alternatives. The argument, however, has been made that
thege objectives are obtainable through appropriate commodity choice and
country priorities. That 1s, focusing research on crops grown principally
by small farmers and/or those which form a large portion of the diet of the
poor can be expected to beneflt the poor, Some of those who take this
position go further to claim that actual decisions within the commodity
research program can be isolated from concerns about impact, and the recent
baundwagon among social sclentiste for the scale neutrality of improved
varieties represents an apparent acceptance of this point of view. Research
in this conception 1is defined by purely technical criteria and the
priorities set within the particular disciplines and the respective
literature,

However, cassava is a case in point that, while income distributional
goals are first set by defining the research center's crop portfolic - eg.
the principal objective In cassava is to increase small farmer income while
in tropleal pastures and rice it is to improve the nutrition of the poor
——, decisions made within the particular research program determine whether
these income distributional goals are met. On the one hand, developing a
dried cassava industry in Latin America based on large-scale production
units and production technology could have been an option in the program’s
research strategy. On the other hand, hammering the point once again, am
investment in research on cassava production technology by no means insures
a positive impact on small farmer incomes, A cassava equivalent of TR-22
or CICA 8, in and of itself, has little chance of impact in Latin America.
If crop research is to have an impact on socio-economic objectives, then
that research needs to be defined in terms of the soclo-economic
environment in which that technology is to be released. If taken
seriously, such a focus fundamentally affects how the research program is
organized and how closely it is linked to what are seemingly development
activities, Tn particuvlar, if the program's objectives include income
distributional goals, then research activities almost certainly must be
integrated with field-level, developmept-oriented research.

The success of the dwarf rice and wheat varieties in Asia has tended
to parrow the conception of the types of innovations that IARC’s produce to
essentially varieties, with the attendant misconception that improved
varieties alone are in all csses sufficient for impact. This concluslon
does mnot characterise the cassava program which has searched for
innovations not only in production technigues but also in post-bharvest and
utilization technology and even organizational and institutional
innovations —— Ruttan (1984) has recently argued that the latter is a
primary output of social science research. In the case of cassava it is
difficult to divine which type of innovation will have the greater impact
and therefore which should be the principal comcern. of the research
program. The innovations reinforce one another. Thus, restricting an
TARC's mandate to just germplasm can ip some cases be unproductive.
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Simalation of Social Benefits of Dried
Cassava and Fresh Root Storage Technologies, 1994,

Siruation

in 1985 A" B ¢t b
Emplovment in 1994:
(mon—vears)
Rural employment 21608 21541 27422 23740 28448
Urban employment 4404 4365 4363 6278 6306
Foreign Exchange Served in 1994:
Million US-$ 0.56 0.65 11.05 C.48 8,27
Increage Improducer Surpliis:
{million US-§)
Small farms n.a. - B.4 8.3 14,1
Medium farms n.4. - 11.8 8.1 17.7
Large farms n.a,. - 17.1 10.3 24,6
Increase in Consumer Surplus:
(million US-$)
Metropolitan consumer n.a. - -1.1 24.3 23.6
Intermediate urban consumer n.a. - ~0.9 2.4 2.0
Rural consumer n.a. - ~3.5 13.4 11.7
Animal feed industry n.8. - 8.6 -0.4 5.2
Increase in total benefits:
(million US-~§)
Froducers n.a. - 33.3 20.6 48.5
Consumers .8, - -3.7 40.0 37.2
Industry Ii.a. - 7.2 -1.,9 2.8
Total n.4. - 34.8 58.7 88.5

*

For explanatory notes on the different simulations reported, see Table 26,
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Table 26. Atlantic Coast, Colombila: Simulation of Consumption Impact of Dried
Cassava and Freeh Root Storage Technologies, 1984,

Situation x * * *
in 1985 A B C D
Fresh Cassava Consumptiont
(kg/head)
Metropolitan area 29,9 21.6 21,1 39.4 39.6
Intermedigte urban area 53.5 46.5 45,0 S7.7 58.2
Rural area 80.6 63.7 62.2 83.3 83.8
Producers 164.0 158.5 152.4 146.5 148.1
Fresch Cassava Prices:
(US-$/ton)
Metropolitan area 404 387 399 348 346
C.V. Cassava price in
metropolitan area 0.11 0.11 0.07 0.11 0.06
Intermediate urban area 252 236 247 264 260
Rural area 243 228 239 256 253
Dried Cagsava:
Total Consumption (toms) 4089 4681 80108 3494 59923
Price (US-$/ton) 221 199 215 230 226
C.V. of total consumption 0.46 0.25 0.29 0.65 0.38
% utilization of drying
capacity 0.82 0.94 0.74 0.70 0.66

A: Present situation develope as expected without growing drying industry or
fresh cassava storage

B: Drying industry develops

C: Fresh cassava storage is Introduced

D: Fresh cassava storage and dried cassava develop together

¥
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Table 25. Atlantic Coast, Colombia: Simlatfom of Social Benefits of
bried Cassava and Presh Root Storage Technologies, 1984

Situation % - * x
in 1985 A B C D
Fuployment in 1954:
{man-years)
Rural
employment 21608 21541 27422 23740 28448
Urban
employment 4404 4365 4363 §278 6306

Forelen exchange saved in 19947

Millions 05~§ 0.56 0.65 11.93 0.48 8.27

‘[nérease in producers surplas:
(million US-$)

Small farms n.a, - 8.4 8.3 14.1
Hediu‘m fam$ N.B. - 1208 8»1 1?;7
Lﬁr&% fim 1T - 17.1 10.3 24.6

increase in consumars surplog:
(million US-§)

Metropolitan
consumers n.a. - -1.1 24.3 23,6

Intermediste
urhan
CONSUMETS n.a, - -3.9 2.4 2.0

Rural
consumers Bel, - ~3.5 13.4 11.7

Aulpal feed
industry n.a. - 8.6 ~0.4 5.2

Increase in total benefits:
{million US-3)

Producers Ref, - 3.3 20.6 48.%
Consumers n.a, - ~5,7 40.0 37.2
Industry t.a, - 7.2 40.0 37.2
Total n.a. e 34.8 58.7 88,5

* TFor explanatory nofes ou the different simulstions reported, ses
Takie 17.
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Varying vyleld and investment response assumptions provide useful
insights into the development of the cassava economy. An Important
conclusion 1s that the development of the cassava industry and oversll
production response is quite sensitive to cassava yilelds. Improved
productlion technology can provide an important stimulus to the growth in
the dried cassava industry. On the other hand, increasing the rate of
investment iIin drying plants 1s also a2 stimuilus to inereased cassava
production, partially through the further reduction in price wariation,

The expected benefits in the development of a dried cassave industyy
over the ten-year period are significant (Table 25). Benefits are captured
by producers but with the important consideration that there is little
negative impact on consumer welfare. Producer benefits gre sxpected to be
distributed more or less proportionally according to farm size, Employment
in the cassava sector 1s expected to increase at sbout 2,7% per anoum, due
in part te increased labor utilization in the drying plants but principally
to intensification of farm production. This is about the rate of
population growth and although significant is not expected to put pressure
on wages in the region., Finally, the production of dried cassava will be
replacing imported sorghum, resulting in a reduction in foreign exchange
outflows.

The impact of the fresh root storage technology can also be simulated
within the model (Tables 26 and 27). Introduction of the fresh root
storage technology reverses the downward trend in cassava consumption and
increases consumption Ilevels in metropolitan areas well over present
levels. Consumer prices in urban areas are lowered significantly while
farm prices actually rise slightly. Fresh storage technology in fact has
the poteantial to generate higher benefits than in the development of a
dried cassava industry, although in this case benefits go primarily to
consumers. Development of botrh markets results in a very high level of
benefits, biased only somewhat more to producers than consumers.
Developument of the dried cassava lndustry, however, is not as rapid.

Models reflect the current understanding of the cassava commodity
system aund the expected adjustments in the development of an slternmative
market. In one respect they represent a standard against which progress
within the project can be measured. On the other hand, when the model
results are compared to actual adjustment patterns and benefit streams, the
interplay provides a basis for improving understanding of that process.
Understanding change in a rural economy thus becomes an interactive process
between model formulation and verification. 1t is this understanding which
provides the means, particularly through organizational and institutional
adjustments, of directing the impact of new technology toward the defined

objectives,

Conclusions

Tmpact assessment can play a valuable role within the international
centers, but it is most effective if it is an integral part of an on-going
research program. Ex-post impact evalvation, in and of itself, makes
{nteresting history but 1is of 1little use to decision-waking within a
research program unless it is closely linked to questions about technology
design. An interesting question is the effect that the innumerable impact
studies of improved rice and wheat varieties has had on research at TRRI
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Table 24, Atlantic Coast, Colombia: Simulation of Consumption
Characteristics of Cassava Economy, 1994,

Situation

in 1985 A" B" 81" 82" B3"
Fresh cassava censumption:
{(kg/head)
Metropolitan
area 29.9 21.6 21.1 21.2 20.7 21.0
Intermediate
urban ares 53.5 46.5 45.0 45.4 43,9 44.5
Rural area 80,6 63,7 62,2 62.6 61.0 6l.7
Producers 164.0 158.5 152.4 153.9 152.5 150.2
Fresh cassava prices:
{18-$/ton)
Metropolitan
area 404 387 399 396 409 404
C.V. Cassava
price in
metropolitan
area 0.11 0.11 0.07 G.07 0.05 0.04
Intermediate
urban area 252 236 247 244 256 251
Rural area 243 228 239 236 248 243
Dried cassava:
Total
consunption
(tons) 4089 4881 80108 84880 62667 95797
Price
(US~$/ton) 221 199 215 211 228 720
€.V, of total
consumption 0.46 0.25 0.29 0.29 0.33 0.26
Z utilization
of drying
capacity 0.82 0.94 0.74 0.75 0.67 .64

* For explanatory notes on the different simulations reported, see
Table 17.



41

Table 23, Atlantic Coast, Colombia: Simulation of Production
Characteristics of the Cassava Economy, 1994,

"t 1985 Iy B B1" 52" B3"

Yields (ton/ba):

Small farms 6.81 6.98 7.73 8.50 7.40 7.89

Medium farms 6.83 7.10 8.29 8.51 7.34 8,49

Large farms 6.83 7.23 8.52 8,30 7.18 8.69
Area (ha):

Small farms 22502 22344 23699 23583 24059 23983

Medium farms 21142 20916 24708 24472 25426 25433

Large farms 26801 26398 32496 32078 33768 33710
Production: !

Total{tons) 480878 496001 666137 682471 607713 698738

c.v, 0.13 0.13 0.13 0.14 0.12 0.12
Producers' price:

Us-$/t 84.7 75.9 82.3 80.7 87.4 84.5

c.v. 0.27 0.29 0.17 0,19 g.12 .10

A = Present situarion develops as expected without growing drying
industry or fresh cassava storage,
B = Drying industry develops.

1 = Establishment of drying industry increases yields uniformly over the
farm types by 253Z.

2 = Establishment of drying industry does not increase yield levels at
all,

3 = Drying industry grows at double the estimated rate.
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Trends in Cassava - 1985

)
John K. Lynam

The interpretation of trends in cassava is limited by uncertainty
about the guality of the data., The problems with collecting accurate
production and area data on cassava are legion, and trends analysis is
further complicated by often unreported procedural changes in the
developwent of the statistical series. Nor, in aggregate trends does the
law of averages allow much hope that errors between countries will cancel
each other out, since for most continents there are one or two major
vountries which account for the bulk of the production. The data tables
provide little more than a reference point for understanding the relative

Importance of cassava between countries,

Nor do market prices give a clear picture of overall trends in
aggregate supplies. Cassava prices in wholesale markets generally reflect
the overall supply position of carbohydrate sources. Thus, shortfalls in
potatoes, as often happens 1in Andean countries, often lead to _large
increases in cassava prices, The same applies to the case of platano and
cassava in the Dominican Republie. The latter, together with the fact that
marketing of cassava supplies is buffered by storage of roots in the
ground, implies that market prices by themselves do not give a clear
indication of production trends. Finally, since cassava is, except in the
case of Thalland, a non-tradeable pgood, the trade balance is non-existent
as an indicater of the overall supply and demand situation., Thus, little
can be said with certainty about overall trends from inspection of cassava

production and area data and there are few means of corroborating trends
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with other types of data. Thus, only some éiscussion of the recent cassava
sitvation in the two largest producers, Thailand and Brazil, will be

presented here.

Thailand
During the period of the "voluntary"” export quota to the EEC, cassava
production in Thailand has gone up every vear, reaching almost 20 million
tous in the 1984/85 season. For the first time in many years production is
expected to come down in the 1985/86 crop season. Plantings were reduced
due to very low root prices during the principal planting season and the
relatively high prices of maize. Since then prices have recovered

significantly.

Thailand has succeeded in moderating the impact of the 4.5 wmillion ton
quota on domestlc farm prices. This has been achleved through the system
of export allocation permits to the EC, whereby any exports te third
countries results In an assured export allocation to the EC in the next
period. Export allocations are based on stock levels held by shippers and
these have been as low as 13% of total stock holdings in a pericd. To
reduce costs of holding stocks and to secure higher export allocations,
shippers are exporting to third countries, an estimated 1.7 willion tons in
1985. These new markets include Taiwan, Japsn, South XKorea, the U.5.S8.RK.,
and significantly Portugal and Spain. However, to be competitive with
international feedgrain prices in these markets, exporters have had to cut
their prices, often below cost. Recent fob prices to third countries were
$55, while those to Europe were $110. Thus, exporters cover losses through

high prices to the EC, thereby maintaining domestic prices.
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Since the old quota agreement expires on Dec., 31, 1986, Thailand now
is in the process of negotiating a new agreement. A memorandum of
understanding has been initialled by the commerce minister in which exports
to the EC from Thailand will be restricted to 5.25 million tons per vear
for the period 1987 to 1990. Since Portugal and Spain will have joined the
EC in the period, this agreement will aisq cover exports to those two
countries. This level has generated significant criticism within Thailand
and it remains to be seen whether this agreement will be ratified in its

current form,

Brazil

Production of cassava voots in Brazil is principally transformed into
farinha de mandicoa. The latter 1s the principal caloric staple in the
Northeast. Casgava production over the last decade ﬁaﬁ declined in Brazil,
both as a function of declining vield and area planted. Yield decline is
due principally to a relative shift in production out of the South and
Southeast and more to the lower vielding areas of the NHorth and Northeast.
Overall area decline has coincided with the very massive subsidization of
wheat flour in Brazil, to the extent that wheat flour was significantly
cheaper than farinha for a decade or so. Over the last two vears there has
been some progress in reducing the level of wheat subsidies, leading to
improved stability in cassava preduction, VWhether all subsidies will be
eliminated remains to be seen with the recent economic policy changes
directed at moderating inflation. Current farm level prices of cassava are
at a very low level in many parts of the Northeast, while they are guite

high in the South as cassava has resisted the ravages of the recent drought



and is being heavily utilized in swine and dairy feeding because of the

lack of feed grains.



CABSAVA PRGDUCTI

ON,RELATIVE IMPORTANCE IN THE REGIDN

AND PER CAPITA PRODUCTION LEVELS

PRODUCTION PERCENTAGE PER CAPITA
1000 M1 OF TOTAL PRBDEETIUN

i
COUNTRY 1962/64  1972/74  19B2/B4 1982/84  1962/84
HRAZIL 22149 21051 22363 78.043 17
MEXICD 0 a2 43 0.150 1
22149 27103 22348 78.193 109
BOLIVIA 138 252 217 0.758 34
COLOMBIA 740 2043 2000 6.998 7
CuBA 167 29 333 1.172 34
DOMIKICAN RP 149 193 96 0.336 16
ECURDDR 203 460 207 0.725 24
PARRBURY 1149 1237 213 1.471 613
PERY 342 458 349 1.222 19
VENEZUELA 32b 294 319 1.114 18
TROPICAL SOUTH AMERICA 334 S 3660  19.800 58
COSTA RICA 10 10 12 0,074 9
EL SALVADOR 9 15 23 0.080 4
GUATERALA S 7 q 0.03! l
HONDURAS 23 17 9 0.033 2
KICARRBUA 12 20 27 0.0%% 9
PANANA 18 39 3 0.122 17
CENTRAL ANERICA,PANAMA 11 107 125 0,439 3
BARBADOS 1 ! 1 0.003 4
GUYANA 10 0 0 0.600 0
HAIT] 110 221 263 0.%21 42
JANAICA 9 17 15 0.031 b
TRENIDAD TOR § 4 3 0.010 3
CARIBBEAN 134 244 282 0.987 25
TROPICAL LATIN AMERICA 25694 32368 28416 59,423 B4
RREEXTINA 238 240 163 6.977 b
TEMPERATE SOUTH AMERICA 238 240 165 0.577 ]
LATIN AMERICA 25932 32807 28581 100,000 73

COLUMKS MAY NOT ADD EXACTLY D

UE TD ROUNDING



CABBAYVA

ANNUAL GROWTH RATES

FRODUCTION BhER YIELD
COUNTRY 195774 1975784 [940/BY 1965774 1975/B4 IRASURY IRRSL/T4 197S/BE INRL/BA
BRASIL 9.6 -2, 2808 -2 LR -1 2 §.8¢ | -1.1 1. 2888 -1, h%4s
wexiln h.4888 -5.4 -2.1 b Aees -7, 5¥Ek {1 §.0 5.0 -1
0.8 -T.788 -1 7HES LTEEE 108 D4E -L1 -L2eM -l gEn
BBLIVIA b ZveE -4 L3 1.0 4,850 -3, 1% 0.% 1431 1.4 0.1
COLDKBIR 13,2888 0.5 S5.2%%8 B, 0%EE <], 9%¥% 2. ey 5,783 2,418 KeEL 2]
LUBA 1.786F 38385 J288F  2.85%F 4, 2¥8% J 4#E% -0, 74 -0, 5kt -0 0
BOMINICAN RF TAe80 - 38 -3 e L2EEr 005 0.8 6.2 NN TT IR N
ECHAROR - 5,768 -4, -2.74% B. M ~4.50¢ -1 B2 ~Z. ¥ s -G, 5
PARAGULY ~Zont 4 53R 2588 -7, 0433 & pead 7. 3eEy -2 -3.2 8.7
PERE 6.0 S AL ST -1 T SN ¢ £ SR ST T S 7 1Y SR Rt I | 2t -G, 5%
VENETUEL A -§,% 8.2 02 §,13% 1.7%¢ 4433 -S5.00 <10 -1, 285
TROPICAL SOUTH AMERICA A lexr L1 2783 41882 4,2 {6800 -0, §.B¥F 0,784
EBsTa HILA -0.7 7.5 40883 -2.7% {30838 1.B 2.13 -5, 6%1 2.24%
GRLVADDR .18 T 0dee L7inr 0.0 .58  1.0e8r S j#F 2,5%%F | Bass
GUATERALA Lz 80 2,788 L.088%  1.S5es% 2.0am 0.4 8.9 i
HHDURRS ~T.3¥t ~{,2 -B. 483 -2 03y - h3ed -4 pE8d -4DR b.4ree -3.9893
NICARAGUA 48 2.3aa8 LBEEE 5583 2.9 L amr -1 08% 0B ~J.hEe
FANAKA 9,284 -7, 138 2.BEEE ILLZEsR 1L5REE 4. BeEr -2 18r <L A8Es -2.0403
CERTRAL RMERICA,PANANA 2.9 Z,2¢8s {78 2088t T 0w 2 Temr Q. -0, 588 -0, 4384
BARBADG 1.2 1.4s%e 1503 2.5% 2.288% 2,600 -1 333 -0, BERE -] 1H8%
HATTT S.18 1.1y 2.8%8r T84 2,088 2564 1730 ~0,98F (.41
JAMAICA b7 b1k Line 0.7 -3.3 0.9 5.9 ~2.B 2.3
TRINIBAD ETC 41068 5,550 0.8 0.6 -6 5¥88 -1, Ge0% F 4and 0,0 2.3%44
CARKIEBEAN §. 733 0.5 2. 788F 2 B4 {.ReEE 2. 7eE 19334 -13M 0T
TROPICAL LATIN AMERIEE 1.1 ~$. 5438 -G.h%e 2.04%% 0.4 6,738 ~1.1% =, SEEE -, Ja¥s
AEBERTIRG ~1.1 -5.438 L0 01 -2.t 148 -1.0 3.3 -8
TEXPERATE SOUTH AMERICA -1, -5, 434 w3.§4*§ -0, 1 ~Z.1 BN L2 IR I -3.5¢ -i, HEes
LATIN AMERICH 1.1 -1, 5848 060t 2. 288F 0. b% 0, 7¥8x {13 D, YR1¥ -} JHid

LEVEL OF SIBNIFICANCE 1S REFRESINTED AS FELLDKS
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TRENDS IN ARER LEVEL BY COUKTRY  {952/B4

e _———— -

ANKUAL GRONTH

COURTRY RATE IN AREA  AVERABE AREA AVERABE AREA AVERABE AREA
19462784 1962/64 1972774 1982/8%
I e 1000 Hit-—m e m e m e
BRARIL 0. 97958 1503.3 2054.2 1942.3
MEXICD ~1.461 0.0 Z.b 2.8
0, 9Bbes4 1603.3 2056.8 15689.3
BOLIVIA 1. 46200 i3.0 19.3 17.1
LOLDNBIA 2. 547483 135.0 250.4 .0
glss T 445503 8.7 3.8 50.¢
BBKIRICAN RP .73 15.0 18,0 16,7
ECUABDR ~0, 609 4.7 7.9 2.3
FARABLAY 2477458 Bl.7 87.7 $45.3
FERU ~1, 402484 4.3 36,9 32.¢
VENEZUELA 7, 02448% 25.3 h{: 3] 40,3
TROPICAL SDUTH AMERICA 1,938888 .7 832, 832,90
{0514 RICA 1.503 2.7 2.4 5.3
£L SALVADDR 1. 10088 1.0 1.2 2.0
GURTENALA 2.592282% 2.0 2.4 3.6
HONDURAS =3, 752843 4.0 3.5 2.0
NICARAEUA 4, 4R5ex4 3.0 3.0 1.0
PANAMA 3. 09384 2.6 4.3 5.0
CENTRAL AMERICA PARAMA 2.33%385 14.7 189 4.3
BARBADDS 1, BR0EIE 6.0 £.0 8.0
GLYANA -0, 000 1.8 0.0 0.0
HAITI L3248 30,6 52.0 64,7
JABAILE -0.822 3.3 2.4 2.0
TRIXIDAS ETC -1.95248 b.4 ¢4 0.2
CARTBREAN 2.906183 3.8 54.4 45,9
TROFICAL LATIN #MERICH 1. 2ipsn¥ 2016.5 2h47,1 2612,
ARBENTIHA -b, 59 20.¢ 22,6 18,7
TERPERAIE SDUTH ANERICH -0,5% 0,0 2.4 18.7
LATIN AMZRICA 1. 203384 20365 25847 25631.3

LEVEL OF SIBNIFICANEE 1S REFRESENTED AS FOLLONS
BHE POO0T B M0L00 ¥ PLOLOR



CASSAVA TRENDS IN YIELD LEVEL BY COUNTRY  1942/B4
ANNUAL BRONTH

COUNTRY RATE IN VIELD  AVERAGE YIELD  AVERABE YIELD  AVERAGE YIFLD

1952784 1953/64 1372/74 1982/84
1 KE/HA

BRASIL -1, 245884 13796.1 131672 112383
MEYIDH -1.071 . 20060, 8 21566.0
-1, 26288 13796, 1 13175.% TR
BOLIVIA 0, 5634 10589.7 13085, 7 12446,
COLOMBIA 3.070444 5628, 7 Bi66.7 9515.8
CLEA -6.050 5763.3 67766 5700.5
DOKINICAK RP -2, BR0# 6+ 9955 4 10840, 5 57193
ECLADOR 0,263 8277.7 BA43. 5 9316.7
PHRAGUAY 0.257 14064.9 14117 .4 $4307.0
PERU 0.114 0544, 6 12404, % 10913.1
VENEZUELA -1, 94B28s 12841.0 7758.8 7906.0
TRGPICAL SOUTH AMERICA 0.7798x2 915905 2404.7 106411
COSTA RICA 2. 101432 37122,2 4247,% 10222
SALVADDR 1.524885 9600, 0 12222.1 115600
BUATENALA 0.2% 7500,0 7876.0 3000.0
HONDURAS ~1, 194888 Shhb. 7 4796 A5kh.7
NICARAGUR 0. 441558 114101 4000. 9 3904.8
PANANA -1.550%84 91467 8770.% 7000.0
CENTRAL AMERICA,PANANA -0.243 5250, 8 56923 5148, 9
EARBADDS -1, 23981 317704 26465, 6 240031
BUYANG =0. 009 10009, 0 0.0 0.0
44171 0.57984 8778 19945 40721
JARATCA 4.B178ks 2750.0 8392, 1 7313.3
TRIKIDAL ETC 7.115%6% 8958, b 11549.5 12831.7
CARIBBERN 0, b3944¢ 1859, 7 4512, 1 0212,
TROPICAL LATIN AMERICA -0, 990888 1271754 17233.9 108825
ARBENTINA 151088 11912.2 105356 8812.5
TENPERATE SOUTH AMERICA -1.b10kEE 119122 10535.5 8812,5
LATIN AMERICA 5. 99344 12717.5 12220.1 10867.9

i e e

[E—— e

LEVEL OF SIGMIFICANCE IS REPRESENTED AS FOLLOWS
£P46. 05
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CASSAVA PRODUCTION,RELATIVE IMEORTANCE IN THE REGION
AND PER CAPITA PRODUCTION LEVELS

PRODUCT] PERCENTABE PER CAPITA
——————————— 1000 Wi 0F TOTAL" PRODUCTION

COUNTRY 1962/64 1972/74 19B2/B4  1982/B4  1982/84
BRUKE] 1 2 4 0.008 14
BURNA 4 2 3 0.133 2
CHINA 28 2310 3888 B.215 s
INDIA 257 273 G418 11573 8
INDONESIA 1776 11534 13072 27.518 B3
KANPUCREA DN 1 2 B2 0173 12
LAD 10 2 o 015 18
MALAYSIA 0 4 [ 0742 23
PHILIPPINES 587 511 1996 4.216 38
EAST TIND 13 i4 0 0.000 0
SINGAPORE 3 3 {0.002 0
SRI LANKA 324 547 648 1.370 41
THAILAND 1915 529 18920 39.974 380
VIET NeK 198 1076 2155 5.8t 48
ASIA 18208 27956 47333 100.000 2

. 4 e e e = = Sy e




CASSAVA RNNUAL BROWTH RATES

PRODUCTIDN RREA YIELD

COUNTRY 1965/74 1975/B4 1945/B% 1945/74 1975/84 1963/B% 1965/74 1973/B4 1%65/B4
BRUNEI 2.7 S5.0888 3.8 1.} 17.982%  7.3885 1.0 =12.53# -3 044
BURMA B.7¢ 18,368 10,1882 9,08 14. 3¢ 9, Be3s (.3 4,080 (.2
CHIRA 15,848 7.1#%¢ B, 1%v 14,8 T.7¥m¢ 7 088 -0 Los#t |, |eEd
INDIA B lees -1, 9esx  2.580¢ 4,288 -3.3ME 0,6 216 1408 L, 9%et
INDBNESIA -0.1 0.8 L2as¢ -1.3%  -0.4 0. 9418 1202 [, 3aee 2, 0443
KAMPUCHEA DN -1.7 1.7 10, 6#5% 3B 3.6 14.9431  -5.508F -1.8 -4, 3rEd
LAD 10,6928 (24888 12,5888 7. 33%¢ 13,38 11,5888 T 0nEE <07 [ 1#2
HALAYSIA 4. 248 -0.1 2.A48% -2.9 -1.1 1,24 b.788 1,0 1.2
PHILTPPINES -0.9 .88 10.4#82 0.5 b bREE b, 7842 -1, 4 2.5 I 7uek
EAST TIWOR 4.0 0.0 4.0 7.783% 0.0 J. 7881 -3.7 0.0 =3.7
CINGAPORE 4.3 -1.B -10.455% 0,2 1.1 -6, 144 =R 44 -2.9 -4.4
SRI LANKA b.O#¥  -1,3 J.B%ex  Q.68F -12,388% -0,3 =3 06E 11,0888 4,133
THATLAND 14,988 B, 7% 14,588 1h,TeEE A OBF 14, 388¢ -1,02 2.7t 0.3
VIET NAM 0.7 b.3% B.1¥xx 0.7 10,588 B,9%8¢ 0.0 -4, 2441 0,91
ASIA S.648% A, 08F S HHE 2.34M 2.2 I.3808 2,388 1L BEME 2,333




CASSAVA TRENDS IR YIELD LEVEL BY COUNTRY 1%62/84

ANHUAL GROWTH

COUNTRY RATE IN YIELD  AVERABE YIELD  AVERABE YIELD  AVERAGE YIELD
1962784 1962744 197274 1982784
i — KE/HA '
BRUNET -1, %76¥ 3567.0 7426, 1 3b6b.7
BURKA 0,657 B6B4.2 10071,5 11900.9
CHINA 0.729+4 13148,1 12264.0 154891
INDIA 3. 1bgEws §607.5 17339.3 17924.3
TNLONESTA 1504803 T644.0 7845.9 283B.3
KAMPULHER DA -4,0514882 13b66.7 9737.3 74652
LAD 3. 070884 bbbb.7 15239.3 14860,
HELAYS1A 1,204 s 0.0 §3868.0 12113.5
PHILIPPLHES 2.840e84 e £337.2 9630, 6 798.1
£45T TINOR ~2.07% 2353.6 1808.4 9.0
& 1BBAPORE -4, 346 13852.8 B377,1 14589,
SRI LAHEA 2.33244 7620,5 4834.2 i1352.4
THAILAND -0.633 15680. 1 17810.¢9 16662.5
VIET KaK -3, 63584 7208.% 7298.7 5639.7

ASIA 2. 209888 BI34.3 7875.4 12793.1
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TRENDS IN PRODUCTION, CONSUMPTION AND TRADE OF BEEF
AND MILK IN LATIN AMERICA

Carlos Seré

Meats, milk and dairy products are commodities which rauk high in
the preference of Latin American consumers, a fact reflected by the
relatively high Income elasticities of these products in most countries
of the region (see NORES and RUBINSTEIN, 1980; ANDERSEN, LONDONO and
HOOVER, 19?6; SANINT, RIVAS, DUQUE and SERE, 1985; FAC, '1971; SARMA and
YEUNG, 1985).

The marked economic recession of the eighties throughout the region
caused an important drop in per capita incomes, During the period
198084 per capita income declined in all countries of Latin America
except the Dominican Republic (0.3% p.a.) and Panama {(0.2% p.a.).
Extreme cases were Bolivia (~5.5%Z), El Salvador (-4.8%Z), Venezuela and
Uruguay (-3.5%) (CEPAL, 1985).

Given the high income elasticities, this resnlted in a recession in
these markets. This was apgravated by the simultaneous expansion of
surplus production in developed economies, reductions in access to
developed country markets, and increased competition in third world

markers.

Beaf

In- 1984, Latin America produced 8.2 mwillion MT of beef {(carcass
weight) of which 62% was produced inm the tropical region and 38% in the
temperate region.

During the period 1977-84, production growth rates have tended to
decline throughout the region, particularly in temperate Latin America,
Brazil and Paraguay, i.e. net exporting countries. Production has grown
at high rates in some Caribbean countries, Mexico and Peru, whieh are
net importers. In Latin America as a whole preduction growth rates of
1.4% p.a. for the period 1969/76 dropped to ~0.2% during the period
1977784, .

Productivity has hasically remained constant since 1968 at a level
of 29 kg beef e¢,w. per head in stock while production per capita has
declined at a rate of -0.7% p.a. for Latin America as a whole during the
period 1968/84, A particularly drastic cage is the Cuban one: beef
production per capita declined at an annual rate of -3.197 for the
period 1968/84 while milk production expanded at a rate of 3,297 during
the same period. A similar reduction im beef production per capira ig
ohsarved 1in Paraguay, part of which way be explained by illegal trade

with Brazil.
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International beef prices have dropped markedly since 1980 and this
is also reflected by domestic prices, particularly in countries like
Argentina and Brazil where the drop in internal demand caused by
decreasing per capita incomes coincided with weak intermational markets.
Colombia's beef prices still are about two times the international price
for beef from larger South American exporting countries. Neverthesless,
Colombia had net exports of 7,000 MT in 1984, which were made possible
through export incentives aznd barter trade.

Latin America still was a net beef exporter in 1984 but volumes
dropped mainly due to the drastic reduction of beef production in
Argentina. Tropleal Latin America had a balanced situation during the
period 1976/83 with average net imports of only 3,000 T. Due to the
recession, in 1984 the region became a net exporter of 75,000 MI. This
was mainly due to the increase of beef exports from Brazil, overriding
the increase in net imports of Mexico.

The regional self-sufficlency index declined slightly from 1137 to
110% between 1969/76 and 1977/84. Per capita consumption bhas remained
constant during the period 1969/76 and 1977/84. This nevertheless masks
the drop in consumption which occurred during the last few years.

This drop in demand is c¢learly shown by the reduction is growth
rates of potentlal demand., While in the period 1970/80 potential beef
demand of Latin America was growing at a rate of 4.95% percent p.a. as
production was growlng at 2.64% {(see Trend Highlights 1982), during the
period 1980/84 potential demand grew at a rate of only 1.2% and supply
declined by =~0.3%Z. This drastic change is clearly reflected in the
evolution of domestic beef prices.

This picture of decreasing prices, stagnant consumption and
increased exports has been shown to be directly linked to declining per
capita incomes.. Fconomic recovery and policies to support consumer
incomes might very rapidly turn this scenarioc inte the one prevailing in
the seventies, wheré demand was rapidly cutpacing supply.

Milk and Dairy Products

Milk production Is stagnating in Latin America. In 1984, 34
million MT were produced (79% in tropical America, 21% in the temperate
region). Growth rates of production dropped from 3.%% in the period
1969/76 to 1.6% p.a. in the period 1977/84, a rate below reégional
poptlation growth (2.3% during the period 1977/84).

No major changes have cccurred in terms of productivity, meither
per capita nor per cow in stock,

Latin America as 2 whole is a traditicnal net dmporter of milk
powder. This tendency has Increased markedly in 1984, The largest
importers of the region, Venezuela and Mexico, have expanded volumes
imported over the levels of 1976/83., Central America's situation has
also deteriovated markedly with net imports during 1984 of almost double
the average over the period 1976/83.
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Comparing the period 1969/76 and 1977/84 1t can be observed that
while temperate South America somewhat reduced its high consumption
level, in the tropics per capita production rose from 86 to 94 kg. This
increase was particularly high in Venezuela and in Cuba, the country
with the highest per capita consumption level of tropical America.

‘Per capita copsumption showed a substantial decline iIn Nicaragua
(from 179.8 kg in 1969/76 to 97.7 kg in 1977/84); in spite of this the
country changed from being a net exporter to a net importer.

Self sufficfency levels héve tended to decrease throughout troplcal
America. They are particularly low In the Caribbean, Central America,
Bolivia and Venezuela.

Cuba is an interesting case where the official policy has been to
shift resources from beef to milk production. This has apparently been
achieved as shown by very high milk consumption and increasing self
sufficiency levels,

The dairy scenario of tropical America has been influenced by the
oversupply on the world market and the consequent low international
price of dalry products, Domestic prices have dropped, production has
slowed down, while imports and per capita consumptlon have expanded.
This situation cannot be expected to change in the short run.
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BEEF AND VERL ¢ STOCKE AND FRODUCTION FOR SELECTEL RESIONG

1984

fegipn and Peodurtion Sipcks
Louniry

Total ¥ Totat i

Ghtmt {90heads
RORLE 43751 166,0 1272841 FRHTI]
URITED STATES 1677 59 114940 S
ELRUPE 11045 4.1 13423 G
LATIN ARERICA gi7i 17.§  Za9%iE whem
TROPICAL 1.4, Sh4s 11,6 Z0207s 5.
Brazii 291 9.0 1TZEN RO
Coloabia bi% i.4 Py 1.3
Veneruels 3% 6.7 Y
TEHPERGTE L. 4. 315 4.8 52
ﬁr?&ntina 570 N 4,5
ASIA 730 b0 25,4
RERICA 078 bet H
GEEANTA 1753 3.k b




BEEF AND VEAL

FRODUCTICN, RELATIVE INPORTANCE IN THE REGION
AND PER CAPITA PROUDMLTION LEVELS

PRODULTION PERCENTASE PER CAPITA
~~~~~~~~~~~ 1009 1---------  OF TOTAL ~ PRODULTION
COUNTRY 194B/75 1976783 1984 1984 1984
BRATIL 157 2301 295 2818 17
HEYICO 485 bi4 780 g.58 10
W32 W 3073 M7h 15
ROLIVIA 56 83 93 1,14 15
COLONGIA 422 586 529 .13 2
CUDA i76 147 151 1,84 i3
BONINICAN RP 35 48 57 0,70 9
ECUADDR 38 86 110 1.35 12
PARAGUAY 148 108 85 1.04 2
PERY 9 91 104 1.76 5
VENEZUELA 217 318 330 5,06 1%
TROFICAL S0UTH AMERICA 1172 1448 1559 19,16 14
COSTA RICA i 75 52 8.76 2
EL SALVADOR 23 30 30 0.37 b
SUATEMALA 57 74 b 0.79 §
HONDURAS 35 56 85 6.80 15
NICARABUS 59 6b & 0,74 19
PANANA % 4 50 0. 61 23
CENTRAL AKERICA PANAMA %0 21 33 5,07 13
BAREADDS 0 9 0 0. 00 0
BUYANA } 3 ! 8.5 §
HAIT] 1 25 3 G 41 5
JANAICA it 12 2 0,15 g
TXINIDAD T0B 1 2 { 6.0 i
CARISBEAN 36 43 50 0,81 5
TROFICAL LATIN ANERICA 3901 4775 563 81,60 14
KRBENTINA 2376 2850 2570 31.58 85
CHILE - 158 182 200 2.4 17
URUBUAY 32 347 355 .36 119
TENFERATE SOUTH AMERICA 2861 399 3155 36,40 76
LATIN ARERICA 6762 BI73 B13B 160,00 21

e 32 s ot T o i

COLUNNE K&Y HOT ADD EXACTLY DUE T0 ROUNDING



ARER IN ANNUAL AND PERMANET CROPS AND PERMANENT PRSTURES

PERNANENT PASTURES

ANNUAL AND PERMANENT LROPS

COUNTRY 1967/74 1975/82 . 1983 1967/74 1975782 1963
000 HAS,——=wmrom=rmmmmmmmm o mmmmm o
BRAZIL 144192 £38500 164000 2479% 65003 14700
HEXICD 74499 74499 74499 23207 23288 23400
21B451 232999 236499 78006 89290 §B300
BOLIVIA 27363 27081 26530 2403 1338 3315
COLONBIA 30000 30000 30000 2097 3548 3690
CuBA 2542 2587 2490 2615 3169 3215
DDBINICAN RP 1369 1784 2092 1135 1319 1350
EEUADOR 2339 3204 4600 2064 2592 2482
PARABUAY 14569 13419 15300, 964 1666 1940
PERU 21120 27120 21120 2898 3383 3at]
VENEZUELA 16468 17094 17354 3512 3686 3738
TROPICAL SBUTH ANERICA 121968 124289 126152 211687 28705 25437
COST4 RICA 1367 1B03 2167 491 a37 b33
EL SALVRDOR 410 810 £10 63% 700 125
GUATEMALA 934 1082 1334 1950 17537 1815
HONDURAS 3400 3400 3400 1355 1732 1710
KICARABUA 1384 4147 3050 1445 1378 1267
PANANA 1127 111 116t o7 S0 64
CENTRAL AMERICA PANAMA 10822 12205 13722 b266 6674 4796
BARBADDS 4 4 4 33 33 33
GUYANA 999 110 1230 312 97 495
HRITI 625 a9 902 Biz 662 B7Y
JAMALCA H 209 200 249 263 269
TRINIDAD TOB - 10 13! t1 142 138 138
CARIEBEAN 1872 1853 1947 1608 1774 1854
TROPICAL LATIN AMERICA 353353 IN345 380320 107047 122443 132387
ARGENTINA 144480 143350 142900 33361 A ¥4 35700
CHILE 11099 11809 11960 4925 3438 9328
URUGUAY 13632 13605 13432 1843 1674 1446
TENPERATE S0UTH AMERICA 169210 168764 168432 30131 42250 42674
322363 540109 348752 147158 164593 175081

LATIN AMERICA




BEEF AND VEAL PRODUCTION PER CAPITA 1948784
ANNLUAL GROWTH
COUNTRY RAIE AVERAGE AVERABE
1958/84 1958773 1975/83 §984
i et £ 17 £ ¥ 1 e
BRAIIL -4.55 14.8 19.1 17.3
MEXICD 0,50 8.7 8.9 16.1
m&:*; isaq 15!‘ 14%?
BOLIVIA 2.0488 12.3 15,8 15.6
LOLomBIA 1.27:1% 9.4 22.% 4
[usA <3195 6.2 i5.1 13.2
DOMINICAN RP i.4888 7.4 8.3 2.3
ECUADOR 1.B0zes 9.2 10.8 i2.1
PARBEURY ~4, 8551 49,4 35.0 3.8
PERI ~3. 15aRE b.3 5.2 e |
VENERUELA 0.71%2 8.7 26,8 18.5
TROPICAL SDUTH ANERICA -0 11 15,9 6.3 15.4
LOSTS RICA i.14 25.% 34,3 24.5
SALVADGDR 0,28 5.1 6.4 8
GUATEMALA -5, B9 0.3 16.4 1.
HBNBURAS 2.3b4%4 12,5 15.3 15.4
NICARAGHA -2.B7¢13 28.3 24.8 19.0
FANANA 0.13 4.0 24.1 234
CENTRAL AMERICE PANAMA -0.14 14.8 15.4 12,9
BARBADOS -k, 4453 1.8 \ .
BUYENA -2« D4EEE 3.7 4.4 4.3
HAITI 137303 1.1 4.4 =1
JaMaiCa -0, 46 5.7 5.6 5.2
TRINIDAD ETC ~1 . B 1.4 1.3 0.9
CARTEBEAR (.38 4.7 &2 4.5
TROPICAL LATIN AMERITA -§.284 5.4 15.3 14.5
GRGENTINA 472 7.1 182.0 £5.4
CHILE 4,08 1&.5 16,5 1.8
RUBHAY (.47 115.5 126.0 118.7
TEMPERATE SOUTH AMERICA -0,57 771.5 8.2 §9.5
LATIH AMERICA -0, 725% Z3.4 251 20.8

-----

A o i o e e AL B8 e 0 Yk e o ke s S s . 7 o . -G o e e . e e e

LEVEL OF BI6NIFICAMCE IS REPRESENTED AS FOLLOWS

#% FLO,000 % PLO.01

£P(0. 03



BEEF AND VEAL ANNUAL BROWTH RATES OF PRODUCTION POPULATION AND PROBUCTION PER CAPITA. 1969/B%
PRODUCTION PDPULATION FRODUCTION PER CAFITA
1965774 1977/84 196%/14% 1977/84 1969774 1977/84
ERAZIL 1,084t 0.2 i 2,248 (.5 -1.9
MEXICD 2,41 4,143 . 2,688 ~0.b 1.5
J.0584 1.1 2.880 2,385 (.7 -1,2
BOLIVIA S. 188" Il 2.4 2448 2,683 0.3
COLOMBIA J. 115 1,848 2,7333 22888 {9 (.4
CUBA -7.2848 1,184 1,748 0.6%¥% -B.B3ik 0.3
DOMINICAN RP J.Bret S, 2EE 2,530 1,268 0.9 3, Qixe
ECURLOR 3,384 A1 2,74 Jo1eex 0.3 1.0
FARAGUAY -3, 384 -4, B4 3, 1eme J 1885 -5, 5%H -7.98354
PERY -1.B#s J.Iee 2,762 2,388 -4.5838 0.B
VENEZLELA 4, 2e8¢ 2. 4% A3 T4 (.4 -1.3
TROPICAL SOUTH AMERICA 1.4 17848 2 pé8% 2,388 -1 0# -0,4
{0574 RICA B. 4851 -4, 6%+ 2,584 T. 13¢5, Qs ~7.THER
SALVADDR 7.9 0.0 2,955 2.94%% 5,088 -2.B%
BUATERALA 1.4 ~l.1 J 180 J,0¢88 -}.4 -4,0
HONDLIRAS 4, b4t .91 J. 2884 J.oamr 1.4 1.4
NICARABUA 1.9 -5.0 3, S5 I.568% -1.4 -B. L%
PANAKA 4. 9e 3.0 2. T84 2,481 1249 0.6
CENTRAL AMERICA PANAMA §.4x1 =108 3. 0884 J.j4x 104 ~4,0%4%
BARBADOS -17.6831 22, 1% 0. 5484 6,85+ -1B. J#8e 20,32
GLUYANA -0.9 J.2a 2.1 1,788 -3, 2488 1.5
HAITI 2,684 .35 2,30 2.438% 0.3 3. 9458
JRMAICA 1.3 0.0 1, 7882 12sex 0.3 -1.28
TRINIDAD ETC -2.5¢ -b.8 I.1184 -0.5 <3 bt “b.4
CARIBBEAN 1, 3044 308 1, Tan 1.B%2¢ -0.5 2. 1841
TROPICAL LATIN AMERICA 2.5+18 1.2% 2,734 2.4 0.2 -1,2%
ARGENTINA -0.4 =33 1L T 1. o84 1,1 -4,9841
CHILE 2.8 L3 171 17888 1,1 1.4
URUBDAY 1.3 1.2 0. 2483 0,688 1.1 2.6
TEWPERATE SOUTH AMERICA -0.0 -2, 244 1, b1sd 1,681 -1.4 -3.614e
LATIN AMERICA 1.4 -0.2 7 08 2380 =12 -2.041

LEVEL OF SIGRIFICANCE IS REPRESENTED AS FOLLDWS
HE PO0,000  BE PLOLOT ¥ PXO.0D




BEEF AND VEAL PRODUCTION PER HEAD IN STOCK 1988/84
RRKEAL BROWTH '
RAYE

COUNTRY AVERRGE GYERABE
{958/84 1988775 1976783 1584
I - KB/ BE AT o aw e e e
BRAZIL -1, 3% 24.3 FAN 17.3
KEXICE 3.39 18.1 18.9 20.8
-0, 9741 22.8 224 8.8
BOLIVIA -0.723 21.9 21,3 2.6
COLONBIA 1.98#%2 20,0 242 264
Cikg -1 98184 9.7 4.4 256
DOMINICAR BF -0, 1% 25.5 2%.% 8.b
ECHADDR 241854 %1 7%.3 3.3
PARABUAY ~Z2.ToEEL 25.8 20,1 16,7
PERL 1 22.4 22,5 %6.8
VENEZHELA 1.5455¢ 25.5 30.5 26.%
JROPICAL SDUTH AMERILA 0,738 5.7 254 26.0
EBSTR RICA -0.43 30.3 35.7 233
SALVADDR 335 21.4 24,% 3290
BUATENALA ~0.37 3bvb 45.2 24,4
HBNDURAS 1. 054%% 21.2 24,7 261
NICARAGHA 6.36 25.5 26.1 30,0
PRNARA il 36.1 3.7 .4
CENTRAL AHERICA FANANS 6.81¢ 7.4 .G Y
BARBADOS -h. D44E 23.2 . .
BUYARA -1 45844 13.5 13,2 12.8
HAIT! 4. 4z2e43 23.7 4.7 26.4
JAMAICA -0, 4% 4.5 41,5 1.7
TRINIDAD EXC =2, 7441 22,3 9.9 152
CARIBBEAN -{. 18 25.1 25.3 24,1
?RaPiﬁﬁp LATIN AMERICH ~-§.38 73.2 23.¢ 2.3
ARBERTINA 8,3 45,9 50.7 4.0
CHILE -4, 21 50.6 50.2 3
URUBBUAY -0, 23 3.5 4.5 3.4
TEXPERATE SOUTH AMERIEA 8,21 44,4 48.2 4.7
LATIN BMERICH -0.47 %1 9.9 28,1

e T 0 i e s R S e L e L o R M e e o e 3 W

— -

LEVEL (F CIGHIFICANEE 18 REPRESENTED AG FOLLOWS
#HE PG00 & POOLDL #PO,00



Rl o RN b e s e P

BEEF AND VEAL ANNUAL BROWTH RATES OF PRODUCTION ,GTOCKS AN PRODUCTIOR/HCAD IN BTOUK  196%/84
PRODUCTION PRODUETION/HERD Tk STOLE
CBUNTRY 196%/74 1977788 1969476 1977/84 19%/%% (977784
BRATIL 3. 088 .2 3. 7852 .38 -0,é ~ho LEEE
BEYICD 2.h¥E1 4,188 2,5 .4 0} -6.3
J.0%52 .4 3.4 5.8t -0.% -4, 785
BOLIVIA 5. {418 LM G, 78 2.3% ~1.6 (B
CoLonsIh 3, i f.Besr 2 Baes -0.2 0.3 2. {882
CUBA -7, S f.18% -7 543 1.9 -4, 7988 -0, 8%
DORINICAN RP 3. BHeE S 2 9,00 =07 5,0 5,984
ECUADDR 131 41588 (7% lg 2,548 1.0
PARABUAY =3 3k¥ ~4 BEEt  1,08%¥ ~2.0F -6, Jeae -2, 1%
PERL 1 Lise 0.9 3,38 22,4888 b4
VENETUELA 4. 21 i y i1t Jodx 2. 24¢ -1.3
YROPICAL SBUTH AMERICA 1.1 1,788 7, 2848 b.h% ~1.1 i.1¢
L0574 RIiCA B.dres -4 43 0 L.7ims §.2¢ 4.7 ~B, Geet
SHLYADOR 1.9 0.0 ~1.9 -5, 7% 9 Haes 5.7
BURTERALA 1.4 -1.1 0.2 g.4 1.2 -3, 5%+
HONDURAS 4,684 .95 2. beey 3.7 2.0 i
NICARABUA 1.9 -5.0 2.2% -4, 0% -0.3 -6.2
PANANA 49081 L 2,514 0,9 Z.hE# 2.4
CENTRAL AXERICA PANANA .42 -1. 64 {.B5e¥ 1.0¢ 2T -2. 4458
BARBARDS ~17.BEss 22.1% 0.6 -0.3 ~18. 5442 20,04
BUYAND “B. 3,284 1. 5654 2,58 ~2,544 0.4
HALTI 24401 4,382 ], 143 b.3E 133 1
SAMAILA 1.8 8,90 1. {#4 1.9 6.3 -5
TRINIDAD ETE ~2.5¢ #, B 2. Bees 0.7 -§.si** -1l
CARIBBEAN 1581 TLEERE | 4ERE .6 0.1 -0.8¢
TROFICAL LATIN AMERICA 2.59808 1.2¢ 2. 0843 TA ik -0.% -3, {13
AKBENTINA -84 3 ot 2,008 -1.9¢ -3, 3 ~1.4
CHILE 2B 3308 3,088 L9 -4, 1.4
URUBDAY 1.3 3.2 L9s3s “4,1 -2k 3.3
TEXPERATE SOUTH AMERICA =00 -2, 288 kL] -1, 4% ~3.1 -0.8
LATIN AHERICH i.4 -0.2 I 0ess 2.8 -1 ~3. (it

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

LEVEL DF SIGHIFICANCE IS REPRESENTED AS FOLLONS

i P{OL005 # P{O.OY

£ F{0.00



BEEF AND VERL#

SUMMARY OF LATIN AMERICA TRADE (THDUSAND TONR)

-

REGION EXPORT IPORT +TNPORT-LXPORT
1988/75  1974/83 1984 198B/75  1974/83 1984 I94B/75  1974/83 198¢

BRATIL 73 & {1k 1 127 15 Y Bb -BS
EXICD 7% 16 2 1 & 53 -28 -16 §1
102 57 118 12 133 88 -90 Tk -3

BOLIVIA 1 3 0 0 0 % -1 -1 6
COLOMRIA 17 17 § 1 i 1 -16 -16 -7
[UBA 2 0 6 ) i ¢ -2 { 0
DONINICAN RP 8 3 1 { i 1 -5 -2 0
EEHADOR 0 1 0 0 0 ) 0 -1 0
PARABUAY 10 3 7 0 0 0 -10 -3 -7
PERY 0 0 0 7 9 10 H 9 10
VENEZUELA D i 0 2 17 b 2 16 8
TROPICAL SOUTH AMERICA 3% % 16 11 2 18 -25 3 2
COSTA RICH ” % 2 i 1 b -2 -28 -20
SALVADOR 2 i Y, 1 { 0 -1 -3 -2
BUATENSLA 7] i g 1 1 0 -13 -13 i
HONDURAS {5 2 14 0 i 0 -1§ 21 -14
NICARBEUA 73 3 1 1 1 P -22 -2 -1
PAKARA 2 2 3 i ¢ 0 -1 -1 -3
CENTRAL AMERICA PANARA 78 94 59 5 & 9 -71 -8 -59
GARBADES 1 1 0 2 3 3 1 2 3
BUYANA { i 0 1 6 g ¢ -f 0
HATTI ! i ] i 1 { 0 g 0
JARAICH { ¢ o i i 1 3 4 1
TRINIDAD 1 1 t 3 8 9 2 1 8
CARIBBEAN 5 3 ? | 15 14 5 12 12
TROPICAL LATIN AMERICA 221 181 155 19 184 126 -182 3 -75
ARGENTINA 267 25 134 6 6 0 242 -245 134
CHILE f 2 0 1 5 g 2 3 5
URUGLAY 100 115 92 b 0 0 -166 -115 -92
TENPERATE SDUTH ANERICA 363 32 2% 21 5 5 -382- -357 221
LATIN ANERICA 564 543 421 40 189 125 ~524 -354 -2%6

+FRESH,CRILLED DR FROIER




e e+ b

BEEF AND VEAL #

FRODUCTIDR, TRADE AND APPARENT téﬁSﬁﬁPTIDN

1969176

1577184

—-— - e i o o s e

APPARENT  SELF

+INPORT APPARENT  PER CAPITA SUFFICIENCY

41MP0RT APPARENT

-----

APPARENT

SELF

—

PER CAPLTA $§§¥§CIENCY§

. COUNTRY PRODUCTIDN ~EXPORT CONSUMPTION CONSUMPTION INDEX PRODUCTION -EXPORT CONSUMPTIOR CONSUNPTION INDEX
1000 AT~ e S i G W] e e

BRAZIL 20270 -144.2 1882.8 18,5 197.7 2316.1 ‘!55,3 21583 17.5 102.3
NEXILD 748 -23.4 4514 8.1 105.2 b45. ¥ 2.0 b47.9 4,2 99.7
25008 14T, 2334.2 14.83 107.18 2582 -154.8 2807.7 i4.48 i, 0t
BOLIVIA, ;9.8 -0 78.4 12.7 {617 83.8 0.3 Bk, ! 13.2 7.4
COLONEIA 2.5 -i8.8 §23.7 19.3 04,4 396.9  -14.5 982,32 72 Z 182,59
LUBA 67,0 77 2387 26,7 70,8 148.1 7. 235.% §.2 £2.8
BOMIRICAN RP 6.4 3.8 32,0 bub 113.7 89.7  -1.7 48.0 B 2 103.3
£CUADDR 40.0 8,1 0.1 9.4 93.8 91.2 6.2 91.4 il.2 7.8
PARABUAY 116.3  -35.4 76.% 30.% 151.2 1064 -10.3 5.1 2%.48 1107
PERY . 90.% 1.6 9.9 6.8 82.3 92.8 %7 $02.5 3.8 90,5
VEREIUELA 228.6 2.4 3.0 19.2 9.0 2.0 1% 33,2 n,7 94,5
TROPICAL SOLTH ANERICAI200.7  18.31 i?i?;? 16,09 ¥8.48 1497 90,43 1387.4 i7.16 94,29
COs1A RITA 4.0 -23.2 30.8 16.7 175.5 2.8 -28.% §4.9 1%.7 182,3
EL SALVADOR 286 0.4 24.2 6.3 101.5 29.9 1.3 31.2 4.4 5.8
GUATEMALA Mo 163 42.4 7.4 138.3 3.8 -3 47.3 5.4 1h 1
HONDURAS 370 4T 22,3 7.8 166.0 58.7 -i8.3 40,3 0.7 143.8
HICARAGLA 81.7  -22,7 3.0 16.2 158.2 .6 -19.1 43,5 16,2 1420
PANANA 39.8 5.7 .5 .4 89.3 4.5 4.7 3.1 26.1 9.9
CENTRAL éﬁiiiié PANAHA??ﬁ 09 ~72.38 20530 12,30 135,47 346,41 -Bb.OT 260,34 12,52 133,06
EQREQDUS 0 4 b5 1.9 8.8 5.0 0.3 36 3.8 22.7 4.9
GUYANA 4.1 o2 4.9 4.6 BL.% 3.8 0.0 3.8 1.3 99.1
HALT] 20,0 0.3 19.7 3 101.4 6.9 0.0 26.9 4.4 99.9
JANAICA 1S TS 1 22,7 1.4 8.8 12,3 8.5 26.7 3.4 59.1
. TRINIDAD 1B 1.5 b.3 7.3 7.4 8.7 L5 144 18.9 4.1 9.2
% CARTHBEAN 37.00 24,98 £2.42 6,98 8,72 43 2.5 73,25 7.07 51,02
© TROPICAL LATIN ANERICA401S,7 -196.7 3819.0 14,8 103.1 4856,1 -121.7 4728.4 .9 1004
AREENTINA 407.6 -456.5 1811.1 7.4 126.¢ 819.6 -490.4 23200 BL.S £21.5
EHILE 161.3 .} 181.5 i8.3 84,9 182.0 k.1 188, 0 14.8 96,8
URUBUAY 343 1094 253 .5 148.4 381.2 -117.3 283.9 8.2 148.1
TENFERATE HOUTH AMERILZ903.2 -585.4 2317.8 61.& 125.3 362.8 -899.9 2158 b4 122.2
LATIN AMERICA 69189 -782.1 b1ls.8 20.4 112.1 B2i2.5 -¥3t 7481.3 20.4 109.H

" SFRESH,CHILLED OR FRDZEN




beet and Veal:fnnual Browth Rates of Potentizl Dpasshic Demand
and Production by Country. Average 1980784

Begion and Louatry fmnual Growth Rais

Besang Proguctipn

ropiral Latin America 1.2 s
Brazil 1.7 1.3
Hesicn f.8 8.5
Balivis a8 i3
Enlosbiz 2.0 1.6
Louadar i.7 G d
Faraguay 2.% -f.4
Feru 8.4 L
Yengzuela £.5 -2
Luba n.d. ~{ted
fipainican RP Z.6 .2
[entral fperica & Faname 0.7 =t
Epsta Kica 0.5 “7.9
El Sslvador “1.9 1.4
buatemala FI) =3
Handuras 1.4 5.7
Micar aqua 7 o
Panans .k 348
Laribhean -3 3.4
fuyana 4.5 L
Haiti {3, 1 ]
Jamaica -2:9 ~2.4
Trinidad & Tobago 2.2 ~20. 8
Tesperate Lalin ~mEFiCE 1.0 ~3 1
frgeating 1.3 ~3.9
{hilg .1 B.4é
ruguay a4 ~fok
tatin fperice 1.7 -k

Pepand gstismated using deprevievp

ahere d=annual orowth rate of dopestic desand
peansual growth rabe of popeiat
yeamnue] gromthrale of resl psr
exynepee slastic by of deqand

ion
rss3te RICRE
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ihnlesale, Brisbane, Oxen 301-320 kg, slsught.

W.T.

j4.

Bugnos Alres, Uholesale Liniers, yourng bulls, livewsight.

Wholesale, adult, weigbted average liveweight.
Steers S00-1100 1b livewelight.

iholesale Dmeha.
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FADEGAN ant public services company of Medellin

JUNTA NACIONAL DE CARNES (1986)

BRASIL:
LOLOMBRIA:
ARGENTINA:

Sources:
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LW MILK PRODUCTION, RELATIVE INPORTANCE [N THE REGIDN
AND PER CAPITA PRODUCTIDN LEVELS

e e e e e e e e 2 o i b

PRODUCTION PERCENTRBE PER CAPITA
- 1000 N7 oF TgTAL PREDE%TIGR
COURTRY 1968778 1976783 1984 1984 1984

BRAZIL 7908 105%6 10500 30,79 il
KEXICH 4134 A 727 L ¥
12063 17349 §7727 5i.98 BS

BOLIVIA 42 53 g0 0.3 i3
COLOXBIA 2212 2421 2868 8,21 160
LA <] 1121 1100 .23 110
BIMINICAN RP 299 403 40 1.3 75
ECUADER 729 8éb 590 2.3 09
PARRBUAY 9% 135 b3 0,44 44
PERY 208 801 730 2.2 b4
VENEZUELA 1013 i34 1457 .36 83
TROPICAL SDUTH AMERICA 3926 nn Ta32 22.% 78
LOSTA RICA 2i2 367 340 1.00 134
EL SALVADOR 182 269 9 0.73 L
GURTEMALA 273 38 33 0.97 &
HONEURAS in 224 280 0,82 b5
RICARAGUA 3% 289 125 0.37 4
PaNaNR 72 21 2 .27 4
CENTRAL ANERICA PANARA 1293 1563 1416 £.15 o
BARBADOS & 7 g 0.02 3
GHYANR 17 13 i5 G.04 ih
HRITI 20 2 22 b0 3
JARRICA 45 4% 48 VL 21
TRINIDAD TOB 9 ! B 6.02 7
CARTBBEAN 95 97 101 0.30 ?
TROPICAL LATIN ARERICA 19377 26023 2076 19.39 it
ARBERTIRA 497 3417 5200 18,25 173
CHILE 967 1039 230 2.7% Bo
URUGH#Y N 803 880 .58 294
TEMPERAIE SDUTH RMERICA &bh4 175% 3 6. 61 154
LATIN ARERICA 26042 13287 34104 100,60 87

COLURHS KARY NOT ADD EXACTLY DUE 1D ROUNDING



L0 BILK: BTGCKS &I gigESETTEN FER SClifiEd REGICKS

o e e WA LS L 7 B S A A e e Ak 8 2 e b e e Y W AP . T e

Fegion and Production Storks
Sountry
Totel % Total 3
400ni Hi0hears
WIALD 440587 9. 12154 1. G
UNITED BTATES 5436 1.7 11300 Gl
EURGPE 123359 5.7 S0B17 2.5
LETIN REERIEA 38578 i ErE 1,5
IROPICAL 1.5, 21948 &y 3332 1.4
brai] 10600 PRSI T Yii'e 8.5
Lalpehie 2804 it 88l 1.3
Varesuela {4B7 ¥ 138V .4
TERFERATE L6 T30 1.8 AN e
Argentisa o 1.2 SA et
£k i 8.3 EiS8 3
&FRICA 105350 24 I )
BRSO 13651 5.0 iRz LB



L MILK PRODUCTION PER LAPITA {96B/B4
ANNUAL GRONTH

COUNTRY RATE AVERABE BVERGBE

1948/84 1968775 1976783 1984

1 KB/ YERR———mm e m e n
BRATIL 0,854 79,4 88,6 79.2
HEXICD 2.09082 77.0 95.4 93.8

1,331 78.7 91,4 84,5
BOLIVIA 3. 1b86E 9.3 1.8 12.3
COLOKBIA -0, 94556 103.3 54,5 356
CliBA 3,794 87,1 115.7 110, 4
GONINICAN RP 1, 53ek¢ 83,6 £8.7 5.4
ECUADOR -0. 754 117.1 109.2 108.9
PARASLAY 2. 04353 3.7 9.6 4.4
PERL -2, T6s4s 51,7 4b.5 39.1
VENEZUELS 0,16 57,0 87.2 B3.5
TROPICAL SOUTH AMERICA -0.1§ 80,3 79.4 78.3
COSTA RICA 1, 56408 117.3 £39.3 134.2
SALVADOR 0.6 48,5 57.1 4,2
BUATENALA -1, 72484 48,8 4.5 0.4
KONDURAS 0,27 42,2 £2.5 .
NICARASUA 10, k5444 182.4 11,6 9.5
PAMAMA 0. 44 4,1 41,5 43.1
CENTRAL AMERICA PANANA -1, 71483 73.4 7.8 55,3
BARBADDS 175482 24,3 28,6 30.5
BUYANA -4, 24484 23,2 i5.5 16,0
HATTI SN 4.} 1.7 3.4
IBMAILA -0, 654% 23.6 22.3 7.0
TRINIDAD ETC 2,198 8.2 b0 1.2
[ARTBBEAN -l h7EbE 1.1 2.6 9,2
TROPICAL LATIN ANERICA 0, 71408 6.5 B3, 4 78,2
ARGERTINA -0.b1% 207, 2 193.4 172.8
CHILE -1, Jfens 1008 94,5 80,0
HRUBLAY | 0.57881 755.1 275.3 94,3
TERPERATE SOUTH AMERICA -0, b143 179.9 173.2 156, 4
LATIN ARERICA 0,28 89.7 94,0 87.2

LEVEL OF SIGRIFICANCE 15 REPRESENTED A FOLLDNS

#E PLGLO0S  oF F{OLOE

40,05

D T T



Eow MILK  ANNUAL GROWTH RATES OF PRODUCTION,POPULATION AND PRODUCTIDN PER CAPITA. 1949/B4
PROBUCTION POPULATION - PRODUCTION PER CAPITA
8174 1977/88 1969/7% 1977/84 196%/1% 1577/84
BRAZIL 3, Best [.9+ 2,618 2,288 314 -0.72
HEXICO 4,041 2.883% 5, 24x% 2,658 ], 44 6.1
5,042 2,388 2. BHE 2,588 2,11 -0.1
BOLIVIA 1.1844 L5888 2484 7,085 4,743 3044
COLOMBIA -0.6 2.6HF  2.2%1 2.288% -2.B13 0.3
CupA 5,08 -0.2 1. 784 0. 688% I 08 -0.9
DOHINICAN RP J.4kxs 4.28% 2. 0En4 1,268 0.5 J.0¢
ECLADDR 2. 2441 3.2 2.955¢ J.1aee -0, THie 0.1
PARABUAY 3. Gres 2.0y 3 1e0 I148¢ 2,78 -0.%
PERU 0.2 1.3 2,784 2. 3808 ~2,5% ~3. 74
VENEIUELA §. 4148 J.O0#ex 3 hE%s 1548 0.8 -0.4
TROPICAL SBHTH AMERICA 1,944 2,058 2, pEEE 2,338 -0,7 -0, 4%
COSTA RICA 9, Bees 1.1 2. 5881 J.1exs 3 Jnee -9
SALVADOR 1.431¢ 0.2 2. 9304 2.9¢8 4481 =27
BUATENALA Rttt 0748 113 1088 0, 3952 -2.383%
HONDURAS 1,984 b 6Bt 3, 24w J.oEm -l.3H .1#
NICARAGLUR J.641 -3, 13 3,780 J.ose 0,3 -2h. hREE
PAKANA -1.2 -0.3 2. ThE 2,488 -3 91 -2, 78
CENTRAL AMERICA PANAMA 4,044t 248 3,088 I 1ee 1,08 -5. 5888
BARBADDS 1, 7434 1.5 0.5844 0.8% 1. 3802 0.7
BUYANA -B.BeeE J.I1eer 2,280 1. 7888 -1, 0352 1.4
HAITE 3. 3888 -1.0 2 3EEE 2.4388 10844 ~3.5H
JAMRICA 0.7 0.0 1. 7683 12688 -1,04 -1.2848
TRINIDAD ETC -4,4% §.9¢88 1, 1803 -0.9 ~3. 94 S.4HeE
CARTBBEAN -0.7 G758 1,958t 1.883% -2, h%%t -1 1
TROPICAL LATIN AMERICA 4,314 1,988 2,784 7,088 |, bEE -0.5
ARGENTINA 4. 1848 0.2 1,734 1643 2,488 -1, 44
CHILE ~0.3 -1.0 1. 7623 1. 7808 -2.2 -2.7
URUBLIAY -0,2 2.988% 0, 2582 0.6343% -0,3 2.3
TEMPERATE SDUTH AMERICA 2,941 0.3 b 1. b¥6% | 344 ~1.2%
LATIN AKERICA 3914k f.o88E 25383 2.3 .48 -0.7

5+ P{0. 005 H P{0,01

# P<0.05




CON RBILK PRODUCTIDN PER HEAD IN STOCK 194%/B4
ANHIAL BROWTH

COUKTRY AL AVERREE AVERASE

19468/84 {968/ T75 1974783 1984

i == KB/HERD

BRAIIL -1.29 7848.2 786.9 71148.3
MEXICD 3,058 S68.2 1611 B12.0

0. 9954 493.2 T38,3 7311
BOLEVIA 8, 78484 1300.5 1368.3 1428.6
COLOMBI4 0, 80884 908.2 97E.4 1600.0
CuBA 2,308 1220.4 14156.7 1571.4
DOMINICAN RP 26004 141%.2 1711.2 2008.7
ECUABOR ~g. 14 1325.0 1317.9 1375.¢
PARABUAY ~0.0§ 19056, 0 1906.8 1894,6
PERI -1, 29584 1288.0 1131.8 i1i1.1
VENEIUELA 1. 28884 1621.9 11994 1672.1
TROPICAL SOUTH ANERICA 0. F0844 1078.0 1170.5 11770
COSYA RILA 1.523%3 923,48 1078.4 129%.3
SRALVADIR 1, 70888 Ba3.7 980.5 234.0
BURTENALA -0, GB44E 5.4 B7%. 31 BZ5.0
HOKGURAS {42808 541.3 05,8 £51.2
NICARGELR ~3. 6543 1061.7 §35.8 £25.0
£ANAKA -0, 0% 9.5 975.3 938, 3
CENTRAL AMERICR PANAMA -, B&B.35 B74.4 8546
BAREADDS 1. 42888 1073.0 1241.8 1333.3
BlUYaNA -5, 23 778.2 754, 8 730.0
HAltl 1. 37384 02,6 226.% 235,68
SAMAICA -6.40 1600, 6 10000 1000, 6
TRINIBAD ETC 4,58 1586.0 1672.8 1600.0
CARIBREAN 8,575 55,7 373.0 587.2
TROPICAL LATIN ARERICA 0. 75854 78,2 845, 9 B43.9
ARBENT INA -0, 56 1904,5 18407 1750.8
CHILE 0,40 1322.% 1436, 6 1461,5
HRUBUAY 0,404 1547.8 1640.1 HYUR
TEMPERATE SOUTH ANERICA ~8,2 1751.2 1745.% 1694.0
LATIN A¥ERICA 0. 404%F ¢16.5 953,14 941,31

LEVEL ﬁ?vSIS#ifliﬁﬁii [5 REFRESENTED AS FOLLONS

& PCOLODS  #3 PLOLDYL

040,05
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£0K NILK ANHUAL GROWTH RATES OF PRODUCTION ,5TOLKS AND PRODUCTION/MILKING COR  1969/B4

Bl
1977/88 196947

—

FRODUCTION/HEAD Ih $3§E¥

COUNTRY 1369775 197784 198977
BRATIL 5, Gee 1.9 £, 585 2.8 LI 1.4
HEXILD 4, 8%ee 2,888 27w [.2% 2,183 i, bEER
. SREE 2,381 1. Be §.0¢ [.78¢ i, 5u%
BBLivIA 7.4 b.O¥EF G, 0HEE .18 17488 14858
EOLBHBIﬁ “0.4 Z.htee -7 2.4 1,184 £.2
CUB 8. 58 -0.2 7,93 2, 3% 2,74 7, 1ex
Daniﬁlcﬂﬂ RP S A 268 D an -0.2 1.0 4. 444
ECUADOR 2.5 3.2 2,140 3.9 6.2 -0.8
PARASLAY 5 F113 2.2% S G5 2.2¢ 0.1 ~4.0
PERL | 6.2 - 38 .5 ~-1,3 -0.3 -0,4
VENEIIEL A 4. 31 J.088 228 §.74 2.2m -1, 744
TROPILAL SDUTH ANMCRICA 1, 9444 2,088 0.4 Lo 1.0 0.0
LOSTA RICA 5,58 L i# Wl ~1.5¢ 1,B% 2. 7453
SALVADOR 7. 44i3 0,2 3. an 0.3 478 ML
BUATERALA 1. 4sss 0.78 3088 2.2%¢ .4 «§. 58
HONDURAS 1. 9448 b.EsE 1 bEM 4.4 0:38 2,285
NICARAGHA .44 ~23. 1488 1.3 -15.58 23488 -7 &15E
PAKANA ~1,2 “0.3 -0, 2 6.5 -i.08 iR
CERTRAL ﬁﬁiaicﬁ PAKANS 4,085 2408 2. ~1.6% [ 748 ~G. 95
BARBADDS 1. 7444 1.8 1, 0804 §.8% O.fees 8,7
GUYANA ~8,Beid 3o eee -B Ye0r 2.9 3,1 0.1
HAITI 3.3 -1.0 Y2 23 1.7 L.b#¥¥ 0.7
JAMRICA §.7 0.0 0.7 6.0 0.0 0. 0nen
JRINIGAD BT -3. 43 4,945 -8, 042 6.3 4.5 ~1.4
CARIBBEAK ~3.7 .78 D, T4k -hid R 1.1
TROFICAL LATIN AMLRICS 4,313 980 3, 08%% 0.9 1385 1,68
AREENTINA 4, 1#43 0.2 §, 2354 1.6% ~0. 4 ~§.4
CHILE 3.2 ~1.8 8.1 -1 -Q.b 2,1
URUBUAY -§.2 29438 -1.B#s 2.5% 1.7% 0.4
TEMPERATE SOUTH AMERILA 2.9388 8.3 7. 7EuE 1.2 0.2 -0.9
LATIN ANERICA 3.9842 f.648F 2,908 0.9% 1,488# 4,7+

A - - . . . o o 1 e

LEVEL DF SIGRIFICANCE IS REPRESENTED AS FOLLONS

HHE PCOLO0S o+ PLOLOT & P{0.05



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

BRY KIiK SUNNARY OF LATIN ANERICA TRADE (THOUSAND TONS} »
© REGION EXPORY IRPORT +IMPORT-EXPORT
: 1968/75  1S76/83 1984 196B/75  1974/83 1984 1968773 1976763 1984
i BRAZIL 1 i 1 21 2 25 2 2 2
! WEXICD i { 0 8 %0 11 43 5 m
% 2 2 { 8 i3 136 63 111 135
I BOLIVIA 0 0 0 3 6 7 3 b 7
: CDLONBIA { ¢ 0 7 13 3 8 3 3
{  CUSA 0 0 0 4 ¥ 3 19 K] 3
. DOMINICAX AP 1 1 0 5 7 10 4 b 10
ECUADOR 0 0 0 2 5 4 2 5 4
PARAELAY 0 0 0 ! 1 2 { i ?
PERY ¢ 9 0 22 2 2% 22 24 i
| VENEZUELA ( 1 0 23 9 07 2 %0
! TROPICAL SOUTH AMERITA 3 2 0 114 184 198 11 184 198
COSTA RICA ! 1 0 1 3 3 0 2
SALVADOR { i 0 5 11 5 ¢ 10
EUATERALA i i 0 3 7 iB 2 4
HINDURAS 0 { 0 3 5 B 3 3
KICARAGUA 7 2 0 { 5 12 -1 3 1
PANANA 0 0 0 3 § ' 1 i
| LENTRAL MNERICA PANAMA 5 b ¢ 16 35 5 i1 29 50
BAREADOS { 1 { 2 2 2 i {
BUYANA 0 0 0 2 3 A i 3
HAITI 0 0 ¢ i i 5 i 4
P JRNAICA 1 i ] ] 12 i1 § il il
¢ TRINIDAD { i i § 12 i3 B it
| CARIEBEAN 3 3 2 u 1 35 21 30 13
{ TROPICAL LATIN AMERICA 13 13 3 219 387 49 206 354
| BRBENTINA b 13 2 3 B ! -3 -5 <
| CHILE i ! 0 15 13 17 th 12 7
| URUBDAY 0 2 3 i I i ; -1
{ TENPERATE SOUTH AMERIEA 7 16 5 19 22 19 12 5
¢ LATIN ARERICH 2 v} 8 238 389 438 218 340

17 |

46 b

_2 :
1L 204
430 |

e e, A

S S

JRTT—




COR NILK # PRODUCTION, TRADE AND APPARENT CONSUNPTION

o e e e S s

1969176 1977/84
APPARENT  SELF APFARENT LF
+1HPDRT APPARENT  PER CAPITA SUFFICIENCY +]WPORT APFARENT  PER CAPITA SUFFICIENCY
COURTRY PRBDUCTION -EXPORT CONSUMPTION CONSUNPTION INDEX PRODUCTION -EXPORT CONSUNPTION COMSURPTION IRDEX
ot 11 e o K- - o 1660 M7 o KG----
ERAZIL 8337.1 1817 g318.8 83,7 97.% 10649 19B.3 10867 58,1 48,2
HEXICD 375,06 437.1 4BI2.1 Bb.6 90.% 6794.%  891.2 785,27 19%.0 88.4
1212 518,80 13338 B4.70 33,3 17464 10B9.8 18554 95,74 34,13
LiviA H.8 B2 83.0 18.0 M0 68.5 37,8 126.3 22,3 54.2
COLONBIA 2310 B 2386.0 103.0 97.0 2486.1  120.3 26065 9.3 9.4
CugA itk 411 1250.2 139.8 62,1 1135.6 X320 1485.0 152.3 18,3
DORINICAN RP LS 32 8.7 7.5 8%.3 41B.4 65,0 483.4 g4 Bh. 4
ECUADOR 745 185 761.4 18,5 8.0 BEB, & 437 932.3 1141 75,3
PARBGUAY 101.2 6.8 108.0 43.4 937 139, & 8.1 165.4 51.4 95.3
PERU BIB.Y 2003 1015.2 707 89.3 1923 2037 99,0 3h.2 7%.5
VENETLELA tobh. 6 2223 1288.9 i07.2 B2.8 13717,2  BRLY 2201 139.3 62.0
TROPICAL SOUTH AMERICAS103.1 1062.3 7163.4 74,58 8. 17 T33.T 1691.5 $215.2 ¥7.44 B81.24
COSTA RICA 224.8 8.8 2354 126.4 96.2 4.8 2,9 3417 150.1 92.1
EL SALVADCR 199.2 418 243.0 b62.% g2.0 263.8  BLB Inl.b 72.1 g
GUATENALA 2854 1B.Y 4.5 32.5 734 %7 76,1 389.1 32.7 2.0
HONDURAS 175.1 26,1 2042 70.2 87.0 240.1 4.8 282.9 73.1 B9
KiCARABUA 3.5 1.7 3B85.8 179.§ 103.0 247.1 2.8 13,9 97.7 0.2
PANANA 2.4 193 21.% 57.0 78.8 92.% 2.4 17.4 59.9 79.%
CENTRAL AMERICA PRNARALZD4.7 105.29 a0 9,68 2.7 1472.8 210,02 1738 B4.49 B4, 12
BARBADES b0 184 4.4 100.7 25,5 1.5 9.8 7.3 81.4 453
EUYRNA 15,7 2%.2 44.8 .4 15.0 13.8  41.2 95.¢ 62,2 5.1
HALT] 20,3 164 .7 1.5 3.2 210 43,3 54.4 10.9 32.7
JANRICA 4.6 BR.5 135.1 £9.1 3.5 i8.6 9.7 143.3 63.2 33.9
TRINIGAD TOB g3 1.5 B3.B B3 5.7 T 120.2 121.¢ 112.7 2.3
CRRIBBEAN $6.76  230.01 6. 74 36,78 25,61 97.95 109.25 §07.20 3.3 24,09
fROPICAL LATIN AMERICA 20287 20Mb.4 22283 86,3 71,0 26363 336%.0 9733 93.é BE.7
ARGENTING il -4 049,46 202,90 101.3 3421 b 53123 187.3 100.2
CHILE 780.9 1223 1103.1 112.7 BE.§ #0265 119.2 11457 2.3 B9.b
URUBUAY 731.9 2.4 7383 5.1 39.7 Bi6.%  -4.B H N 2754 199.8
TEXPERATE SDUTH APERICABZB.E  5B.2 £887.1 163,13 9¢.2 1185.5 1028 1288,3 171.0 98,4
ATIN ARERICK 2709  2074.% 9170 76,0 92.9 33549 . 3472.3 M 1021 90.8

€INCLUDES FRESH,DRY AND CONDENSED MILK [N TERME DF FRESH WILK




feal Producer Price of Fresh Milk ip Selected fountries

1%78/84
Year Brazii Colosbiz Orgenting  Imle
erilt $/11. real price $70t.
ingey
1978 £51.79 g.16 400 18,99
1979 595, 0h 3.32 Fi.eb 1b.48
19845 826, 11 5.44 Bf.s0 15004
1584 842,067 9.16 bh, &L 11,95
1987 B3R 9,46 5.7 1508
1583 317.85 %30 55,70 14.2
1564 450,42 B.38 43,40 1Z.08
hversge annval
growth rate {3} ~5. 8 0.3 “%, 1 -k

% bstisated

Sources: Hrarilsbgvil984) CripebiaifadeganilB34)
firgentina:Banto garadero ergentineilVBs)
Ehile:CorfoitvB4}



"":,\ AR
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Source: BAE (1985)
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FiekEAT: BTLULES AND PRODUETION FERé%ELii?Eﬂ 510K
¢z

Fegion and Froduction Stociks
Lountry
Total ! Tobgl %
Gltat Wi head
KORLD 55440 00,0 TRAAOE 12,0
UMITED &T8TER aily V| NI 7.1
CURGFE 17783 357 1BUBI0 a0
LATIN A¥ERILH I47% 4.5 77974 9.%
R =T L1EL R 1574 3.2
drand ; 1.6 AL 3.7
Soautt e Gaz B Gk
Versiugig §.7 2ac4 vl
TIRRLERTE LA, G.5 J&0¢ Iy
BT, b4 B &2
#Rif 34k $4.
RELR - 0,7 1,2
i G,k Gk




PIGHEAT PRODUCTION, RELATIVE INPORTAMCE IN THE REGIOR
AND PER CAPITA PRODUCTION LEVELS
PROE a e TIOK PERCENTABE PER CAPITA
SR 11"} SR TgTAL sas&ggfzsa
COUNTRY 198775 1976783 1984 1984 1984

BRAZIL 145 %06 860 36,83 5
NEXICO 292 €52 500 2.4 6
1037 1358 1340 58,24 b

B0 IVIA 1y 30 15 1,50 6
COLONBIA 7 101 17 4,80 i
CUBA 36 &1 B2 3.51 g
DOKINICAN RP i 13 5 D.24 1
ECUADDR 33 53 b1 2,41 7
PARAEUAY & % 30 3.85 %5
PERL & 72 71 3,04 3
YENE ZUELA 5 82 104 445 b
TROPICAL SOUTH AMERICA s 45" Ski- 24,03 §
EOSTA RICA 7 10 g 0.3 3
EL SALYADOR 12 i 13 0.56 2
GUATERALA i3 5 17 0.73 :
HONDURAS 10 g i1 .47 3
KILiRABIA 5 17 14 0,50 3
PAKANA z 7 9 0.3% 4
CENTRAL AMERICH PANANA 82 7 72 3.08 3
BARBADES 3 5 5 0.2 23
BUTANA i 2 i 0.04 1
4RTTT 25 2 8 0,34 i
JARRICA b 8 g 6. 34 3
TRINITAD T0B 3 3 3 5,13 3
CARIBBERN 18 19 % 114 2
TROFICAL LATIN AMERICA 1482 1958 2019 86,47 5
ARSENTINA 277 247 240 10,728 g
CHILE it 45 sa 248 g
URIIBUAY 2 20 T 0.77 b
TENPERATE SDUTH (MERICH 294 312 36 13.53 K
LATIN AHERICA 1717 270 735 100,00 b

COLUARS #AY WOT ADD EYACTLY DUE 7O RDUNDING

-



PIGKEAT FRODUCTIDN PER CAPITA 1968784
ANNUAL GROWTH

CLUNTRY RATE AVERABE AVERAGE

1268/84 1968178 1976783 1964

S el e DL LS T 1 s
BRAZIL ~0.48 7.5 7.8 b3
¥EYILD 7,058 .4 k.6 6.5

6.314 LB 7.2 £,5
BBLIVIK I.31m £,z §.5 5.4
COLOXBIA 1. 10%%2 3.6 4.0 4.4
CUBh 9. 04 4.0 6.3 8.
DORINICAN RF ~g, 434 3.0 . 1.0
ECUADOR 2,535 5.2 bt 6.7
FARABUAY 2,620 19,0 200 25.2
PERU ~t. 2B883 §.7 §.2 3.7
VERETUELS 1.80 4.7 0.4 0.8
TRERICAL SOUTH AMERICA 1,698 47 5.4 5Le
£OSTA RICA -G.14 1.1 4.1 3.2
SALYADIR ~1. 58443 3.2 3.6 2.4
BURTEMELA ~5.%1 2.4 2.1 2.1
HINDURAS -1, 17854 1.5 2.6 2.6
NICARABLA -3 1748 1.2 [ 4,4
PANAKA 3 1000 2.9 L7 {7
CENTRAL AMERICA PANAMA =1 Tb¥ed 3.5 3.2 2.8
RARBADOS k57483 12,2 21.0 22,9
BlLYaNA ~2., 954 1.8 1.B 1.1
HAIT] ~B, £5Eke 5.3 3.0 1.2
JANAILA 2.3688¢ L1 1.7 LS
TRIRIDAD £IC §.82285 2.5 2.7 2.7
CARIEBEAN -3, 11584 5.4 3.8 2.4
TROPICAL LATIN AMERICA TS 2] .8 5.3 58
ARBERTINA -, 33 8.2 8.8 8.0
CHILE ~{.25 4.8 4.1 §.%
URUGUAY -1, 863 LT 7.0 6.0
TEMPERATE SOUTH AMERICA -0, 59 7.% 1.4 1.0
LATIN BKERICA 0,374 6.1 k.4 5.0

LEVEL OF SIGRIFICANCE IS REFRESENTED &5 FOLLONWS

¥ OPLO.005 8 PEG.GY

£F{0. 8%

o -



. PIBMEAT ANNUAL BROWTH RATES OF PROBUCTION,POPULATIDN AND PRODUCTION PER CAPITA. 198%9/84
FRODUCTION POPULATION PRODUETION PER CAPITA
1948774 1977784 196977% 19777184 1869778 1977 /84
BRAZIL 0.2 1.2 2. 5411 228 -7 4n -1.0
MEXICD B. 9% I.2viv 1 03H 2,682 5.7k fhé
2,741 1.5 28882 2,588 -0, w‘“m—ﬁ,ﬁ
BOGLIVIA B.2434 Jo4eer 2 s 2,681 5,843 0. 748%
COLGNBIA b, TREE .6 20858 2,288 4 Qase -0, 4
CiBa 2.6¥ §,558% 1,780 G888 1.0 39848
DOMINICAK BF 11,0888 ~34.4s 2.5414 {.238F  H.132 -358. 13
ELUADOR S.Ane iy 2.9 .1 2. Gass 8.6
PARDEDAY P22 17 L, F85E 1,188 LIREE 214 1.8%%
PERH 7.3m 0.8 274 2.3 -4 ~1. 588
VENEIUELA 16,9884 .98 3 HEE I A 7 0 “05
TROPICAL SOUTH ANERICA b, Ored 208 2 paas LN L -0.2
COsTA RICA 1.5 -2, 18 2,584 J.ee (8 -5, 7804
SALVADDR 3. Geee -2.0 2,988 2,048 0,7 - TEhr
BURTEMALA -8, 1 5.808 I uE J.08%8 -3 208 1.B
HONDURAS -2, 38 Al T 740 P 2 L IR I 2 2 0.4
WICARABIA 3.3 -6, 7% 3. Iee4 Lo 0.3 ~10, 285
PARARA 3.5 b feRe 2 786 L (.8 3. 7445
EENTRAL AMERICA PANAMA 1,988 -0,0 l.oe J.1em - in ~3. 113
BARBADES 7,084 2% 0.5t 0.8# 5,58 b4
BUYANA 52 ~12. 5888 2, 7E84 f.738 1.9 ~14. 2584
Hhitl 3. 9885 -24.335% 2,131 A8 [ b8 -Zh Teas
JENAILA 5,34 4.0 1. 7884 1,788 4.4 -1.2
TRINIBAD ETC 2, bk ~§,2 1. 5¥13 -0.%5 1.b#s 8.3
CARIBBEAK 4,.5841 ~10. 7858 1.933% 1,088 2,568 =12, 48F
TROPICAL LATIN RMERICH I.588% NS S 135 2,455 (0,780 6.1
ARRERTIRA 3288 ~0.0 1. 7534 1.6 1.5 -1.4
CHILE -4, S isEE 1,794 17488 ~4,2 7. 4452
URUBUAY 1.3 ~§ 56 0,26 G.prer 1.2 -5 iH
TERPERATE SOUTH AMERICA 2. 1# 1.1 1. b%%3 Loodwd 0.5 -G, 3
LATIN AMERICA 3, 3eee 1.h¥% 2,008 2.3a8 0,784 -0.7

LEVEL OF SIBNIFICANCE I8 REPRESENTED AS FOLLOWS

8¢ PLOLGOG

MO

¢ PG B3



PIGNEAT ?RBDHi?IDH PER HEAD IN STOCK 195B/B4
ANNUAL SRBX¥H

COURTRY RATE AVERARE AVERRABE

19568784 1958775 19748/83 1984

b4 e 4T Y R et

BRAZIL 1,398 253 26.% 26,3
KEXICD i.7% 7.4 3Lb 21.2

1,358 4.3 28.0 26,5
BOLIVIA [(J:1:E2 X 19.2 20.8 8.6
COLOMB1A 0.23 47,5 50,1 44.9
LuBa 3139811 24,3 353 35.7
DOMIRICAN RP ~1.00 1%.6 . 1.2
ELURDOR .09 13.6 16.2 14.3
PARABLAY Y 43,9 9%k 86.7
FERY 0.94402 351 5.8 .0
VENEZUELA 1,958 35 38.1 4.2
TROPICAL SDUTH ﬁ%ERICR 0. 95¥8 0.7 L6 3.6
LOSTA RICA 1.27¢# 5.7 42,6 35.9
SALVADDR 170484 IR 3.5 343
BUATERALA 107464 17.4 20.4 210
HONDURAS 1.88%s 18.2 18.8 1.5
NILARABUA 0.72 LN 27.1 5.9
PARANA 4. 4004 25.9 356 i5.0
CENTRAL AHEEIE& Pﬁuﬁué W12 2.8 26.6 i
BARBADDS 2800 92.4 112.6 120.0
BUYARA -5.07¢%% 14.2 1.5 7.0
HAITI -0,57 16,1 15,2 16.0
JANBICA 0,68 36.8 32.2 29.1
TRIKIDAD ETL -0, 93 50,4 51.% {8.4
CARIBBEAN 1. 694 1%.1 25,4 253
TROFICAL LATIN AMERICA 1.34+42 75.3 9.0 #.0
ARGERTINA 2.01344 852,56 45,3 61,2
fHiLE D.62 47.5 i3, 30.4
HRUBUAY -2.28414 52.8 5.¢ £0.0
TERPERATE SOUTH GMERITS 1.4b%34 81,8 9.4 8.8
LATIN AMERICA 1,22443 1.5 3.2 .1

_________________________________________________________________________________

LEVEL OF SIBKIFICANCE IS REPRESE%?iB AS FILLTHS
155 FLO.005 &% PLO,01 #PéD.O




PIGHERT ANNUAL GROWTH RATES OF Pﬂﬁﬁﬁﬁflﬁﬂ STOCKS AND PRDDUCTIOR /HEAD IN STOLK 1969/84

PRODUCT 10K PRODULTION/HEAD Iﬁ STOLK
COUMTRY 1968775 1977784 1969/7% 1977/8% 1%5%/7% 1977784
BRAIIL bl 1.2 2.4 =118 22,28 2.3
REXILD H.9%4% 3088 7,744 7.9 b 7ves -8, 74%
2. 7514 .0 2. 3a84 f.7% 0.3 6.1
BRLIVIA 8.2838 J.4r¥8 5,740 4.3 .03 ~1. 08
COLBNEIA b, 2%4h 1.4 §, 5684 3.5% 1.b# ~1. 9%
CUBA 2.6% & SeEk -0, 4id 3. 3.0 ~0.2
DOMINICAN-RP 11.0868 -4 -0,3 =137 1i.2%0 ~27. 344
ECLALUR 5,400 J.iee G.beEe 4,28 0,28 -1.1
PARASUAY 8. 38t §. 9581 7, 1484 2.0% -3, B4 2,95
FERU PRS2 4.8 2.2558 -0.4 0.1 1.2
VEREZUELA 109338 2.98 2.64 4,1¢ 8, 3#x -1.2
TROPICAL SDUTH AMERICA b.O¥EE 2. 182 I Gaes 3.0 2,5%8s ~{, GEes
£0574 RICA 3.58 -2 THE 1,688 1.3 1.9 -4, 248
SALVADDR K2 e -2.0 §.6 -5 T, 1% 3.2
BUATERALA (.4 5.0 -5,13 2.6% 5.04s 3.2
HONDURAS -2,54 L0 -1, 13 -5.1¢ ~1.4 9, 2688
KICARAGUA 3.3 -£.7% 1.4 -4, 0% 2.2 -1.%
PANANA 3.5 hoivee -1.0 0.0 4,554 b, jas
CENTRAL ARERICA PRNAHA 1. G448 -{, 8 ~1.1 -2.08 L.Dsn yR:112
BERBADDS 7.04% 7.7 I jeen 2.3 Lom 4.9
BUYANA 5.2 12,5888 7. 3R 1.4% 2.1 ~14, (eEs
RAITI 3. 9508 ~24.308% 2.0 -35.0% 1,580 -1.3
JAHRICA b, 34 0.0 §,Beed 1.9 1.5 -1.9%
TRINIDAD ETC 2.5 -0.2 1,75¢ 1.5 0.9% -1.84¢
[ARIBEEAN 5.5 ~10, 7488 2. Bins =14, 5 1.o¥4 .58
TROPICAL LATIN BMERICA k12 T I/ £ 22 .59 1,0 0.2
ARBENTIRA 24 ~0.0 ~0.7 1.2 3.5 -1.3
CRILE -§,5 g lesr -2,.78%4 2.9 1.7 b 2R
URUBUAY 1.3 ~3. 544 1.9858 §.5 ~0.4 -5, 084
TEMPERATE AOUTH ARERICA 2.0 Li -0, % 1.5% 2.982 ]
LATIN AMERICH 3,344 1.6% 2,184 1.5 {,1emn 0.1

e e e e o s o o K s ol 0. 0 40 s Kl am b o 1 4 AR B I R 1) W P LT B W A e e e e o S el A W L B e A A S0 L L 1. P O . ek g e e

LEVEL OF SIBRIFICAMCE IS R£F££SERIE$ A3 FOLLDWS
$HE L0005 &2 FOOGT 2 PLOLO



: PIGNEATH SURMARY OF LATIN ANERICA TRADECTHOUSAMD TONS)
© REGION EXPORT 1MPDRT HAPORT-EXPORT
1968/75 1976483 1984 1988775 1976/83 1984 196B/15  1976/83 1984
©BRALIL 2 5 7 ! 0 0 -1 -3 -7
; MEXILD 1 1 H H ] § 6" w_u:i--,--_wuﬂ:if
ﬁ 3 5 8 2 0 0 s -8
. BOLIVIA { 0 0 0 0 0 -1 0 0
' CoLoKBIA 8 6 0 0 1 1 0 1 1
. CUBA 0 0 9 0 1 2 2 i ¢
! DOMIRICAN RE 0 9 0 0 3 1 0 3 3
1 ECUADDR 0 0 b 5 8 0 0 0 01
+ FARABUAY 9 0 0 9 0 0 0 0 0
¢ PERU 0 b 0 1 0 0 1 -0 ¢
i VENEZUELA 9 ! i 2 b 0 2 e 2
* TROPICAL SOUTH AMERICA t i { 3 1 s 2 7 30
s+ LO5TA RICA )] 1 0 i { ¢ 1 0 0
i SALVADOR 0 b 0 i 1 1 i 1 1
¢ BURTENALA i B 0 1 i o 0 1 0
. HONDURAS 0 1 0 0 { 0 0 ¢ b
¢ NICARAEUA 1 i 0 0 1 ] -1 6 ¢
© PhNANA I 0 0 | i 0 6 Y
! CENTRAL ANERICA -PANAMA 3 3 0 i b 3 1 3 !
" BARBADOS i 0 0 i { 1 0 ! L
©BUYANA i i 0 1 0 0 0 -1
© HAITH 9 1 0 1 1 1 1 0 i
JRNAICA i i 0 { i | o 0 it
. TRINIDAD ! 1 i 1 i 1 b 0 0:
© CARTHBEAN 4 ¢ ! 5 4 4 i 0 3
| TROPICAL LATIN AMERICA 1 17 10 14 2 g 3 4 -1
. AKBENTINA 3 3 i 0 b -3 -2 -3
. CHILE 0 8 0 2 1 i 2 1 i
URUSLAY i 0 0 0 i 1 -1 { i
 TEMPERATE SOUTH AMERICH i 3 i 2 3 2 -2 0 g
LATIN AMERICA 15 2 i1 i 24 1 1 4 o

T 0 S 0 i e e 4 e Rk M i it o o g o R U R A A B MW o o i A 9 S5 25 . R T T T 0 R S S My B S T M e L e e AR sl A e 0 P R S A

-4FREGH,CHILLED DR FROZEN




PIGNEAT PRODUCTION, TRADE AND APPARENT CONSUMPYION

i 1969176 1977784 ’
APPBRENT  SELF AFPARENT  SELF -
+IKPORT APPARENT  PER CAPITA SUFFICIENDY +1NPDRT APPARENT PR CAPITA SOFFICIENT
COUNTRY PROBUCTION -EXPORT CONSUNPTION CONSUNPTION INDEX PRODUCTION ~EXPORT CONSDMPTION CORSUMPTION INDEY
SRR——— 100G NT~mnnmmmmmmm wmm o {Eem-r  eeceeeene 100D MTommmmmmmmmm mmmrf e -

BRATIL 753.5  -1.6  750.% 7.4 190.4 9155 3.7 9iL.B 1.3 100, 4
KEXICO 328 -0b 3123 5.6 100.2 4660 0.5 485.5 bt 100.1
10664 -3.96  1062.4 575 100,37 I381.5 429 1372 © 1.0 100.3i

BOLIVIA 204 0.0 2.4 L4 1000 .4 0.0 314 5.6 100.0
COLORBIA 8.4 0.0 80. 4 1.7 10000 1027 0.1 1008 3.3 99,9
CUBA AR Y] 7.0 % 100.0 B3 0 85,4 58 90,8
OOMINICAN P 5.5 0.0 15.5 3.2 £00.0 TR 4.4 25 7.3
ECUADOR W2 0.0 3.3 53 100, 5.8 0.0 5.8 4.8 1006
PARKEUAY 05 0.0 48.5 195 100.0 o 0.0 79,0 2.5 100, ¢
PERI % 878 47 29,9 h 0.0 2.4 a1 100.0
YERETUELA BT 0.8 £2.1 5.2 9.8 Bt 28 §7.2 5.5 3.8
TROFICAL SOUTH ANERICA364.95  0.B5 365,81 1,83 977 S03.24 6.2 50553 5,51 38,77
COSTH RICK 78 0.0 1.9 1.3 99.7 9.5 0.0 9.5 4.2 9.4
£ SAVEDOR 123 0.0 2.3 1.2 1000 o o0 140 X 9.7
EUATERALS 151 0.0 131 2.3 9.9 56 0.1 15,7 21 554
HORDORAS 600 9. 13 10,0 55 ~0.0 5.5 2.5 1000
RICARABIA 158 0. 15.8 33 105 et 0.0 1.0 5.7 §00. 1
FANAN 1 0.0 1.8 3.0 9.5 76 0.0 Tib 39 100.0
CINTREL AMERICA PEAEA 3.44  -0.01  SL 43 L9 100,62 7204 045 7529 3.48 99,79
BAREADDS 32 0o 1.2 13.2 §3.5 5.7 0.4 51 23.7 92.9
BUYANA 15 0.0 1.5 (9 1000 e -0.0 W 1.6 1000
HATTI %k 0.0 2%.4 504 99.9 TN 14 3.2 9.0
SRRAICA b4 0.1 5.8 3 55,2 8.3 0.0 B3 3.8 1000
TRINIDAD TOR o1 05 12 30 85. 4 0 6% 15 31 B4,
CHR1BBERH 20.35  0.85 4100 Y. 9792 393 1,08 3781 3,65 97,14
TROFICAL LATIK ARERICAIS3AG 2.3 158 5.9 1001 1993.6 3.2 19963 5.3 9.8
ERBENTINA 26,2 ~4.3 230 9.3 10,8 2403 0.3 2440 8.4 160. 1
CHILE i 15 85,5 1.7 9.8 47 0.4 1973 1 %94
URYGoaY 71 .00 2.6 7.8 100.1 9.4 0.1 195 . b 99,5
TEXPERATE SOUTH AMERIC 302.4  -2.8  299.5 B.0 1008 ML 6.2 LB 7.3 99,9
LATIN &MERICH 18373 -1 1832.7 5.2 100.3 2i06.2 1.5 ?:399 7 £.4 e B
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POULTRY NEAT PRODUCTION, RELATIVE INPORTANCE IN THE REGION
AND PER CAPITA PRODUCTION LEVELS
PRDDUCTIDN PERCENTAGE FER CAPITA
~~~~~~~~~~~ 1000 BT-—------= [OF rgraa ?gnagngug
COONTRY 1958775 1974783 1984 1984 1754

BRAZIL A2b 1178 1614 13,34 12
KELICO 745 7 489 13,11 5
592 1595 2105 55,45 16
BOLIVIA 4 8 12 0.32 2
COLONBIA 5 99 121 324 3
CUBA 4 59 107 2,87 1
DOKIBICEN B9 10 55 74 1.98 12
ECUADDR i 3% 30 0.80 3
PRRABLAY 8 14 5 0.43 i
PERU 84 157 187 1,58 g
VENEZUELA 115 241 132 8,50 19
TROFICAL SDUTH AMERICA 35 863 874 23,44 $
COSTA RICA 3 5 5 0.13 2
£l SALVAGOR 5 1% 1 5.43 3
BUATEMALA g 39 59 1.34 i
HONSURRS g ¢ 13 0.35 3
NICARRGUA £ g i 0,79 3
PANARA B 13 14 0.38 7
CENTRAL AKERICA PANAYA 34 88 109 2,42 §
BARBADOS 1 5 5 015 B
BUYANS 7 12 i5 540 1
BAITI 4 1 g 6.24 1
JAMRICA 17 2 27 0.77 12
TRINIDAD TOB s 20 71 0,55 15
CARIBBEAN &5 70 78 2.0% 7
TROFICAL LATIH ANERICH 1117 2418 Ji4s EA, 50 g
ARBERTIRG 207 375 466 12,50 15
CHILE 52 78 75 204 b
URLBUAY i3 1% 22 .5 7
TENPERATE SOUTH ANERICA 274 448 563 15.16 13
LATIN SRERICA 1394 7886 W2 160,00 10

COLUMRE MRY NOT ADD EXACTLY DUE TG RDUNDING



FaGLTRY MERT & STOCKS &ND FROBLCTION F?EHEELEigié REE TGRS
8

Kegicn and Frodurtiion Blocis
Lountry

Tetal % Tobel i

afGat zillons

fivads

wilk, D LT I TibE 1o,
UKITED BThICE 1435 5.0 383 5.2
£4ROFE % Rl 3235 LAWK
LATIN A¥ERITK 7 iead 1623 4.1
TROPIGAL LoR, - o B 553 i2.0
Frecil Leih 5.8 450 8.2
Loleubis .o .4 b Wil
Yeneruels P iel 43 I
TEHFEZRTE .k, : 19 74 1.4
frpenting 1.4 A% “ab
A3 @24 i7ad 7.8
FRICE o &5Z 5.2
BLEARIS 1.1 tls nE




FOULTRY MEAT PROBUCTIDN PER CAPITA 196B/B4
ARNRGAL GRONTH

LOUNTRY RATE AYERARE AVERAGE

1948784 196875 1976/8% 1954

I eeeeee————— KB/ YEA~w e mm s i
BRAIIL 9. 55481 4.3 8.6 2.2
KERICD 2. 76583 4,9 bl 6.3

143 5 8.3 10,0
BoLIvia &, 1beea 0.8 1.3 i.9
COLONBIA 555482 2.3 3B 4,1
(B4 3. 945t 5.0 7.1 16.7
DOMINICAN RP 4 BRexs 6.3 4.5 12.1
ECUADBR 5.92442 1.7 2.7 53
PARAGURY 2. 95882 1.4 4.4 £.35
PERY b, laEes 39 9.0 7.3
VENETHELA 5. Bdsss 2.7 5.5 8.6
TROPICAL SDUTH AMERICA 8, 71ess 4.6 7.3 8.7
COSTh RICA 2. 83852 1.6 2.4 2.0
SALVADDR 8,193 1.2 2.9 .0
BUATEMALA 12, 17845 1.4 3 6.1
HONDURAS 3,054 1.9 2.4 31
NICARABUA 1.1% 341 3.4 1.5
PANAMA 3. J2ese 4,8 6.5 6.6
CENTRAL ANERICR PANANA 6. HBB#34 Z.0 3.9 4.3
BARBADDE 6. TTeed 6.0 19.5 2.9
BLUYARA §. 7348 5.8 1.9 16.0
HATTS 4,148 0.8 1.0 1.4
JARAICH 19644 B.§ 12.1 i1.8
TRINIBAR ETC 1, 444 147 8.9 19.0
CARIBBEAN .54 5.4 6.8 7.1
TRORICAL LATIN AMERICA b, 7GR 4.4 1.1 9.1
ARBENTINA &, ChEds B.4 13.3 15.5
LHILE 7,974% S 4,7 6.3
LURUBLRY 3128 5.4 4.3 7.4
TEMPERATE SOUTH AMERICA 5. 28854 1.4 11,1 12.5
LATIN RBERICA £.474 0 4,8 8.4 2.5

e e A A i 0. 5 M o e A A i e 8 b e 0 o St o B Skt .S S S 5 T T, T L T Y A B O Y 41 . T - . o

LEVEL OF SIENIFICANCE 1S REPRESEXTED AS FOLLOWS

s PUOO0S # PEOLGH

(0,05

B LT Ty —

o e

.

e

P

e e TR AP A



POULTRY MEAT AMMUAL GRONTH RATES OF PRODUCTION,POPULATION AND PRODUCTION PER CAPITA. 1969/84

PROBUCTION POPULATION PRODUCTION FER [AFITA
1969774 1977784 1943774 INTHRY 134976 1977184
BRATIL 9. 0#2 123088 2. 059 220 LAEEE 16, 7ra%
BEYICD 7,504 Aorer 3 78 L4 L8 1,04
85048 10,1808 2, Beat 2,388 5,711 7. 0%854
BOLIVIA b, Leus 11,788 2440 2640 3.6M 8. 6444
£0LOXBIA 6. GEER 5,08 2,244 20488 § b9 J.4ss
fipa .7 B.9%%% {7804 O.0%%% 2,0 B, 245t
POMINICAN RP 4, 784% B.Axer 72,9844 2w 1.2 1.7214%
tCUADOR 8. 4esy 7,588 2.0 T 18 5,988 4, 4454
PARABUAY 7. 9988 4,558 3, 1882 I, 148 A TeeE 1,464
PERU 15,8558 7.3 L7hwm 2,340 131484 9.2¢
YENEIUELA f1.2848 B.983%  J 5318 L 1.bs S.GhEx
TREPICAL SOUTH AMERICA g, 9833 LY 2083 2.8 1,34 LS ]
LD5T4 RILA 5,98 ~2.0% 2. 5844 I.1ees A4 -5. 0885
S8 VADDR 1448 2.1 2,088 2.9548 4.5 -0.8
BURTERALA 85582 1.7 3 lems 3.088 S hem B.7%
HONDURAS 3. b88 B.o%¢ 3,280 Lo 05 5.1
HICARASUA {3708 2.1 3. 3% 3,548 10,4884 -1.4
PANANA 5. B 1.8 2. 785 Lbu L1 1.3
CENTRAL AMERIES PANERE 19803 4,588 I 044 Ll 500 1.4
BARBADDS 29, 1354 7455 0,568 0.Bes 28,783 EbhEs
BUYAKA ¥, hkxs §,he¥% 2,044 1L.7%8 T 4emn 2,958
HAITI b GEES B.B¥3E 2, Jasr 28581 4,78%% . 388
JANAICA . 1842 1.5¢ $, TEEE 1,288 | A4E %.3
TRINEDAD ETC 9. 54+ 1.0 1,1443 ~0.5 A 444 1.5
CARIBBEAN 7.9543% I.08r [.7anx LBss 4,080 13988
TRGFICAL LATIN AMEKICA B. 9% 9. 1eer 27854 24883 b 1%% 684
BRSENTINA .38 7. 1888 1, 74 1.o¢rF & beed 5,56
CHILE ~3.8 7.4 1, 7esx 1. 788 -5, GHE 4.0
URHBLARY 5.4 kS T T 3 0,688 5.1k 11588
TEXPERATE SOUTH AMERICA b, pEes 7.088%  1.b¥5¥ j.643% A 43¢ 3. 54
LATIN ANERIEA B, Jetd B.Bees 7,438 Z.Ie88 5. 7883 b, 3HEE

LEVEL OF GIGHIFICANCE 15 REPRESENTED AS FDLLONS
eeF POGLODS ¥ POGLOT # PUOLDD



POULTRY KEAT PRODUCTION PER HEAD IN STOLK 194B/B4

ARBUAL BRONTH

COUNTRY RATE AVERRBE AVERARE

1948784 19566/75 1976/83 1964

¥ KB/ HEAD ~m i s am e s

BRAZIL S, adeke 1. 7.8 LB
nEYIED 3,00 2.0 2. 2.5

4,008 i.B 2.8 3.3
BOLIVIA 2,118 0.8 0.9 1.2
LOLBMSIA 2, 26%%4 2.8 3.4 Lé
CuBA .79 3.0 10 i.0
DOMINICAN RP 5, J9sse 4.3 5.8 B.2
ECHADOR -4, Tee¥ 1.2 0.8 0.7
PARABLAY -, 03 .2 1.1 1.1
PERH 2.9 40¥ 3.3 £.3 1.4
VENEIHELA 2.6Dt¥1 5.4 6.3 1.7
TROPIEAL SDUTH AMERICA 1,588 3.1 L& $.0
£OSTA RICA 241 6.7 1.0 0.8
5t VARDR 4,514 2.8 3.9 4.0
BURTEMALS 11,6004 4.3 2.B 3.3
HONDURAS 2] 1.7 1.9 2.k
XICARABUR .51 1.8 2.0 2.2
PARAMA 1,264 2.2 2.6 2.3
CENTRAL AMERICA PANGNA 5. 78482 1.4 3.3 2.7
BARBABOS 3. Latet 3.B 8,3 5.0
BUYaNR 9.7% 1. 1.0 1.0
HEIYI 2,088 1.0 1.2 f.1
JENRICA {.4283 5.3 6.z 3.4
TRINIDAD ETC ~0. 5% z.B 2.7 .6
CARIBHEAN 0.4% &2 7.2 2.1
TROFICAL LATIN RBERICA 4, 02¢%8 2.4 2.0 L3
REGENTIRA 5. 77444 5.7 10.14 10,6
CHILE 7.36% Lo L6 4,2
URUBUAY 7.504%4 2.4 2.7 1.7
TESPERATE SOLTH ABERICA 5.00#84 4.4 1.2 B.3
LATIK ANERICA J.B7a14 2.4 3.2 1.7

LEVEL OF BIGNIFICANCE 15 REPRESENTED AS FOLLOWS
Hr POO,005 &% PCO.01  #PC0.05



PBULTRY SEAT

ANKUAL ERONTH RATES OF PRODUCTION,STOCKS AND PRODUCTION/READ IN STOCK  1969/B4

= o o

-

FROBUCT oM PRUDUETION/HERD IR STafK
COURTRY 89176 1977/8% 196%/7h 1977/88  194%/76 1977/84
BRAIIL 9,082 12,302 B, T84+ 4,8 0.7 75854
REXICD 75588 4,188 0.9 4,88 b.b3ex =, 7
8.5 10138 5.7 &8¢ 2.8 5. 3te4
SOLIVIA 6. jaer L7 T 3.4E -3.is 78564
COLONBIA b 9158 JA8%F 4, 3664 .3 0.8 1.3
CUBA L B.23#r b, p3Ed L3 -9 J.eein
DORIHICAR RP 4, 2541 B.4s5d |, 4302 2.28 1 Tsax £, 7842
ECURDOR B.44ee 7,500 13,5803 12,18 -5, 1# “4 Te¥
PARREURY 7.9434 4,58 5,0t .3 1.9 0.1
PERY 15,8k 7.9% 10,7 1.4 5.7# bojad
VENEIUELA 112604 B.yaer 7 7482 3.5t §.G5En 5, 4eEx
TRBPICAL SOUTH AMERICA g, G438 1.98% B, {aas 4.5 1.0 3, 4654
COSTA RICA b.Yas ~2.0% §,1am 1.2 2.8 -3, 288
CALVADDR 7.484 2.1 5.988 -2 L3 1.7
GUATERALA §. 5531 11,752 1.9 3.3 L.5M .4
HOKDURAS J. b%es B.bee 4,718 Joir -1.3 5.4
NICARABUA 13, 7144 2.1 5,458 14 B3 -1.3
PREANA 5. 8442 3.8 4,588 w12 -0, 4
CERTRAL AMERICA PANAMA 7.9 .54 3.7m .4 4. 1e 4,15
BAREADDS 29, 1844 T AN b DN B3 23,30 ~1. G458
BUYANR 9. bE3t 4. 635 7 Tan 4.5¢ 1,948 Gl
BaiTi £.5e08 8. B3 J, Tesd B.7¢ 2.0%3s 0.6
JERAILA 8. {4 1.5 49 4.0¢ 3.2 ~2.5
TRINIDAD ETC 5.5 .04 41,9454 2.5% 0.6 ~1.5¢¢
LARIDBEAK 7.9 Io 5 Tat .7 2.7m -1, 4%
TROFICRL LATIN AMERICA B, G4aa g 1451 b, 1ERR 4.6 2,841 L1120
ARBENTINA B. 3483 7.1v8¢ 0B 5.2 7.5 1.9
CHILE ~3.8 7.6% Z,9%4 ={.1 -A 40t g. 10
URLisLAY ¢ 17483 S bR ~§ 4t 0,3 B.ixt#
TERPERATE SDUTH AMERICA &, (id F.0e8s 5,992 2.3 d.ire &, 7%
LATIN AMERICA B. 344 8,881 5,740 4,56 2.4a¢ 4,345

e e o Al T Y 4 YA L. . 48 T S A A T A A T R L A L T W W W e e e A o W W S . e Bt T A T 340 T o

LEVEL OF SIBNIFICANCE IS REPRESENTED AS FOLLOWS

55 PLO.ODE 1 PLELBL

¥ PL0.03



POULTRY MEATH

SURKARY OF LATIN AMERICA TRADE(THOUSAND TOMS)

e o

: REBION EYPORT INPORT +INPDRT-EXPBRT

{ 1968775 1974483 1984 1968/75 1976783 1984 196875 1974/B3 1984

' BRanIL i 149 287 i | 0 ( -148 262

{ WEXICD } 1 0 1 5 11 0 4 i1

150 282 2 b 11 o -144 -211

¢ BOLIVIA 0 0 ) 0 ) p 0 o 0

' COLOWBIA 1 i 0 1 1 1 9 §

© LuUBA 0 D 0 i 16 18 4 16 |

: DDMINICAN RP 0 0 0 1 2 ; 1 ?

. ECUADOR 0 0 6 0 0 D b f

i PARAGUAY 0 0 0 0 0 0 0 0

;  PERI 0 i 0 1 t 0 1 0

_ VENEIUELA | | 7 1 16 ? b 15

i TROPICAL SOUTH AMERICA 2 3 2 : 3 23 6 33 3

. COSTA RICA 1 1 0 1 1 0 0 0 0

© SALVADDR ] i 1 1 i 1 D 0 0

| GUATEMALA i ! 0 i { 0 0 0 o

¢ HONDURAS { 1 'y 1 g o 0 0 8

¢ NICARAGUA 1 1 0 1 2 b 0 i ¢

. PANAMA 1 1 0 i 1 1 9 K

. TENTRAL AMERICA PANANA b 6 1 4 7 2 0 1 1

| BARBADDS i i 0 3 3 3 2 2 3
BUYANR i 0 0 1 i 0 b i 0

L OHAITI 0 0 ) 1 1 1 i i 1

T JBMAICA i b 0 8 7 7n 7 72 24

. TRIRIDAD i t 1 i 3 3 P 2 i

¢ CARIBBEAN 4 i ! 14 3 28 i0 28

© TROPICAL LATIN AMERICA 14 181 284 30 79 b 16 -B2 -222 ¢

; RRBENTINA 1 3 6 1 5 2 b 2 2

i CHILE | b 0 3 2 1 2 y 1

i URUBUAY i 3 3 S i 0 -1 -2

| TENPERATE 5OUTH AMERICA 3 b 4 § g 3 § 2 -1

- LATIN ANERICA 17 167 79 3 8 87 17 -0 -223

| $FRESH,CHILLED OR FROZEM

PR ———

gy




POULTRY MEAT PRODUCTION, TRADE AND APPARENT CONSUMETION

mmmmmmmmmmmmmmmmmmmmmm T - FRy——

1969/76 1978
AFPARENT  GELF AFFRRENT  SELF
+INFORT APPARENT  PER LOPITA SUFEICIENCY +INPORT APPARENT  PER CAPITA SUFFICIENY
COURTRY PRODUCTION ~EXPORT LONSUNPTION CONSUNPTION INDEX PRODUCTION -EXPORT CONSUNPTION COKSUNPTION INDEX
e 11T | O §000 Nf-mmmmmmmomm —mm K mmm

BRAZIL §7.1 -5 4hhb 1.4 196.5 13033 -180.8  112L4 7.1 1161
HEXICE WS 0.5 7BhA 5. 1 9.8 4345 b 30,4 6.7 %4
_________ 5L 080 749,33 176 100,27 1737.8 1767 15631 8,06 111,18
BOLIVIA . 5,0 0.0 1.0 0.9 106.0 9.1 0.0 9, 1.4 100.0
COLOKBIA 5.1 -D.0 53.1 2.4 100.0 105.4 0.3 105.7 5.0 9.7
[UBA .5 4.9 50.5 5.4 90.2 758 1h9 82,7 9.5 8i.B
DOMINICAN RP 1.4 b 315 5.5 99,5 5.8 1.4 51,7 10,4 9.7
ECUADDR 1.5 00 11.5 1.8 106.0 SN 237 2.9 100.0
PARBSLAY 88 0.0 8.8 3.5 160.0 1.3 0.0 14,3 15 100.0
PERY w6 0.0 9544 bod 1006 1625 0.0 162.5 5.2 1000
VENEZUELA 174 0l 127.5 10,6 49.9 %6,3 155  275.B 17.3 94,4
TROPICAL SOUTH AMERICAS?Z.3S  5.20 382,54 5,05 9.5 710,54 3406 745.00 B. 05 95.43
£OSTA RICA .2 0.0 3.2 1.7 160, 1 5.1 8.9 5.3 2.3 9.8
EL SALVADGR 50 0.0 5.0 1.3 29,2 6.8 -0 1.5 3. 160.8
SUATENALA 101 0.2 5.9 1.7 10201 8.5 -0 §3.0 5g 1002
HONBURAS .3 0.0 5.3 1.9 99.9 5.6 -0.0 9.4 2.5 (60,7
KICARAGUA 202 7.5 .5 %7 9.0 1.1 10,2 b 88.9
PANSMS B3 0.1 B4 5.2 5.0 12, 0.2 13.2 6.7 58,2
CENTRAL AMERICH PANAME 39.17 0.1 39.35 2,42 $9.59 .49 1,46 95.85 $.61 98,79
BERBABES 1.8 2.2 4.4 19.1 8.6 $4 2.7 8.1 3.3 86,7
BUYAKE 8.0 0.0 8.0 16,7 $9.5 27 0.0 127 4.4 100.0
KRITI Ly 6 4.0 0.8 99,5 55 0.2 87 i1 96,9
JERAICA 8.8 %6 8.4 4.5 88,7 %7 1.7 15,4 2.0 55,2
TRINIDAD T0B 61 o1 15,3 15.4 9.3 W 23 7.7 26,2 85.7
CARIBREAK .72 1260 bLE2 5.5 73,46 7166 26,53 95.5% ¢.52 72,58
TROPICAL LATIN MMERICAIZ16.S  16.0  1232.4 1.8 98,7 26151 -112.6 25026 7.8 104.5
ARBENTINA 7225 0.6 2708 8.9 1003 4003 3.7 403.9 14,7 99,1
CHILE 0.5 2. N 5.4 95,1 %1 L6 80.7 7.2 98101
BRUBUAY 6.0 0.1 15.9 Bih 160.9 9.7 31 16:1 5.5 119.7
TENPERATE SOUTH AMERIC 269.0 1.8 290.8 7.7 99,4 08,5 2.2 5007 11,8 9.4

LATIN AKERICA 5.5 17,8 1323.3 31 %8.8 RIFNE RS TR 3.3 8.3 103.7
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RICE, PADDY PRS%%i?KﬂNAﬁELATi?E IXPORTANCE IN THE REGION

fiND PER L

PITA PRODUCTION LEVELS

mmmmmm

----------------- oF TET&L P&ﬂﬁggTIﬁN
COUNTRY 1962764 197174 1962/84 19B2/84  19B2/B4
BRAZIL J881 &893 Be33 33.132 68
MEXICR 286 338 32 3.250 7
5147 13435 9334 58,381 L1
BOLIVIA 43 73 114 0.714 19
COLDNBIA 378 1230 1831 11430 b7
il 144 58 "l 3.344 54
DONINICAN RP 124 8 382 2.384 b3
ECUADDR 182 3 376 .34 43
PARABUAY I8 4 b3 0.404 18
PERU 332 487 303 3.634 A8
VERETUELA 153 5t 487 3,050 28
TROFICAL SOUTH AMERICA 151 2812 4691 29.217 i
COSTA RICK o 107 iFs 1.06% 70
EL SALVADOR 21 35 &b 6.287 ¥
BURTEMALA 18 2 46 €.287 ]
HONDURAS 13 1% & 0.285 i1
NILARAGUR 44 78 176 1,059 55
FARARA i1s 153 182 1144 B8
CENTRAL AMERICA, PANANA 280 419 662 4.132 2
EUYANA 27 203 8 1,766 306
HAIT] b4 1 118 0.734 19
JAMAICA 3 s 3 0.617 i
TRINIDAR 0B 10 4 17 6108 13
CARIBEERN 306 327 L3 2.626 k54
TROFICAL LATIN AMERICA 8327 ol 15127 7414 45
ARGENTINA 183 290 b3 2,574 14
CHILE 19 3% 137 0.857 12
HRUSURY &2 14 361 .25 121
TENFERATE SOUTH ARERICA 324 489 895 3,584 20
11491 16022 100.000 §2

tATIN AMERILA B&51

COLUMHS KAY KGT ADD EXACTLY DUE TO ROUNDING



RICE, PADDY

BNNUAL GROWTH RATEE

PROGUCTION
1965/74 1970/84 1965/B4 1965/74

AREA YIELD
1975/84  1965/B4 19453774 1975/B% (965/84

LOUNTRY
BRASIL 0.3 0.4 f.Bess 113 0.8 1,Bars -8 1.3 5.0
KEYICD 238 -0, .0 14 -1.8 8.4 1. 1.2 1 Besk
0.5 0.4 9% 1.1 ={.9 .88 0,7 i.Z 0l
BOLIVIA 4,86 0.9 .3 5.3 0.1 I.BE85 -4 ~{,8 ~0,3
CGLONRIA B.72%1¢ 1.2 b.heer ~1.7 1.7 Z.levr B.0%sr LL08% 4.%em
CuRs 27688 ZO0RaF 10, 7eRR 20 4k -] 5% S.4eEr L3 J.Beed A b3E
DOMINICAN RP 4.5 458 5. 280 -2, 244 1.2 2.h4%8  h7ERE 3.7 26353
ECUABDR .9 2.1 0588 -1.0 1,2 [ bR 0.9 ]
PRRAGUAY 7888 16 1888 17035 1.4 B, 1ees 3,088 0.2 ~. 54k
PERY 5644 6,932 . 3e%t 4, 0es 5,34 L.y OB 0.6 0, 7§83
YENEIUELA 2.2 5.4 .7111 -1,0 7.0 I.Bex L4 -1, 9688 2,312
TROPICAL SOUTH AMERICA .38 48R A.O3IY 1,99 22k 2988 5388 1 2682 3 (vEE
COSTA RICA L1 ~0. 8 S.ieet 0.8 0.7 2.8e8¢ 1.4 -0.1 2. 5088
SALVADOR -4.7 .8 -0. -7.8¢  -1.2 -1.4 L 2.1 1,234
GHATENALA 1,248 2.4 S.288r £, 38¢ -1.7 2.84% 9 £.1 2. 43
HONDURAS T.osd b6.06mE B3 5. 1EH L4 S50H 2. 3%e¥ A 58 ) BreE
HICARAGLA L3 (2,38 A 438 0,4 B 388 Z.5%8F  Z2.94% 4.0 |.Bes
PANANA 0.5 1.2 488 -3, 28% -2 08 -LLBMEE LTemr LIEE 2,094
CENTRAL AMERICH PANGHA 1.7 hiWils L -1.% -84 b.9% J.ias 1.9 2,743
BUYANA -3.8 1.1 .78 =19 4,41 -] 8im¢ 0.9 J.httx 353
HAITI 5.5a 0.4 24888 ~1.5 A | 4w . 7488 -], 4% g.8
JARRICA -25. 0% 1.7 7.588  -27.088% 0.3 37 0843 4,08 3. Baes
TRINIGAD ETT .48 -1.8 5.008% 1.2 5,08 12303 3. Aaxx 3. Jae3 | Buwt
CARIEBE ik -0.5 0.3 20860 <32 -1.0% 0 -0.b 2,8H 2,588 7 h4E
TROPICAL LATIN AMERICA 2,01 1.3 J.0EsE 1,08 ~0. 4 1,B35¢ 0.9 17688 |, |ae
ARGENTINA 3.9 1.9 2,088 4% i.3 2.560% =04 tb6 -0.4
CHILE -6.1 $.7 .18 -7 L2 1.9 1.3 1.5 2. 1882
URUBUAY S Bre  7.4rer .0emr D64 98w 5. 7em LIM 2.0 22852
TERPERATE SDUTH ANERICA 2.9 b 47R 1Lh 2,882 32 1.3 1.6 i.088
LETIR AKERICA Z.018 1.3 J.0xer LI ~3.3 .9a LL0n 1. Baae 1, (3%

LEVEL OF SIENIFICANCE 15 REPRESENTED RS FOLLOWS
¥ PG00

#E PLOL000
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RITE, PADDY

TRERDS IN AREA

LEVEL BY COURTRY  1562/84

o

ANKUAL BROWIH

-

COUNTRY RATE [N ARER  AVERAGE AREGQ AVERAGE AREA RVERRGE AREA
1962/84 1962164 1972114 1982/84
I -~ 1000 HA
BRASIL 2,140 61,3 464642 34%5.3
HEXIELD 0732 134.9 19%.8 14,3
2, 1058 38853 §824.¢ G680.7
BOLIVIA 4,291 2.9 48,1 3.4
COLONBIA Lyiaes 285.0 301.2 402,31
CuBa $.1954x8 196.7 166.7 18,0
DOMINICAN BP 2.BBbiee 41,0 bbb 109.0
ECLADDR 0,787 11.3 92.% 125.7
PARABLIAY B.711#84 7.3 2.0 30.7
PERU LA 80.7 117.2 201.3
VENETUELA 4. 0By 78.0 9B.b 180.7
TROPICAL SDUTH AMERICA 2.7B544 75%.¢ 7133 1770.7
COSTA RIER 203k 0.3 59.0 18,0
EL SALVADOR -0.159 1.7 10.3 13.0
GURTENALA 21710 ti.3 12.7 15.3
NICARAGUR 1. 80940 2.7 25,9 4.0
PANARA -0, 90354 168.0 .b 160, 0
CENTRAL AMERICA,PANANA 0,97342s 21%.0 2301 213.7
EiYANA -1.08%+ 104.0 94,3 88.0
HAITI 0.395 6.3 2.0 35,3
JaNa1LA ~2.014 2.7 0.1 i.0
TRINIDAD ETC 2410 50 31 5.0
CARTBHEAN ~0.526 168.0 143.5 14%.3
TROPICAL LATIN AMERICA 2.097¢%4 5025.3 s111.0 1354.3
AREENT 1A 2,956+ 330 80.8 104.3
CHHE 1,159 3.0 1%.3 3.7
bHLBLAY b. 176%44 8.0 38,1 2.7
TENPERATE S0UTH ANERICA 3, 40444t 103.0 136.2 2127
LATIN AMERICA 2. 12948 9128.3 4347.2 75670

o e e 4 G e a1 e 8w s

FEN—— - U R T 184 i e e B [ [ -

LEVEL OF SIGNIFICANCE 18 REFRESENTED RS FOLLOWS
B PODLO03  #E PCOLB1 ® POLOS



RICE, PADDY

TRERDS IN YIELD LEVEL BY COUNTRY 1942/B4

Py

ANNUAL BRONTH

COUKTRY RATE IN YIELD  AVERABE YIELD  AVERASE YIELD  AVERASE YIELD

1952184 1962764 1572474 1982/84
1 —=KB{Rfi~memmm e o m o

ERASIL “0. 140 1572.7 1478.2 1605.3
NEXICO 2068883 2135.5 2806.8 3Tz
~0.072 1592.3 1522.2 16530, 4
BOLIVIA ~0. 03¢ 1481.1 1568,0 1541.2
EBLOMBIA 4, 50248 2036.2 4054.7 §555.9
CUBA 4, 352404 1594.0 247,46 3588.4
DONINILAN RP 2.B0744¢ 2026.8 3499.0 3593.4
ECUADOR 3. 0054 1630.7 24B5. 1 29755
FARRBUAY -0, 952844 28048 1983.7 2104.7
PERY 2,591 A072.7 $133.1 §449.7
VEREZUELA 307281 1693.7 473.2 27075
TROFICAL S0UTH AMERICA 3. s 2076.4 Hn.Y 3609, 4
COSTA RICA 2,915 1277.4 198548 2180.2
SALVADOR {.501#04 9.6 3343.7 3494.3
GURTENALA 2.33Be48 1600.% 2078.7 2955, 2
HOKDURAS 2.47083 12281 1439.7 2050.7
NILARAGUA 444 1944, 0 28933 383%.8
FaNANA 2.8458 1078.5 143%.6 1836.0
CENTRAL AMERICA,PANANA 2. 94808 1315.2 1827.1 #1827
EUYANA 2, 844504 2182.7 2072.4 3274
HAITY 2.454881 1136.0 2621.2 2135.4
SABAICA 2,638 1722.2 1721.8 2686,7
TRIRIDAD ETC 2.02B832 2086.7 26803.0- EL
CARIBBEAN 2. 36440 iBig. & 2257.7 2814.1
TROPICAL LATIN AHERICA 0.9 60 185%.7 1792 2035.5
ARGENTINA -6, 157 3458.5 3583.1 62,3
CHILE 1786844 2638.2 2938.6 3844.1
URUBUAY 2, 221383 MR 3925.1 49958
JENPERATE SOUTH AKERICA 1071740 3148.2 3590, 4 41958
LATIR ANMERICH 0. 994504 1689.B 1838, 4 21154

LEVEL OF SIGNIFILANCE 15 REFRESENTED AS FOLLONWS

e POO,000 ¥ PEOLOL

70,05



RICE BUNNARY OF LATIN AMERILA TRADE(THOUSAND TORS)
REBIMN - EXPORT INPORT +IKFORT-EXPORT _
1962/64 1972774 1VE2/B% IReI/EX 1972/74 19BZ/M 1962764 1972/7%4 1982784

S AT

L e ———————
i

© o OERATIL ol 3 B 0 7 174 -2 -24 166
LOREILE 32 1 0 i 3 32 -3 z7 62 ¢
5 -
: 81 i 8 1 " 216 -4 3 2%8 |
- BLIVIA g z 0 5 0 ) 5 -2 b
i COLDMBIA 3 B 14 2 1 ] -1 7 -13
T 0 0 0 224 245 198 274 245 198
[ DONINICA RP 0 0 0 28 3 { 28 3 1
: ECURDOR 17 0 0 0 1 28 -17 t 28
{ PARAGLAY o ! 0 9 0 0 b -1 0
" PERU 8 3 0 17 0 52 17 -30 52
| VENEIUELA 0 3 17 3 2 1 3 -35 -16 ¢
: TROPICAL SOUTH AMERICA 2 78 3 it 785 287 254 208 756 §
¢ COSTA RICA 1 5 % 1 i 2 9 -4
° L BALVADDR ? 1 1 3 i ] 1 -2 5
SUATENALA i 1 2 1 ? 3 b ] i
HONDURAS { ! 0 2 3 3 i 2 3¢
| NICARAGUA 2 & i & i B 1 -5 7
| PANANA 0 2 b $ 3 i H 1 -5
| CENTRAL AMERICA,PANANA 7 18 3 17 1 83 10 -7 3
. BARBADOS 9 i 1 3 7 7 g 4 4
BUYANA 78 57 3 0 ¢ 0 ~78 57 43
L OHAITD 0 0 N ! 15 2 i 15
i JANAICA 1 i 0 2 3 18 P 35 i3
| TRINIDAD EVC { 1 i 28 3 4 27 32 5
CARTBEEAN 80 80 15 83 7 116 -17 17 ni
| TROPICAL LATIN ANERICA 168 197 114 360 418 862 192 221 548
i BRBENTINA 20 3 71 0 ! ; -20 -33 -70
¢ CHIE 13 9 0 14 32 21 1 3 2
¢ URUBDAY 2 5 198 0 8 i -22 -49 -197
| TENPERATE SOUTH AHERICA 5 82 249 14 n y3s -8 50 ~248

LATIN AMERICH 2w s I 40 Me 151 i 02 |




RIE PROGUETION, TRADE AND APPARERT LONSUMPTION
1971241 1982/84

APPARENT  SELF aPPARENT  GELE
SIMPORT APPARENT  PER CAPITA SUFFICIENCY VINPORT APPARENT  PER CF71on SUFFICIENCY
COUNTRY PRODUCTION -EXFORT CONSUNETLON CONSUMPTION INDEX PRODUCTION -EXPORT CONSUKPTION TOKSUn-TION INDEX
SO 7'+ SO S . 1600 M1 S

BRAZIL MR -2 3458 B 100.53 ST 16b 5308 5 519
NEXICO w97 18 5 01,43 B 42 380 5 8904
m 4 &177 9.9 5380 208 §268 3 36,70
BOLIVIA 9 -2 57 W 103.78 n 8 80 13 979
COLONBIA ™ -8 792 % 100.W 190 -4 177 £ 10Lis
CLiBA . 3 2 177 53 18,80 us 197 547 5 13 68
BONINICAN RF 5w 188 38 80, 68 245 8 748 i 59,99
ECUABOR 150 0 150 23 99,93 W 28 77 3 39,72
PARAGUAY B -0 2 1 10085 A2 b & 2 106,00
PERU W -30 286 0 110,44 1 st 438 T 81,93
VERETUELA 5 -3 130 o 12715 TS 30 7 1053
TROPICAL SOUTH ANERICA 1893 206 2098 % 90.20 049 253 1302 3 2. 34
COBTA RICA 8 -3 " B 10510 114 i 112 1 99, 10
EL SALVABOR a2 24 § 104 30 § 3% 7 82,95
GUATENAL A 17 1 1B 3 91,87 3 § 3 H 97,74
HONDURAS i3 2 i5 3 25168 3 3 2 g 9.4
NICARAGUA 58 -3 i A T 110 7 117 38 34,10
PARERA 101 i 102 5 9933 e -5 114 T 10he7
CENTRAL AWERICAPANANA 272 -6 27 B 10209 12 M2 2 97.28
BARBADDS 6 4 b % 0.00 0 7 7 2 0.90
BUYANA 1 -5 75 % 70 184 -43 141 153 130,03
AAIT] 7 i 72 (s %8, 74 15 9 i5 B340
JANATCH 5 % 3 T 042 ? &7 ) 2 353

TRINIDAD ETC s 0 2 a 21,85 i1 % 57 50 w0
CAREBBEAN T 232 % 91.73 WM W 32 7911
TROPICAL LATIN AMERICA 715 223 734 28 %.98 9833 S5 1037 31 94,75
ARBENTING T T 15 b 20,71 w70 188 5 1315
CRILE ¥ 00 70 7 §4.89 B 20 116 g Bo 4k

CRUSEAY 0w 48 8 5 AL 26 197 3 7 el

TENPERATE SOUTH ARERIC 318 -49 %9 7 LR 582 247 335 8 AT

........................... —— o - -

LATIN ANERICA IL T Y 7643 rhl 97.73 10414 298 19712 28 37.22

o e A o o e o e e e e e e e e e e el e e S 8 A S W S . .
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WHERT PRODUCT 0N, RELATIVE INPORTANCE IN THE RESION
AND PER CAPITA FRODUCTION LEVELS
PRODUCTIDN PERCENTAGE PER CAPITA
----------- 1000 Kl-mrmememmm  OF z§§§L PRﬂﬁ¥§§§%H
COUNTRY 1962/64  1972/74 19B2/B4  19B2/B4  19B2/BM
BRAZIL 580 1938 194  9.357 15
WEXICD 152 30 a0ET  19.38% 5
23142 A8 6028 78,697 2
BOLIVIA 51 5B 58 ¢.278 ¢
COLDRBIA 112 47 B 035 3
ECUADOR 56 50 0 0143 3
PARAGUAY B 75 3 0437 %
PERU 150 133 B8 .42 5
VENEIUELA 1 1 o 0,002 3
TROPILAL SOUTH ARERICA 377 3% U3 1632 3
BUATENALA 3 3 ¥ 0478 5
HONDURAS 1 1 1 8,005 b
CENTRAL ANERICA,PANANA % r 1 0183 7
CARIBBEAN b 0 8 0,000 8
TROPICAL LATIN AKERICA 2585 4550 L1400 30,511 H)
ARBENTINA 8633 &BI0  IM33 83955 461
CHILE 1088 940 74 3.5% 83
URUBLAY 445 337 £21 Z.004 182
TEMPERATE SOUTH AMERICH 10167 BIOT 14596 69.489 353
LATIN AMERICA T 1%l 21004 100,000 55

ECLUMNS NAY NOT ADD EXACTLY DUE D ROUNDING

e o



WHEAT ANNUAL SRONTH RATES
_ PROSUCTION AREA YIELD
COUNTRY 1968774 1975784 19LS/BE I965/T4 1R7S/BA 1965/B4 1965774 1975784 1945784
BRAGIL th.BEee -2.2 b BEes 15,2481 L7820 B 0882 1.4 4.5 0.8
MEXICO 3,2 Lber 4. 1er -14 3.1 0,9 L6008 150 3. 7¢m
B.28 1,9 508 §.3e66 -4 1m0 42888 <10 b.of4E 0.9
BOLIVIA 4.1 ~1.1 2.28¢ 1.1 4.8 2.4v%  Lix ~1.B -G,
COLDMBIA ~L7H Satee 3L 18 -10,0m8% 0 A.0mek 5 Tsre 2281 478 LM
ECUADER -3.7 ~B.65% 0. 9esp -1.8 11,0888 -4 Batd 0,1 2.0t 0,94
?ﬁg&sﬁﬁ? !2!?* ig4 1*** 9:3**‘ 14. 1“' }4; 1**' g. 6*** ‘1‘§ *-é* in:
PERl 1,50 -4 0Er <2 4E Sl 0eME -5 08 -3 Teee 003 1.Be 1344
VERETUELA .98 -5, TEeF SRR - 7EE -5588% -8 238 -2 TH -0.% ~1. h#EE
TROPICAL SOUTH ANERICA ~1 G4 i.8 ~1.088 2. 3E8¢ 0,7 -1 8888 .4 7.5868  0.Dess
BUATEMALA 7.083% -4 4 L2 2.1 -1.0 2,380 4,91 -3.% -8,
HOHDURAS ~1.5 B.Bexx  2.p%%  -0.5 et [LBmE [, 10 2. 303 (0
CERTRAL AMERICA FANARA £.0er -4 2.8 2.0 -0.9 3t 4 B -L3 -0, 1
TROPIDAL LATIH AMERICA 1.70% 1% 4,508 7. 4ssd -3.BH L 0.1 .68 1.1
ARBENTIRA 0.1 5.9% 37188 -0, 08 3.8 1.3 3.0 2.3 2. 408
gEILE "’3;2 “4: 1 “3&@*** “2! 9** ”'?. 0*{'* "3: g*** '5.3 208* $|3
HRUEUQY _In* 2»? ﬁ‘i '4# 1 ’”ﬁ»b{ "243‘“ 2.? 8%5*“ 2- ?**'
EE%?ER&TEMSDUTB AMERICA -0.% 5,04 2.9 -0 2.3 6.7 .5 2.7 2.255%
Lo 34480 0.3 0.1 f.h84 1,984 LEerr LBy

LATIN AMERICA

7,243

LEVEL OF SIBNIFICARCE IS REPRESENTED AS FDLLDNS

83 PO, 0GOS H F{0.01

# PLGOS
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WHERT TRENDS IN AREAR LEVEL BY COUNTRY  1962/84
ANNURL GROWIH
COUNTRY RATE TN RREA  AVERABE AREA AVERAGE AREA AVERAGE ARER
1942/84 1942/04 1972474 1982/84
p mommesse e s Q) Hfpe e s i e e
BRASIL b. 710484 756.7 2210.2 21417
KEXILE 0.53% 718.0 700.4 66,3
4, 572888 1526.7 2910.6 3134,6
BOLIVIA 0. 860 98.3 48.9 82,3
[OLEMBIA b, 106844 121.0 0.1 48,7
ECUARDR ~3. bIGEEE 7.3 32.9 273
PARAGLRY B.637844 0.3 7.6 719
PERU ~3. 212454 182.0 3.3 81.0
VEREIUELA -2, 9658 ¥ 1% 1.3 i.0
TROPIDAL SOUTH AAERICA -2, 06534 §37.7 1.3 3.0
BURTENALA 1. 41944 38.7 5.2 3.0
_Hﬂﬂﬁﬂ&ﬁﬂ 0.526 1.0 6.7 1L.e
CEMTRAL AMERICH,PANAND 1,399 1.7 15.% 370
TROPICAL LATIN ANERICA J.613844 W20 1281.B 4840
ARBENTING 0,968 5185.3 4385.3 £713.3
CHILE -2, B955 730 803.5 £01.3
URUBHAY ~L.4328% 477.0 29%.3 260,13
TENPERATE SDUTH BNERICA G412 £348.3 5290.2 550
LATIN ANERICA 1,824 BI®2.2 8378.0 1091%.8

LEVEL OF SIBRIFICANCE IS REPRESENTED AS FOLLONS

¥ PG, 008 £ PCOLOE

* F{0.05



KHERT TRENDS IN YIELD LEVEL BY COUNTRY  {962/84
ANEUAL BRONTH

COUNTRY RATE IN YIELD  AVERABE YIELD  AVERABE YIELD  AVERRGE YIHELD

1942784 1962764 1972174 1982784
X Kb/t

ERASIL 0.934 733.5 B4, % 963.4
MELIED 3 AHZEEE Wib.b 318341 4126.4
0. 785 1466.1 {4457 195%.1
BﬂLI?Iﬁ §.833 L9 Bla.7 £73.4
[OLONELA 2. SB3exE 908.8 12817 15680.3
ECUADDR £, 410884 7474 950,18 1087.9
PARAGUAY 1.B14#a 743.5 47,6 12533
PERY (. BO3HEE 784.4 20%. § 1689.4
VERETUELA -2 ¥ 2442 bbb, 7 4357 g
TROPICAL SDUTH AMERILA f.o20e02 821.8 930.0 1102.0
BOATERALR 0.534 B97.¢0 1416.4 89,8
HORDURAS 0.228 1000, 0 Bi1. | 1000.0
CENTRAL AMERIEA PANAMA §.551 B99.5 1397.6 969.9
TROPICAL LATIR AMERICA 1. 1425+ 1263.7 1391.0 1867.2
AREENTINA 3002 1644, 2 13550 1987.1
CHILE 0,8404 1441,2 1574.1 1822.%
URUSIAY 2, 17b%44 1608.4 1093.% 1513.2
TENPERATE SOUTH AMERICA 1. 2%0%# 15778 1532, 7 i%66. 1
LATIN ANERILA 1. 15B#HE 1565. 1 1483.9 192%.9

LEVEL OF SIENIFICANCE 1% RE;?ESEHTED AS FOLLDS

54 POOO0S & 0.0
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WHEAT SUMMARY DF LATIN AMERICA TRADE(THOUSAN TONBH>
REEION EXPORT INPORT +IMPORT-EXPORT
1962/64  1972/74  19B2/B4  1962/64  1972/74  19B2/B4 1962/68  1972/7%  19B2/B4
BRAZIL 0 1 3 233 2393 44726 2537 2392 4423
HEXICO 217 16 1 41 7 389 -176 763 388
217 17 4 2378 un 4815 2161 3155 811
BOLIVIA 0 0 1 133 190 35 133 150 34
COLOMBIA 0 0 0 130 389 605 130 3B3 b0b
CuBh 0 0 0 677 912 1398 £79 712 1398
DOMINICAN RP 0 0 ! 62 %0 167 62 30 1bb
ECUADOR 0 0 0 48 124 284 48 12 284
PARABLAY 0 0 0 e 33 69 g9 33 49
PERU 2 i 2 390 338 894 388 337 Bg2
YENEZUELA 0 i 1 405 ag0 874 406 a8y 815
TROPICAL SDUTH AKERICA 2 2 3 1957 28B4 4609 1935 2862 4604
COSTA RICA 0 ! 3 28 74 100 a8 73 57
EL SALVADBR i 0 1 £3 bb 135 42 b 134
BHATEMALA 0 1 0 bt 69 14 81 b8 114
HONDURAS 0 1 2 24 §7 87 24 b
NILARAGUA 0 1 4 26 39 70 26 18 bh
PANANA 0 1 } 3b 44 M 36 £
CENTRAL AMERICA,FANAMA 1 K] i1 248 339 363 247 334 534
BARBADOS 1 1 0 17 20 19 16 19 19
SUYANA ¢ 3 0 41 48 ? 41 43 9
HRITI 0 | 0 a0 77 182 a0 b
JANAICA 1 ! 0 134 182 171 133 181 171
TRIKIDAD ETC ! i H 83 94 100 B4 bAS 9
CARIBBEAK 3 i | 321 321 481 34 414
TROPICAL LATIN AMERICA 223 31 21 510 bB14 10470 4687 6783 10449
ARGERTINA 2814 2243 TH 0 14] 0 -2814 -2102 -1159
LHILE ! { 0 280 135 1049 280 735 1049
UREBUAY 23 3 117 ] 114 39 -20 1 -78
TEMPERATE SOUTH AKERICA 2839 2246 1276 283 930 1088 ~2054 ~1236 -4188
LATIN RMERICA 3042 1297 9% 7806 11558 2133 5229 426!

271




WHEAT PRODUCTION, TRADE AND APPARENT CONSUPTION
1972/74 1982/84
APPARENT  SELF APPARERT  SELF
+INPDRT APPARENT  PER CAPITA SUFFICIENCY +IMPORT APPARENT  PER CAPITA SUFFICIEW:
COUNTRY PRODUCTION -EXPCRT CONSUNPTION CONSUNPTION INDEX PRODUCTION -EXPDRT CONSUNPTION CONSURPTION INDEI
1000 W1 U 1000 BT —mmm e —mmmm KE-mm

BRAZIL 1958 2303 4350 ) 45,00 1964 4473 6388 49 .75
KEYICE 7% 18 2993 53 75,56 163 367 4457 5 81,77
187 3158 7343 b 57.02 6028 3512 10840 5 25,41

BELIViR 58 198 247 53 25.38 58 Jis 373 &2 15,64
COLONBIA 8 384 451 2 14,81 5805 480 75 1102
CiBa ¢ g11 g1 i} 3.060 ] 1397 1397 141 8,00
DONINICAN 3P 9 9 ) 18 0.00 T 166 2 b, 00
ECUADOR 5 15 174 77 28,54 0 |8 314 3 9,54
PRRABHAY 5 53 ¥ 31 3.5 3 &8 159 44 55.%7
PERL 13 59 540 15 16,58 88 &% 589 52 5,01
VEREZUEL A i 58% 595 48 .11 ] B73 875 5 0,04
TROPICAL SOUTH AMERICA 324 2B8O 3704 2 10. 14 W3 4602 1945 50 5,93
LOSTA RICA 5 74 74 L} 0,00 b 97 97 4 0. 00
£l SALVADDR 0 bt 86 17 0,00 6 134 134 2 0,00
SUATENALA 48 88 116 20 41,51 713 151 16 .79
HONDURAS 1 1 47 1 1,35 1 BS Bb 21 1.1
NICARRGUA 6 38 38 18 0,00 0 & bb 22 0.00
PANAMA 0 44 44 ¥ 0,00 ] 38 58 28 3
CENTRAL AMERICA,PANAMA 49 335 384 3 12.74 B 5 592 24 &, 48
BARBADES 0 1% 19 76 6.6 6 19 19 7 6,00
SLVANA 8 : 15 59 8,00 0 g 8 9 6,00
A1 G 7% 75 15 6,08 ] 1B iR i) 8,80
JANALER ¢ 1Bl 1Bl 22 0.08 1] 176 176 i} 6,00
TRINIZAD ETC 8 94 94 8B 0.60 6 9% 79 88 6.00
CARIBBERK ] 14 414 19 6,40 & 78 478 34 &,60
TROPICAL LATIN AMERICA 454C 6785 11345 a3 46,19 BAOT 10446 16855 56 38.02
ARGENTINA 16 -2101 5708 191 184,47 1M -7i59 5275 215 24,69
CHILE 50 73 1895 172 5447 TR 17%0 153 8.4
URGBUAY W 4457 158 7599 21 - 3 115 177
TENPERATE SOUTH AMERIC BIG7  -1257 8850 183 118,34 14596 -5188 8408 197 173,40
LATIN AMERICH {2867 5528 18195 50 £9.462 21004 4258 75282 &b B3.14
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HAIZE FRODUCTION,RELATIVE IMPORTAKLE IN THE REGIDN
AND PER CAPTTA FRODUCTION LEVELS

PRODULTION PERCENTABE PER CAPIH

s ——— 1 oo o TgThL ?Rﬁﬁsgf§ﬁﬁ
COUNTRY 1962764 1972/74 1982/84 1992/84  19B2/84
BRATIL 9B04 MY, 20587 42,131 158
MEXICD T2 8540 12380 25,348 164
17023 23677 32947 &7.4%% 150

BOLIVIA 245 274 §26 0.872 i
COLONBIA 835 n B7% 1.800 32
CUBA 150 90 96 0.197 10
DDSINICAN RF b A8 37 0.100 g
ECUADOR 1533 231 4 $, 53682 32
PARABUAY 150 245 477 0.97h 137
PERU i1 i1 a7 1,223 3
VENEIUELA 482 305 312 1048 3
TROPECAL SOUTH AMERICA 2532 2B06 3320 6,798 H
COSTA RICA b4 & e 8.1 39
EL SALVADOR 204 337 435 8.932 B7
GUATEMALA 97 0% 1081 2,41 134
HENDURAS 29 A2 434 0.9 112
NILARABUA 150 178 200 0.410 &
PANARR 77 B33 0 0.144 E
CENTRAL AMERICA, PAKANA 13 i 2341 4,792 %
BARBADOS 1 2 2 0.004 B
BUYANA i 3 0.002 1
HALTI 730 222 178 0.364 28
JANAICA i & 0. 004 }
TRIK1DAD TG 3 4 3 0,008 3
CARITEBEAN ol 234 187 6.382 17
TROPICAL LATIN AMERICA 21187 28450 Ei: 3 79.474 114
ARBERTINA 8977 Bag) 9387 15118 321
CRILE 200 Fii aa3 1.132 7
HRUGUAY 151 198 107 6.21% 36
TENPERATE 'SOUTH ANERICA 5327 8999y 10628 20.52% yyai
26514 M 48841 JO0.000 128

LATIN ANERICA

COLUNNS NAY 0T ADD EXACTLY DUE TO ROUNDING

prarr

.



WEIIE ANNUIAL BROWTH RATES
PRODUCTION AHEA ¥IELD
COUNTRY SROT/TA I9T5/84 196578 1RAS/TA 1978/B4 1945784 1945774 1975784 1945784
BRAEIL .2 10% S leEe 2,288 0.8 f.h4 108 2.2 1,541
BEXILD ~0.6 568 71888 -1,%8 1.5 ~-0.5 0.5 A 1882 2.535%
17060 3.9 27880 O7E 1.1 0.788% 1,08  2,B8r 2,088
BOLIVIA 0.1 4,5 2.BeE 0,5 3400 2, 1eEE <0580 1,1 0. 764
LOLOMBIA -1.44¢ 1,54 8.1 =308 -),1 1,788 %60 L haws | Beey
CibA ~1.1 0,38 0,2 -1 ~8,7 ~2.2:4 ~§,2 0.5% 24541
DORINICAK RP 7.7 2.7 0.7 4.8 2.4 {2 .42 -5, 0.5
ECUADOR 1.7 B Lbst  -0,2 AR -2 68 AL AeER B EEE 0 4283
PERAGUAY L7 .08 b T 2.7 4808 L. ivee L1 -1.4 0.6
PERY l.2se -2.2 §.2 1.1 ~G. 088~ by . F 1.5 1 7658
VENEIUFLA ~{.0 -2.% -5.5 =43 ~g.08 -3 02 2188 2.5%4%
TROPICAL SOUTH AMERICA 0.3 t.8 L1888 -5.48%  -0.0% -0, 76 1,7HE LA {984
C§§TG RICA ~4, 1 1.8 1.5 ~5.488¢ 0.0 ~§.5% 1.3 6.9 1.0
CALVADOR .00 2.1 L5900 0.7 il | 1,960 5,384 2.1 2,084
EUATENSLA J.9e 4 7.9 -2 4w J.iv 0.2 b.0%%x 0.6 2.4%e8
RENBURAS 03583 2.7 2.0 0.0 -3 1 j.5 0.3 4.Bse4 0.5
?ﬁfﬂﬂﬁﬁf& Gxg 3.3 ﬁ;ﬁ 1&? ”2«? “1,?""* “3«5 3a2*" ii?***
Fﬁ“a!& "é. gi** 0; ‘ 'i& 1 'ba 6*!* ""iué "'2; 5*** "‘9.5 l» N 1 uﬁfii
SENTRAL ANERICA,PANARA 2288 2138 2,588 1,283 0.4 0.3 s 1,74 2,254
BARBADOS 5600 0.0 THHE A, TR A, 1EE 4.0 3T -5 {sEE -0.)
BUYANA 13. 785 ~B.heer  -{.4 18 -14.%8x 0.7 B.4882 -1.7 -t 1
HAITI -1.0 0.3 L.t -2 04 -i.1 -1.3%¢8 [} 1.4 -0.B
JANAICA 5.2 «17. 6882~ 0 1.4 14088 2, 1.9 ~3.08F  2.7%8
TRINIDAE ETC 00 ~4Beie 3784 5.9 2,388 46482 52 -4 5883 ~0.9
CARIBBEAN -6.5 -0.4 ~Z .08 -1 % ~1.4 ~1. 3508 1.4 0.8 -0.7
TROPICAL LATIN AMERICA {6448 15ame 2,588 0.3 0.8 0.5 L3eER Z.heeE D.08EE
Aggiﬁrfﬂﬁ 4|?* SIT 1-9‘* 1:2 1!3 'In}i! 3!5* 2:5 31&’**
CHILE 8.% i § 1% 1,0 3. 684 .98 0,1 5.5 1.2%
URUBURAY i, 4.7 8.1 0.4 =5, 508 -4 feev 10 784 . 4, 2438
TERPERATE SOUTH AMERIEA {7 1.8 196 1.1 .1 -1, 244 J.b%% 2.8 3. 153
LBTIN ANERICK 234 L5 b 04 0.9 s 2 1,935 2,788 21303

.
e T 0 Y e o B b o e

LEVEL OF GIBNIFICANCE IS REPRESEMTED AS FOLLOME

HE FG.005
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MATIE TRENDS IN AREA LEVEL BY COUNTRY  1962/B4
ANNUAL BROWTH

COUNTRY RATE IN ARER  AVERAGE AREA  -AVERAGE AREA AVERAGE AREA

1942/B4 1%62/64 1972/74 19062/84

X 1000 HA
BRASIL 1900 7804,0 10378.3 118335.3
MEXITO -0.183 6932.0 7205.3 132%.7

1.082888 14736.0 17583. 6 19185,0
BOLIVIA 1.705%4% 217.3 216.4 289.7
LOLDMBIA -1, 36784 719.3 591.6 604.3
[UBA -2,B2431# 142.0 107.1 770
DOMINICAN RP 0.44b 30.7 26.7 34,3
£CUADDR -1.56] #1¥ 253.0 296.0 201.0
PARAGUAY b, 235814 116.7 192.0 396.7
PERT -1, 067+ 3.0 311.2 3.3
VENEZUELA -2.00784 451.0 435,35 30B.3
TROPICAL SOUTH AMERICA =0.377++ 226%.0 22548.5 2164.7
COSTA RICA -1.2024 9.3 92.3 39.3
EL SALVADDR L. R1be4E 178.7 205.8 241.0
BUATERALA 0.0462 £75.0 377.3 743.0
HONDURAS 1,6328%% 263.0 285.8 327.3
NICARAGLA -0.513 169.7 226.1 173.0
PANAMA ~2. 212884 52.0 49.6 1.7
CENTRAL AMERILA,PANAMA 0.42p8+ 1437.7 1416.9 1615.3
BARBADDS 3. 83548 0.5 0.8 1.0
BUYANA 1.358 1.0 1,5 1.0
HAITI -1.B2344 300.0 220.0 185.7
JAMRICA -2.4174 &0 4,6 2.9
TRINIDAD ETC 2,444 1.0 0.9 .0
CARIBBEAN -1.7B0#88 307.5 227.B 190.7
TROPICAL LATIN AMERICA 0.844s54 §8750.2 21484.8 231357
RRGENTINA =0, 367 27910 3399.5 3¢55.0
CHILE 2.21518 85.7 92.8 123.7
URLIGURY -3.707+48% 223.3 1949.8 99.3
TENPERATE SDUTH AMERICA -0.453 3100.0 3592.1 3278.¢0
LATIN AMERICA 0.673#x% 21830.2 23176.% 26433.17

LEVEL OF SIGNIFICANCE I5 REPRESENTEL AS FDLLONS

HE PO.O0S  #4 PCG.OI

+ P{0.05
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MAlLL TRENDS IN YIELD LEVEL BY COUNTRY 1942/84

PNRUAL GROWTR

COUNTRY RATE IN YIELD  AVERABE YIELD  AVERASE YIELD  AVERAGE YIELD

1982/84 1962/64 197274 1982/84
- KE/HA

BRASIL 1, 513004 1258.2 1453.8 17369
HEXICO 2,478 1038.1 1186.3 1761.2
15441 1155.8 1346, 6 1720.8
BOLIVIA G 950 1130,2 1264.7 1462.4
LDLONBIA 1. 490844 1156.9 1317.7 14357
CUBA 1. 752084 87,9 Ba1,2 125i.1
EOMINILAN RP 8.01% 1486.9 1823.3 1§23.6
ECUADOR 1. 95940 bl5.4 867,35 1473.8
PARBGUAY 0. 385 1285,6 1275.4 1199.8
PERY 1.B20+s 1418.4 1546, 3 2488.9
VENEZUELA 2. 31348 10438 1167.2 ip40. 4
TROPICHL SOUTR AMERICA L7112 1116.1 12449 15341
LOSYA RICA 2.61p884 1079.4 1204.3 1594.5
SALVABOR 2, 700844 1147.5 16133 1B88.7
BUATEMALA 2809422 884.0 14167 1439,2
HONDURAG 0,387 1142.9 1197.6 1401.%
NICARABEA 1, 3388k 884, 15,4 1154, 8
PANAMA 510352 B34, Tar.3 879.9
EENTRAL AMERICA,PANAMA 2.159%%¢ 967.1 1257.¢ 1456,7
BERBANDS 0.131 2.6 2637.% 2000.8
SUYANA 0.133 1000.0 1984, 1 1000, 0
HAITI 0.029 167.8 100B. 1 938.7
JANAICA 283044 703, 6 1257.9 1500.9
TRINIDAD ETC 0.01 3000.0 3922, 3660.0
CARIEBEAN 0.173 71,4 1038.35 580,48
TROFICAL LATIK AMERICA 1953882 1136.1 1326.2 1677.3
ARBENT IK& 3. 06080 1780.8 247%.2 3045, 4
CHILE 2. 024544 2324.9 35880 4419.8
URUBUARY 1.54b4u4 bbb, 1 987,27 10787
TENPERATE SOUTH ANERICA 3, 153844 17160 16,3 305%.0
LATIN AMERICA 2. 1076 I8 (4894 1848.7

................ "

LEVEL OF SIBNIFICAMCE IS REFRESENTED AS FILLONS
1F POO.005  £3 P40,00 #F(0.03
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BALIE SUNNARY OF LATIN AMERICA TRADE(THOUSAND TONS)

REGION EXPORY 1HPORY ‘ +INPORT-EXPORT
1962/64 197274 19BWB4 195264 1972/74  1982/B% 1942764 ISTH/TA 1SBI/B4
BRAZIL 381 11 49 b A 157 -375 437 -339
NEYICH % 151 9 168 874 2473 92 P 2454
] 592 505 194 878 2630 -283 284 2135
BOLIVIA 0 0 b 6 i 1 0 4 -5
CELOMBIA 0 { 0 21 A 80 2 45 80
CUBA 0 0 0 140 245 398 140 245 98
DONINICAN RP 9 1 t 1 42 204 e 4 205
ECUADOR 2 \ & 0 2 18 -2 { 13
FARASUAY 8 1 8 0 0 s -8 -3 -B
PERY i i 2 12 2 122 11 ! 30
VENEZLELA 0 6 1 80 9243 1251 50 213 1250
TROPICAL SOUTH AMERICA 20 7 2 236 554 2277 246 547 253
COSTA RICA 8 1 i 7 33 51 7 12 52
£L SALVADOR 2 B t 3 75 87 1 17 "
EUATEMALA i 4 0 1 i 5 16 W 5
HONBURAS ” § 5 ] 2 12 -38 -2 ¥
NICARSGUA i b 1 7 2§ n b 7 59
| FANAKA o S 0 5 77 e 5 27 29
i CENTRAL AMERTCA;PANAMA 3 73 B 7 157 22 27 134 218
BARBADOS 0 1 1 2 7 % 2 6 25
BUYANA 8 0 0 7 7 2 7 7 2
RAITI 0 i ¢ s 1 § b 0 2
JEMALCA 0 i b 20 109 174 20 108 17
TRINIDAD ETC 0 3 { 15 54 100 15 18 9
| CARIBBEAN 0 b 7 3% {75 4} 3 169 309
TROPICAL LATIN AMERICA 540 528 539 539 1764 5444 -1 1136 4905
ARBENTING 2906 4188 5757 b { t 2904 4187 -5756
CHILE 0 1 0 30 120 193 30 119 193
URUEUAY b 15 0 23 } % 23 -1 :
| TEMPERATE SOUTH ANERICA 2908 4204 5157 53 125 158 -2853 -4079 -5359
! LATIN AMERICA M 1832 $2% 592 1889 5642 -2854 2943 854

.-
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NATZE PRODUCTION, YRADE AND APFARENT CONSUPTIDM
1972174 1982/6%
AFPARERY  BELF APFRRENT  SELF
+1KFORT APPARENT  PER CAPITA SUFFICIERCY +1KPORT APPARENT  PER DAPITA SUFFICIERDY
EOUNTRY PRGDUCTIOR ~EXPGRT LONSUMPYION CONSUNPTION IKDEX PRODUCTION -EXPORT CONSUNFTION CONSLNPTION INDEX
—ememmnn o= 1000 #T —— kb R 1 L 1 R i e X il

BRAZIL 15147 -4%7 14679 143 162.98 20587 -33% 20747 156 101,568
MEXILE T 7233 9283 16§ 92,71 12380 2444 14844 1% EI.40
2877 285 23942 150 98.81 S U 350%1 1 5393

BOLIVIA 74 4 277 50 98.74 £2b -5 §2 70 161,12
COLORRTA i 43 B24 37 $4.49 B7% 19 Y3 5 3174
CLiBA 0 24 I 37 25,98 9 J88 174 0 19.50
BOMINICAH RF 48 4] %0 18 34.08 4% 204 o4 4 19,13
ECURDOR 233 l 253 39 ¥5,43 284 13 2% M Ga.47
FREABUAY Ll -3 283 % 101,13 in -7 ApY 1355 164,53
PERY 611 0 b1! 42 99,97 97 320 518 4 69,09
YENEIUELA 05 213 18 o8 10,36 L I V] 1782 102 29,08
TROPICAL SCUTH AMERIEA 280k J4b 3352 44 8.1 3320 2253 BRYE] 5 59.55
LOSTA RICA 54 32 9 34 b7.00 95 a2 147 &0 64,55
EL SALVADDR 32 8 349 8 94.98 433 bb 321 100 B7.34
BURTERALA BGI 3 B4z 143 ¥3.462 1041 3 1064 154 7%.57
KENDURNG 2 -2 340 17 100,46 43% 7 465 114 98,59
NICARRSHA 173 23 198 3 B8, 26 200 59 260 83 7147
PAHARR 53 Fl ki 4B bh. 90 HY 28 £t} L 5 .25
CENTRAL AMERITA,PANAMR 1771 133 1904 15 73.00 2341 2 2597 LI4 91,32
BARBADOS 2 & B I 2464 2 2 a7 103 7.3
BUYANA 3 4 9 12 2.8 i 1 2 2 44,59
HAITI ¥y, 0 227 45 99.92 178 8 i85 a0 95,64
JAMAICH & 108 13 bt 5.24 3 173 178 78 1,78
TRINIDAD ETE 4 L1 32 " 1.07 3 L 103 9 .92
CARIBBEAN 238 170 435 45 58,19 187 308 LA 8 37.7%
TROPIEAL LATIN AMERICAZBAR0 1135 29424 113 9. 17 JgBid Agps 4318 i3 BB.7B
ARBENTIRA BAB7  -4187 4299 174 197.40 37 -G5757 361 124 297, 4
EHILE 514 19 §34 4 12.46 vas 192 43 b4 74,18
HRUGURY 8] -12 187 b 108,23 167 L 11 37 96,65
TEMFERATE SOUTH AMERIC BY9Y  -40BO 452¢ 131 182.92 10026  -3561 4454 102 24,31
LATIN AMERICH 37489 34044 i3 10B.53 4RB4] -85 sy 126 101,34

~2943
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SORGHUN PROBUCTION
AND PER C

¥

ELATIVE IMPORTANCE IN THE REBION

ITh PRODUCTION LEVELS

et

-

PRODUCTION

TS 111/ ) | SH

PERCENTASE PER CAPITA
0 TOTAL RODLCTID

i
192/64  IS72/78%  1982/84 1982/84 1982784

COUNTRY

BRATIL 0 163 248 1.828 2
MEXICD 408 3ozt 432 J3.648 12
408 3iBb G686 $1.275 28

BOLIVIA 9 4 0.0 {
{DLDMBIA 27 276 3,861 21
CUBR 22 i 0,067 o
DORINICAN RF 0 14 0.271 7
£CUADOR 8 o 0.015 0
PARREURY 4 b 0,058 3
PERU 2 2b 06,203 2
VERETUELA 2 " 2,654 23
TROPICAL SOUTH RHERICA 37 139 1087 7.13% 1
COSTA RICA ¥ L] 0.212 13
EL SALVADGR 89 144 .07 V]
BUATENALA 2z L} 0,367 11
HONDURAS a2 &7 0.352 13
RICARAGUA & 5 0.431 n
CENTRAL AMERICA,PANARA 218 300 1.616 15
HALT] é 162 0,761 19
CARIBEEAN 0 162 0,761 i
TROFICAL LATIN ANERICA B3 39e8 1282 47.789 2t
ARGENTIRA 1820 4568 7832 SLAY yiii
URUBLAY 14 138 9.809 &
TEXPERATE SOUTH ANERILA 143 ATZh 1953 a.211 {82
LATIK ANERICA 211% §714 13257 100,000 4

e . o .

COLUNNG WAY HOT ADD EXACTLY DUE TO ROUNBING



SORGHUA ANNURL GRONTH RATES
PRDBUCTIDN AREA YIELD
COUNTRY I965/74 1975784 1963/B4 19B5/74 1975/8% 19AS/BA  1965/74 1975784 194%/B4

BRASIL 5.9 0.7 H.hee G108 1.4 I15. 38 0.7 =24 ~0.7
BEXICD 1.788 4. bhé¢ B, Jawr 12.08¥4 308 §.5er 1,7 1.6 1, Besd

3.9 4,05 B bwew 12,9885 2,988 708 L0 1.4 1, b¥3t
BOLIVIA 0.0 1578 -14.7% 0.6 -20.im8 =301 0.0 3.4 3.4
{OLOMBIA 19.388%  S.b383 12,8848 (18,9333 5. Tasd 12,BE82 0.5 R P -0.2
ELEs <30, 4065 <1 488 137888 <30, 1508 0,0 0.0 -0, 4 -1, 4858  -(3,524%
DOKINICAK RP 94 10.8% §. 0680 L.08E 13,603 7.G3ee 0% 2.8 ~i.in
ECUAQDR ﬁao i9.3 10&2 9;9 }7-6 E?aé ﬁ»@ “?,f» “?.n"!
PARARLAY S.8e 2.5¢0F 52881 47268 1.BM 4,58 0,4 §.8 0.3
PERY 286480 =5, 4 15,08 20.43% 5,1 12,6888 9. 2888 0.5 2. 4853
VERETUELA 4.5 19,0448 28,5885 12,0 15,006 28.Bexs -7.58 0.7 -§,2
TROPICAL SOUTH AMERICA 16708 S.080 34Bem 14 THEE 938 4,9 17«13 -0t
COSTA RICA . 1.7 9602 2.1 3.2 g.i38¢ 72,188 -1.5 0.5
SALVADDR Lo <320 0.9 2,588 2,088 6.5 1.8 -1.2% 0.5
sﬁé?im’-ﬁ 354 &a 2*** 5* @*** “3:‘** “0:2 "'i " 2*" 5.3*" &. 4**‘!‘ éi 3**‘
gﬁi‘fﬁl’ﬂﬁs ére I . ? 2: ;“ 31 6” ‘9:‘ #n 1“* "2;? 2.9 “3*9’**
NILARABUA 0.4 8.388¢  3.E¥xs 1.2 ~2.54 ~f.b 0.5 10. 7488 {444
CENTRAL AMERILA,PANANA 29814 1.%3¢ 2,93 0,8 ~1.2 0 17y LOeex LB
HAITI ~3.4 -1.7 -3, 101 -2.% f.oe -2.088% -0.5 -2.7 ~2, 2888
CARIBBEAN 3.4 ~1,2 -4ivm -2.% 1.5 2,088 -0.5 -2.7 it
TROPICAL LATIN ANERICA 12,4081 4.8 B 3w 9.Bers 3.3EEr b ZEM 2.6 1.2 2.1
ARBENTING 15,781 4.3 8.8e6% [} b38%  L,B 188 A28 2.4 4, e
YRUGLAY w20 10,984 12,388 0,2 Lbsr 153 200 4918
TERPERATE SDUTH AMERICH 1h, 268 4.2 B.dsxe 11,02 1B 4,188 4.5 2.5 §. 45
LATIN ARERICA M4 4,858 B 4380 10,BEMT 2,40 S.1Ime JL4eEE LBRR S

Xt Yo L 1 R . A . e [T ep—

LEVEL OF SIGKIFICANCE 15 REPRESENTED AS FOLLOWS
P05+ POOLGE F PUOLOD



SORGHIN TRENDS IN ARER LEVEL BY CDUNTRY  1952/B4
ANNUAL GROWTH
COUNTRY RATE IN ARER  AVERRBE AREA AVERASE AREA AVERREE AREA
1942784 1962404 1972/74 1382/84
I e 1600 B~ = e e e

BRASIL 15, 333448 9.0 85,3 128.7
NEXICD 9. b438eE 192.3 t149.8 1634,3
10.09%e8s 197.3 1236.0 1769,0

BOLIVIA ~26.109%¢ 0.0 6.0 2.7
CoLasB1A 16, B3 748 6.7 1235 73,7
Luga ~15. 696444 0.3 L3 .o
DOWINICAN RP 7.901434 8.0 .0 14,3
ECUADOR 17.588 0.0 8.0 1o
PARASUAY £, Q428 3.8 3.1 7.3
PERU 13.578 458 1.0 1.2 10,0
VEMEZUELA B Apn IR 13.2 2177
TROPICAL SBUTH AMERICA 4,771 33,3 1544 3.7
CO5TA RICA B. 217844 a7 1.6 21,0
EL SALVADER 1112804 52.0 125.6 115.3
BURTERALA -0.372 38.3 3.9 38.0
HENDURAS 3. 057480 4.0 45.0 39.¢
WILARABUA -0.287 4.3 4.1 8.7
CENTRAL ANERECR, PANANA 1271688 2268 20,1 e
HAITY -1. 96588 5.0 174,7 156.7
CARIEBEAN -1, 9608 0.0 174.7 154.7
TROPICAL LATIN AMERICA B.2bB4++ 5%.0 1835,2 27253
RRGENTINA 4.80)1ts B7L.D 298.% 2478.7
URUBUAY 3.B4%eE 32.3 B5.1 69.7
TEMFERATE SOUTH ANERICA 4, 774588 L /AT 2179.9 2339.3
£, 361518 1382.3 4003.1 3262.7

LATIN GRERICA

="

LEVEL DF SIGNIFICANCE 1S REPRESENTED AS FOLLDWS

£#35 POOLODS ¢ P4GLOT

* PLO.05



SORGHUN TRENDS IN YIELD LEVEL BY COUNTRY  1962/B4

ANNUAL ERONTH

COUNTRY RATE IN YIELD  AVERAGE YIELD  AVERAGE YIELD  AVERASE VIELD

1952/B4 1967744 1972/74 1982784
1 KB/ Hfjmmmmmm o emmmmmmmemm -

BRASIL -0, 701 0.0 2220.3 19728
NEX1CD {,992¢%¢ 248.2 2623.0 R
LESTeeE 2148,2 2547.4 3233,8
BOLIVIA 1444 0.0 0,0 3597.8
COLDNBIA -0, 444 7522.2 2265, 2 2539.8
£UEA -0, 435344 £306.9 1066, 7 1000,
DONINICAN B -1, 17458 0.0 W15 7419
ECUADOR 7,38 0.0 0.0 PRk
FARAGUAY 0,34 12222 1731.2 13690
PERY 7, 585648 2000.0 1597.5 0794
VENEZUELA -0, 386 2000.0 13441 1853.8
TROPICAL SOUTH AMERICA 1.081%% 1523.3 2736, 2053, 4
COSTA RICA 5,479 1562.7 1901, 1 1583.9
SALVADOR 0. 798553 988.5 115305 {1219
BUATERAL b 477845 585, 1327.2 7303.4
HONDURAS -D.5T6¢4 1230.2 1082.5 912.2
KICARABUA Lot 55104 1017, 4 216.0
CENTRAL ANERICH,PANANA 183864 9631 1155.0 1838.2
RAITI -2, 15358k 0.0 918,58 748, 1
CAR1BBEAK -2,163188 0.0 918.5 740, 1
TROPICAL LATIN AMERICA 7. bb245% 1481.2 2178.3 266, 4
ARGENT IN 3.948%84 {595.8 TiLb 1158,
SRUBUAY ¥ 599084 §95.9 17587 3034.4
TENPERATE SOUTH ANERICA 4,0108%4 15568 2097.9 HIN,7
LATIN ASERICA 134788 1536.4 2144.3 2695, 4

LEVEL OF STERIFICANCE IS REPREGERTED AS FOLLOES
#E POLLO05  #% MO0.001 #P0.05
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SOREHUN SUMRARY OF LATIN ANERICA TRADE (THOUSAND TOHS)
REGION EXPORT IAPORT +IMPORT-EXPORT
1962768 1972774 ISB/BA 1962788 1972/74  19B2/B% _ 1962766 19720 1982784 ¢
BRAZIL 7 & 49 i 2b 20 4 -23 -29
NEXIED ! t i & 230 2844 bk 29 2837
8 0 56 78 256 2864 70 204 2808
BOLIVIA 0 I 1 1 1 i 1 ] 0
COLONBIA 0 l 2 4 2 105 $ 2 5 %
CUBA 0 o 0 0 0 0 { b P
DONINICAN RP ¢ ! b 1 2 ! i 2 i
ECUADOR 0 0 ¢ 0 2 I 0 2 i
PARRBUAY 0 2 0 0 ¢ ¢ ¢ -2 ¢
PERU 0 0 { 1 ! 1 i { 4
VENEZUELA f H 0 § 3% 421 i 395 £21
TROPICAL SOUTH AMERICA 8 5 ? B i 538 B 418 587
L0514 RICH 8 i 9 1 ) 1 i 3
£l SALYADOR 1 3 3 2 i i i =2
BURTERALA { ! 8 1 2 1 0 1
HONDURAS 1 1 9 ! 1 i 0 0
HICARABUR { 2 1 2 & b 1 ]
PARRRA ¢ 0 L] b 1 i b i
CENTRAL AMERICA,PRNAMA 4 8 2 H 17 i1 3 ki
BARBADOS 0 ¢ o o 2 { 0 2
BIIYORA { 0 g 4 i ] ¢ i
HAITI ¢ ¢ 0 0 0 1 0 ]
JARICA 0 6 & 0 4 2z 0 4
TRINIDAD ETL 9 0 l 1 i 1 i 1
CARTBBEAN 0 0 1 1 8 3 i 8 4
TRUPICAL LATIN AMERICA 12 83 61 2% 704 3419 a2 #41 3358
ARGERTIRA 25 2036 S0ba 0 ! 1 ~T25 -2035 -5064 ¢
CHILE [y 1 1 | 10} 13 | 100 2
URUBLAY ¢ 12 LY o L ¢ -2 42 ¢
TERPERATE SGUTH AMERICA T 2069 312 { 162 18 -72% -1987 -5054 ¢
LATIN ANERICA 2132 3173 %5 804 3437 -542 ~1328

-1736 ;

mmmmm




SORGHUA PROBUETION, TRADE AND APPARENT CONSUPYION
1972714 1982/84
APPARENT  BELF APPAREMT  EELF
+IHPORT APPARENT  PER CAPITA SUFFICIENCY +IMPORY APPARENT  PER TAPITA SUFFILIENCY
EOURTRY PRODUCTION -EXPDRT CONSUNPTION CONSUSPYIOR INDEX PRODUCTION ~EXPORT CONSUMPTION CONSUMPYION INDEX
e 100D Ml---rrmerrms mmmeoffeeee e 1000 Klmwoommommn e RIS

ERAZIL 163 -3 142 1 118,37 258 ~2% 219 p 13,00
NEXICD 3021 229 3250 B 52.94 43z 2B 8248 Y 85,49
Ji8% 208 192 21 73.93 5486 2B0R 8484 41 55,52
B V1A 0 = -0 -¢ .00 9 9 g 2 9847
COLOMR1A 24 ¥ 29 i3 13.20 588 i £93 23 B4.94
LUBA 1 0 i 0 100,60 | B | 0 100,00
DONIKICAN P H 2 i3 3 89. 14 4 I 42 7 78,20
ECUAROR { 1 i & 0.00 z 16 12 i 18.52
FARAELAY 6 -1 B! 2 127.10 10 & 10 3 100.0¢
PERU 26 i 7 . .05 p3! 0 3 2 99,08
VEREILELA 17 395 412 34 .04 404 A% BZ3 48 .6
TROPICAL S0UTH AMERICE 339 7 57 Hy 44,86 1087 53b 1633 17 56,598
COSTA RICA 14 3 2 3] 72,93 32 0 3 13 99,45
EL SALVADDR 134 -2 142 34 101.43 129 ] 129 23 99,89
GUATERALA £ l 30 3 9715 Bt ¢ 87 i 99,53
HONBURAS 47 -1 i i6 102,12 54 0 34 i3 99,87
NICARABUA 45 4 &Y 23 42,40 97 b 102 34 94,83

PANANA ] 0 0 b 000 0 0 g o '
CENTRAL AMERICA,PANARMR 300 7 308 19 §7.40 8 6 405 18 ¥8.44
BARBADOS 0 2 2 B 0,00 0 i | 3 .00

sUYaRA 0 ¢ 0 G 0.00 0 b ¢ 0 .
HALT] 162 { 162 33 100,00 116 ¢ 116 1% 99.96
JAMAICA 0 3 3 2 0.40 G 2 Z | £.00
TRINIDAD ETC 8 0 g 0 c.00 0 e $ & 0.00
CAR;BREAN 162 3 167 19 95,09 31 3 119 1 §7.47
TROPICAL LATIN AMER]EA 3988 &34 4623 18 84,25 T8 3353 10633 32 s8.47
ARBENTIHA 368 -2005 o3 162 iB1.8) 7837 5065 787 73 283,01
CHILE 0 it 101 i0 0.60 0 12 i? i 0.00
UIRUBUAY 158 -1 147 o 107,75 V2 ~42 81 7 151,43
TENPERATE SOUTH AMERIC 4726  -19%&4 Wb 4 171.24 7955 -Sofd 2851 &3 278,04
LATIN ARERITA BT14 7383 i 118.02 15237 ~178 1349 35 112,90
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POTATEES PROSUCTION, RELATIVE INPORTANCE IN THE REGION
AND PER CAPITA PRODUCTION LEVELS
PRODUCTION PERCENTAGE PER CAPITA
~~~~~~~~~~~ 1000 MJ--=---u=-  DF f¥st Pﬁﬁﬁggiiﬁﬂ
COUNTRY 1952/64  1972/74  1982/B4  1982/B4  19B2/B4
BRATIL 1189 1513 2061 18.519 16
%EYICO 102 513 BLY 7,805 12
1591 7148 2930 26324 14
BOLIVIA 546 728 L2 5.589 103
COLDKBIA 1 955 2476 19.349 1%
CUBA K 3 # 2,158 Y1
DORINICAN RP 10 2B i? 4.153 3
EEUADOR it} 805 384 3.274 41
PARAGUAY b i g 0. 084 3
PERY 1458 1716 1508 13.523 BO
VENEZUELA 119 128 239 2.058 13
TROPECAL SOUTH ANERICA 1294 4138 Stad 44,397 53
COSTA RICA 23 7 2 0,264 12
EL SALVADOR i g b 8,057 1
BUATEMALA ib 28 29 §.764 4
HONDURAS 2 ) 2 0.078 7
H1CARASUA i i 2 {.0IB 1
PRNANA 7 14 14 0.141 B
CENTRAL AMERTCH,PANANA 54 7 %1 6,621 3
HAITI } 7 g o, 0Bl i
JAMRICA g i3 7 G, 083 3
EARTBBEAN 13 20 16 0,143 i
TROPICAL LATIN AMERICA 4551 5383 8261 73,485 25
ARGENTING 1376 1687 isly 17.41% &7
CHILE 807 79¢ 854 7.473 73
URUGUAY 101 123 134 1,222 45
TEMPERATE SDUTH AMERICA 2784 2555 W% 26345 67
LATIR AMERICA 7235 Be7R 11129 100,000 29

N

COLUNKS MAY NOT ADD EXACTLY DUE TO ROUNDING
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PUTRIGES AMNUAL GRONTH RATES

-

PRODUCTION ARED YIELL
1965/74  1975/BY  1905/B4 J9RS/TA 1975/B4 1965/8% 1R65/74 I1970/B4 1965/BA

~{. 1808 7.0

K<’ 1 2 N1 222

512*‘ '!1:1“!

COUNTRY
BRASIL 1.9
MEYIED 76883
L3
BOLIVIA 3.9¥53
EOLOMBIA 3. 0852
CUB& -4, 3%
BOMINILAN BP b4
ECUATOR 5,78
PRRABUAY ~i4. 1%
PERY 1.4
VENEZUELA ~0.4
TROPICAL SOUTH ANERICA Z.3e58
C35TA RICA -2, 0%
SALVADDR 8.7
BUATENALA 2%
HONBURAS 3.2
RICARABUA I dexr
PRNARA T.08¢
CERTRAL AMERICA,PANAN 2.9
HAITI {. b4t
JANAICA 0.5
CARIBREAN 0.9
TROPICAL LATIK SRERICA 2. 788k
AREENTINA -1.5
{HILE 1.3
BRUGHAY 1.8
TERPERATE SDUTH ANERITA -4,7
LATIN BKERICA 1,6¢

ot e e o A i o A6

LEVEL OF SIGRIFICANCE IS REFRESENTEDR AS FOLLONS

JAre 3.0 -0, 2,088
~0.1 3.0 | 2,788 %.4%ax
210*** S-i** “‘&B* “in?
Seipe 04 0.7 L. 6ees
e 0.4 31 J.5eee
~43,3 ~Z.78 -1k ~2, SeRE
-2, 08¢ A58 (.7 f.1ee
~2. 58 0.4 2.53%F 3 h#EE
-2 %6 0.7 L& 1738
8.7 .54 {5 2. Gt
G455 1AM 1 7ER B
8.4 .40 4,73 0.0
~§ bR8¢ 12.i0e% 1.8 4. 3444
2.7 -t 2700 (b
I.0838 44 7.1388  2.4382
T4 1,99 0.950 0.4
1,008 0, Beex -4, { ~0.3
2,08 L1ser 330 0.3
C.058E 1 9884 -f, BEEE -1 JeE:
-0.b -2.1 -0.7 -1, 9%
j.68 -~1.% -2.2 -1.B44a
) 2,083 2,048 7,344
LR 48 .00 T 34
g1 .7 2. 4% 1,384
~1.0 1.0 4,14 3.388%
-2, 288 2. 1.F7es% 2, 4%

~0.5% 2,083

2,560 Z2.1%%%

#54 PCO,O05 ¥ PLOLO1 ® P40,00
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FOTATOES TRENDS IN AREA LEVEL BY COUNTRY  1982/84
ANNUAL SROWTR
COUNTRY RATE [N AREA  AVERAGE AREA  AVERASE AREA  AVERAGE AREA
1942/84 1962764 1972/ 74 1982/84
4 L
BRASIL -, 781444 201.7 194,5 175.0
MEXICO 2.577444 48,0 54,5 76,7
~6,027 249,7 248.9 745.7
BOLIVIA 1,503¢84 110.3 115.3 136.7
COLOMBIA §.57h041 73.3 93.4 167.0
CUBA 1,211 14,0 7.3 15,0
DOMINICAN RP 0.803 1.0 2.1 1.7
ECUABOR ~1.531682 34.7 46,1 3.7
PARABUAY -3, 3740 1.7 0.7 1.0
PERY ~1. 67488 296.3 268.8 181.7
VENEIUELA 0,497 15,3 13.2 £7.7
TROPICAL SOUTH ANERICA 0.517434 506.7 540,9 552.3
LOSTA RICA 0.047 %0 2.1 3.7
EL SALVADOR -5, 778444 1.0 0.5 0.3
SUATEMALA 1,502444 4.3 7.3 b0
HONDURAS 1.46845 1.0 0.4 1.0
NiCARABLA 3. 11588 0.3 0.3 8.5
PANAND 3, 23364 1.0 1.3 2.6
CENTRAL AMERILA,PANAMA 2,351444 10,3 §2.2 13,5
HAITI b, 295854 0.2 0,5 1,0
Jamalca 0.014 1.0 1.5 1.0
CARTBBEAN 2.13248% 1.2 1,9 2.0
TROPICAL LATIN AMERICA 0, IB2EEE 747,8 B04.0 Bi3.5
AREENTING -7, 2048 162.7 123.0 1077
CHILE -0,27% 88,3 78.7 75.0
URUBUAY -4,775 22.7 24,4 20,0
TENPERATE SOUTH ANERICA ~1.BA5ER2 2737 271.4 02,7
LATIN ANERICA -0.13% 10815 1031.3 1016.1

- —————

LEVEL .OF SIBNIFICANEE IS REFRESENTED A5 FOLLUNS
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POTATOES TRERDS IN YIELD LEVEL BY COUNTRY  1952/B4
ANNUAL BRONTH
COUNTRY RATE IN YIELD  AVERAGE YIELD  AVERAGBE YIELD  AVERABE YIELD
1962/84 1962/ 64 1572/74 1982/84
I K6/HA
BRASIL 3. Gbera 38912 T878.4 11765, 2
MEYICD 2,214 Bi81.7 112361 123264
1. 304488 634%.8 8420.8 11916.8
BOLIVIA -0, 384 1948, % 6312.3 §371.3
COLOKEIA 1394452 10446.3 14217.1 13027.9
LUBA §.51644% 5926.3 10746, 4 16119.5
DOMIRICAN RP -0, 049 1333 13060, 4 10500.0
EEUADOR 1. 438+ B7ih.6 129935 11505, 1
PARAGUAY 4. 51488 366k, 7 6230, 1 73353
PLRU 1635484 3584, 6384, 1 8265.1
VENEZUELA 2. 730544 7743, 1 9705.8 12944,
TROPICAL SCUTH AMERITA 182384 497,46 7648.3 9336.3
COSTA RITA 0.647 7656, 7 10421.4 1544, 4
SALYADOR 7. §hbEes 4500.0 16714.0 19047, 4
EUATEXALA 079744 37553 3836.1 4B88.9
HOKDURAS 4,020 . 6149,9 B56b.7
RICARABUA 0.5700 3B0%.2 4b6b. 7 4285.7
PANANA 6.747 7006.0 10623.1 7833.3
CERTRAL ANERICA,FARAMA 0,683 5732.4 6470, 4 bI75. 4
BAITI ~2. 52988 16444, 4 14333.3 $000.0
JANAICA -0,8%7 Bobb.7 9009, 2 7009, 8
CARTBEEAK -1, 14784 10143, 8 10375.7 BO0O. 0
TROPICAL LATIR AMERICA 2. 28] %5 6445, % 1938, 8 10086, 3
ARGENTINA 3. 543584 B456.0 14306.56 18009.3
CHILE 1.097#8% ¥146.% o818.8 113114
URUIBUAY 2,274 4430.0 4789.4 &177.4
TENFERATE SOUTH AMERICA 2,554 8331.0 115043 14442, 1
LATIR AKERICA 2, 21444% b744. 5 B1O7.3 109445

v

LEVEL OF SIGNIFILANCE iS5 RigE£S£ﬂTEB RS FOLLOWS
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POTATOES SUNMARY DF LATIK AMERICA TRADE {THOUSAND TONS)
REGION EfPORT TNPORT +INPORT-EIPORT
1962064 19724 1BU/BE 19R2I64 1972/74 1982784 1962164 1972/74 13R2/BA

ot oy Y R < 4

BRAZIL 14 0 7 27 7 -1 13 7
NEXICO 0 2 1 1 & b i Il 5
: B 1 1 B 33 i3 ¢ 17 12
BOLIVIA 0 1 o b 0 i 6 -1 i
COLONBIA 3 2 i 1 ¢ 1 -9 -2 ¢
CUBA 0 8 12 % 24 13 &4 %% 7
DORINICAN RP ¢ i 2 3 i 0 1 6 -2
PRRARUAY ¢ ) 0 3 0 D 3 0 0
PERU i 1 1 6 5 5 -1 5 -1
VENEZURLA ! i i 10 8 % 9 7 28
+ TROPICAL SOUTH AMERIC 5 3 17 &3 H b4 58 35 47
LOSTA RICA i i { { 1 t 0 0 0
EL SALVABDR 2 1 0 4 8 30 ? 7 30
BUATEALA b {2 20 1 1 0 -5 -1t =20
HONDURAS i { 0 3 i i 7 0 1
NICARAGUA 1 1 0 i b 3 0 5 3
PANAMA 6 3 1 2 2 1 z [ ¢
{ CENTRAL ANERICA,PANANA i 17 22 i2 19 3 1 2 14
BARBADOS 1 1 H 5 7 8 5 6 7
I SUVARA i 1 8 8 & 1 7 5 {
T ORAITI ] i b b i 0 0 0 0
I JAMRICA i 3 0 5 4 1 % 1 1
! TRINIDAD ETC i i 1 13 15 26 12 14 25
1 CARTHBEAN i 7 2 31 13 3 27 7 3t
1 TROPICAL LATIN AMERICA b} i 42 114 126 149 86 80 167
| ARBENTINA 5 2 2 &b 122 4 81 12 2
CHILE 7 1 ¢ { 5 ¢ -5 3 0
1 URUBUAY { ) i 1] 24 g ' 2 7
| TEFERATE SOUTH ARERICA 13 3 3 111 151 12 98 148 9
: LATIR AMERICA 5 & 85 725 77 181 184 228 116
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POTATOES PRODUCTION, TRADE AND APPARENT CONSUPTIDNM
1972714 1982/84
APPARENT  BELF APPARENT  SELF
+IMPORT APPARENT  PER CAPITA SUFFICIENLY +IWPDRT APPAREMT  FER CAPITA SUFFICIENCY
~ EDUKTRY FRODUCTTON -EXPDRT CONSUNPTION CONSUNPTION INDEX PRODUCTION -EXPORT CONSUMPTION CONSUMPTION INDEX
------------ 1000 HT--~m--mmew cmmeffnnn mmssr s ome A WTwommmsssmmr el B m

BRATIL 1333 3 1+ 15 99.13 1| b 2057 it 95,70
MEXIED 413 4 1B 3] 39.31 BLY b B74 12 29,36
2144 I8 2554 it 99.18 230 2 942 14 99.59

BBLIVIA 728 -0 by 156 100,01 b3l ¢ §22 163 99,58
COLBMBIA 953 -2 73 4 100.16 2176 -0 275 79 100,02
CUBA 73 Y 78 it 74,21 241 21 282 2h 92,03
DOXIKICAN RP 28 i 28 b 37,16 7 -3 16 3 109,35
ECUADDR 305 ¢ S0 18 100.00 36 9§ 364 L3 100,68
PARRBUAY § 0 £ 2 100.00 ] ¢ 3 3 140,00
PERL it N 1721 118 79.70 1565 - 1305 80 100, 6¢
VENEZUELR 128 7 135 i 95.00 o 28 3 i3 87,14
TROPICAL SOUTH AMERICA §138 34 4174 M 99. 483 Sio4 47 a2h 53 99.10
COSTA RICA z 0 22 12 98.89 Fi) 6 2 2 99,95
EL SALVADOR 7 8 134 4 33.44 b 3 36 7 17,55
BUATENALA 28 -12 17 3 189,77 A4 ~20 ] i 303,45
HONDHRAS 4 g 4 2 89,23 ¥ b 9 2 96,48
NICARAGUA 1 3 7 3 2147 2 3 5 2 42.87
FANARA 1 1 i% ] 92,23 16 § ié B 91.58
CENTRAL AMERICA,PAHAMA 79 3 82 3 95,00 9 13 108 3 g7.15
BARBADOS 0 & b 25 0.00 0 ] B i 2.00
EUYANA 0 b b B 0.00 0 & & ¢ 0.00
HAITI 7 -0 7 1 100,55 § 0 g l 100,08
JARRITA 13 i 4 7 93.53 7 1 8 3 92.7%
TRINIDAD ETC 0 14 13 13 0.00 0 Yol 23 2} 0.00
CARIRBZAN 20 Zb 4 & $3.37 16 B 49 5 32,47
TROPICAL LATIN AMERICA 8383 B4 217 ¥ %8.70 8201 106 8306 Fas) ) 98.73
ARGEXTIRA 1482 14 1803 n 73,36 1938 2 1944 b7 99. %0
CHILE 790 3 754 B0 79.4 854 b B4 73 100,00
HRUBLRY i23 24 147 k73 83.76 1% B 144 43 24, b3
TENPERATE SDUTH AMERIC 2095 149 74 3 $4.53! 529 10 2938 87 99.87
LATIN ABERILA B978 253 2211 3 .4 1112% 115 11245 29 98.57
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