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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 impact, and significantly the 
discussion centers on the commodity programs athar than rice. Resides 
reflecting the maturation and the natural evolution of crop research al: 
ClAT, the concentration on tropact as well marks somathing of a departure 
for economics studies. To date much of the economics research in the CrAT 
commodity programs has had an ex-ante facus, both as an input into program 
decision making and as a projection of future impacto Exaroples of this 
work encompass both methodological and empirical concerns and cover ground 
from the development of the HATSIM and other herd simulatíon models in the 
Tropical Pastures Program to a methodological extension of economic surplus 
modela. The studies in this volume present something of a natural 
transition to ex-post studies while maintaining a focua on information 
input back into the research programo 

These atudies provide only the first thematic insights ínto what the 
broader impact of new technologies might be. !be tirst characteristic, 
that is particularly salieñt in the bean and pasture studies, 15 that th-e 
individual varieties tend to exploit only well defined ni ches , defined 
either by'the production system or underlying edaphic conditions. !bis is 
characteristic of varieries which do not necessarily depend on changes in 
input use or management practices. The second character1stic 1s that there 
are preconditions which must be met before the technology is adopted aud 
diffused. !bis ia parricularly striking in cassava but appears to 
characterlze beans and legume-based pastures as well. Technological impact 
i8 thus dependent on such factors as market development, availability of 
support services such as extension and credit, a viable seed industry, and 
a well funcrioning adaptive research programo 

These two themes ron counter to the notion of a CICA-8 in cassava, 
beana, or tropical pastures that will sweep through Latin America, and as 
well they raise the very -difficult issue of how the CrAT commodity programs 
are to develop a consistent outreach strategy that achieves impacto 
Nevertheless, as the cassava case suggests these constraints on diffusion 
allow scope for directing impact to more dffficnlt objectives, such as 
impact on small farmer welfare. As snch, impact assessment studies become 
a primary means of both directing and optimizing impact. 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 snd outresch strategy of the programs. 

Ihe presentation of these very esrly studies i8 meant to genera te 
comment on how the process might be 1mproved. !be intent 15 to mske impact 
assessment an integral snd evolv1ng psrt oí the research process and not 
just sn ex-post benediction. 

John K. Lynsrn 
Editor 
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Impact and adoption studies represented the firat real involvement of 
the social scietists 1n the evaluation of IARC-generated technology. Most 
were independent observers and framed their research as a critique. 
Studies d.ealt with marketing problems, quality deficiencies, and adoption 
constraints but the principal foeus was on the relation between farm size 
and adoption rates and on the distributi~n of benefits. These studies 
represented the professional concerns of the period and in the end formed 
an advocacy for the incorporation of social scientists in the process of 
technology generation at the centers. In hindsight the patterns discovered 
in those early studies were more changeable than the researchers presumed, 
but the legacy remains: how can social acientists help link the procesa of 
technology generation and evaluation to the socio-economic objectives that 
were largely defined by those first impact studies ? 

Impact studies treat the past and as such they have had three 
principal objectives. One focus is something of a elosing of the books. 
Agrieul tural research is costly and is principally financed from public 
funds. Impact studies provide a measure of the returns to the research 
investment. !bis type of analysis, if not always providing guidelines for 
future funding of researeh projeets, at least usually provides 
justification for maintaining research oudgets. Most studies demonstrate 
high rates of return (Evenson, Waggoner, Ruttan, 1979), hut the sample of 
research projects i8 innerently biased, since it covers only those research 
lines that have attained a significant level of adoption. Investments that 
never result in technologies leaving the experiment station are rarely 
analyzed. The evaluatíon process, thus, ls 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 diffieulty in maintaining publ1c funding of 
research budgets. 

The second function of ex-post impact studies ls to ask what can be 
learned about the technology from an understanding of the pattern of 
diffuslon and the performance of the technology under farmer managernent. 
Such studies sometiemes find that the technology is not achieving the 
breadth of adoption or the yield increments thar were expected or that the 
technology i8 generating unforseen second-generation research prob leros. 
Early adoption studies formed something of a consensus that hindsight 
provides powerful argumente for how technology should have been designed 
but was nor. When appropr1ately conceptualized this type of study can 
provide a valuable interactive link betweeo research decision-making and a 
more systematic understanding of technology requirements within target 
farmer populations. 

Final1y such studies evaluate the impact of new technology in 11.ght of 
socio-economic, policy obj ectives. Much of this research has focused 00 

inceme distrihution, that ls, the impact of the technology on agricultural 
employrnent and wages, on small-farmer incemes, and on prices and increased 
food consumption of the poor. While dernonstrating that improved 
agricultural technologies can often resul t in inequi table. benefi t 
distributions, such lmpact studles more often than Dot fall short of 
diagnosing correctives. Tnsuring equitable benefit distribution or skewing 
benefits to the poor ls a complex aud inexact uudertak1ng, that can involve 
such complementary lnterventions as biasing support services, such 
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as credit or extension, to target groups or the often suggested, but almost 
never implement~ed, scheme of taxing beneficiaries and compensating losers. 
However, uBually at the heart of such studies is the assumption tbat 
a1ternative technologies can lead to alternative benefit distributions. 
This assumption has rather powerful imp1ications, Most importantly, the 
technologica1 treadmi11 ceases to be a "natural" 1aw of economics but 
rather becomes a normative (po1itica1) quest10n of both who shou1d 
appropriate the benefits of public 1nvestment in research and, as often 
happens, who shou1d 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. Impact studies to 
date have failed to supp1y comprehensive answers to these practical 
problema nor have they provided aystematic evidence for the underlying 
assumption that technology design can bias benefits. 

Nevertheless, the CGUR system has set for itse1f very clear income 
distributiona1 objectives wh1ch are to be attained essentially from 
investment in agricultura1 research. Moreover, performance standards 
appI1ed to the individual tARe' s are defined in terms of eventual impact 
and, particularly, impact on income distributional object1ves. !huso 
1mpact studies have become something of a recurrent- enterprise within the 
CGlAR system. Yet, such impact studies presuppose technology diffus10n 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 
techno1ogy design (snd its creators) respons1ble for ita eventual 
socigeconomic 1mpact, then a means 18 needed for project1ng eventual impsct 
within the actual process of technology generation prior to its diffusion 
and for monitoring results during that process. Moreover. since social 
scientists have been integrated into the centers, this respons1bility to a 
very signif 1cant degree falls on their shoulders. At the lARe' s then 
impact assessment should be a continuous process. fully 1ntegrated into the 
research programs. 

!he economics section with the CIA! cassava program has attempted to 
adopt such an integrative approach to impant evaluation. The follow1ng 
discussion will utilize particular studies to demonstrate how lmpact 
assessment is a continuous and evolving element of the section's activitles 
snd how it ls incorporated in the research program's activitles. 

Objectives and Strategy 

The" iasue "1s how to direct impact of improved technologies w1thout 
sacrificing, in an optimum world, potential production and efficiency. !he 
procesa starts with well defined objectives. that necessar11y include 
expected impact of technology on socio-economic goals. and a strategy 
whereby those objectives might be obtained. !he cassava program's 
objectives have been defined as follows: "The overall goals of the cassava 
network are to in crease small farmers' food supplies and income, as well as 
to improve food availability for the overall population" (CIAT, 1985). 
Previoua ana1yses of existing cassava production and consumption Patterns 
helped to defIne and in turn justify these objectives. Cassava 1s "an 
essential element in CIAT' s crop portfolio which a110w8 the center to 
atta1n its income distributional object1ves. However, translating 
object1ves into a viable research strategy 1s a major undertaking and 
requires a rather detailed understanding of the role of the commodity in an 



4 

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

this section are 
s research snd 

A central theme in the development of a research strstegy for casaa"" 
i5 the effect that traditional markets have on the detUnd for improved 
production techno1ogy. In Latin America markets for cassavs, 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. Ihe 
perishability and bu1kiness of fresh roots lead to severa1 hypotheses about 
the marketing and consumption of cassava. These were intensively evaluated 
on the Atlantic Coast of Colombia, the principal cassava producing region 
of the country. 

!he difference in consumption patterns based on rura1-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 20% of that of cassava 
producers. Neither plantain or rice show su eh differences, snd potato, an 
imported commodity in the region, el<hibits the opposite pattern. !hese 
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 el<tent is eaten in the same mesls and prepared in 
the Same manner. The differences arise from the number of meals par week 
at which cassava is served and the size of the portion per serving. The 
primary factor resulting in these differences in consumption of cassava are 
price and convenience. Cassava is more than five times more el<pensive in 
metropolitan areas than the opportunity cost to CaSsava producers. 
Moreover. implicit costs in buying cassava daily in urban areas makes 
CaSsava a far les s convenient foad than say rice. 

The price difference between cassava producer and metropolitsn 
consumer reflects the very signficant marketing margin for the crop. These 
margins derive from a marketing structure which must move a bulky and 
perishable crop from many small-scale producers to ~onsurners who buy their 
cassava in small lots at convenient locations· (Table 3). Ihe basic 
structure of this marketing system i6 presented in Table 4 snd portrsys a 
process which includes assembly in small lots of 800 kg. from small-scale 
producers, breakdown at the wholesale level into very small lots of 100 kg. 
and retail 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 Dot excessive, especially 
when viewed in terms of net profit. 

The average time required from harvest to move cassava to consumers is 
32 hours (Table 6). Such efficiency requires significant coordination and 
this i8 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, interyear price fluctuations 
are re1at1vely high. The latter is in part due to a demand price 
elastici ty of 0.8 and significant weather variabili ty. Price variation, 
quite stringent qua lit y requirements, and an 1nherent ration1ng of market 
access, in which the farmer very often cannot arrange a sale, al1 result in 
making cassava a very risky crop in which to market. A market structure 
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Table 1. Atlantic Coast, Colombia: Average consumption (kg/capita/year) 
of some starchy food crops by rural-urban residence. 1983. 

Rice Potato 

Metropolitan 69.4 36.6 
urban area 

Intermediate 71.4 35.0 
urban areas 

Rural 66.9 24.2 
areas 

Cassava 68.7 8.9 
producers 

Cassava Plantain 

30.5 64.4 

53.5 76.6 

82.9 67.8 

170.4 79.0 

Yam 

30.5 

30.8 

41.9 

85.7 

Number of 
observations 

80 

80 

160 

160 

Source: Cassava consumption sUrveys among purchasers and producers. 1983. 
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Table 2. At}antic Coast, Colombia: Distribution of cas~ava consumpt1on 
over the different meals, by rural-urban residaftce, 198). 

% of caSSava consumed 
at breakfast 

Most important forro of 
preparation 

% of cassava consumed 
at lunch 

Most important forro of 
preparation 

% of cassava consumed 
at dinner 

Most important forro of 
preparation 

Number of meals per 
week w1th cassava 

Average portion of caSSSVS 
served per person (grs\1ls) 

Price (US-$!kg) 

Number of observations 

Metropolitan Interroediate 
urban areas urban areas 

30.0 53.5 

boiled boiled 

69.0 43.6 

in soup in soup 

1.0 3.0 

boiled! boiled! 
fried fried 

4.9 6.3 

118 158 

0.45 0.27 

80 80 

Rural 
areas 

50.2 

Qoiled 

39.7 

in soup 

10.0 

boiled! 
fried 

8.3 

191 

0.26 

160 

Producers 

42.3 

bailed 

49.1 

in soup 

8.6 

boiled! 
fried 

11.0 

313 

0.08 

160 

Source: Cassava cousumption survey among purchasers sud producers, 1983. 
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Table 3. Atlantic Coast, Colombia: Purchasing habita of freah cassava and
other starchy staples, 1983. 

Metropolitan Intermediate Rural 
urban areas urban areas areas 

Quantity purchased (kg): 

Cassava 0.86 1.85 1. 74 
Patato 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 (X): 

Market place 12.3 27.5 21.3 
Neighbourhood shop 43.2 36.3 20.6 
Street 19.7 26.3 36.2 
Supermarket 19.7 2.5 
Other (among with farms) 5.1 7.4 21.9 

Reason for buying cassava in a 
certain outlet (X): 

Close 60 48 59 
Buy everything there 17 17 12 
Cheap 14 

Type of cassava purchased 
determined by (%): 

Availabil1ty 73 40 52 
Quality 26 49 35 

More important eassava quality 
eharaeteristies mentioned (%) : 

- High stareh content 24 38 42 
- Slowly deteriorating 48 35 52 
- Taste 48 34 30 

Estimation of % cassava 
deterioration before consumption 15 5 5 

Sample size 80 80 160 

Souree: Cassava consumption surveys, 1983. 
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Table 4. Atlant1e Coast. Colc·mb1a: Cbaracter1sties of the market atructure tor fresh c.a8aava. 1983. 

Number of mlddleen p.r lDUn1elpal1ty 

Purchasing price (US-$/kg) 

Sal". priee (US-$/ka) 

Rural 

Urban 

Sale8 pr1ce as % of farOl sat" price 

S10. of purchasing tranaact1on8 (kg) 

Si.e of sal.. transaction (kg) 

Volume tr.ded per week (ka) ol 
eassava 

Turn-ov.r in e •••• va/y.ar 
(US-doll .... ) 

Number of aupp11.ra p.r aay 

Number of pureh •• era per d.y 

Copit.l geoda avail.ble: 

% v1th lneome frac out.id. tradins 

Average number of lIOnths par year 
8e11111g cusava 

lnformation Mean.: 

Soc1o-aconom1e cla •• 

Average yaBra in business 

Sample sue 

• Supermarkets are exeluded. 

Rural A.seml>ly 
Agente 

7-20 

0.098 

0.139 

141 

800 

750 

9600 

55600 

3.7 

3.9 

Warehouae - 25% 
truck - 11% 

42 

9.1 

V18iting farmer.. personal 
contacta with wbolesalers 

Low/middle low 

8.6 

136 

~ource: Market agente Burvey, 1983. 

\/holesalera/ 
Distr1butora 

1-8 

15-40 

0.129 

0.180 

183 

750 

100 

7340 

6412.0 

1.77 

13.4 

WarehouS8 - 30% 
truck - 12% 

18 

!l.0 

relephone, contacta with 
retailers and a •• embly agente 

Lov/mlddle lov 

n.a 

83 

htall" ... * 

1 .... e.Un per 200-400 
lDhabitanU 
1 rétaller per 200-300 
inhabitante 

0.182 

0.309 

315 

68 

1.55 

320 

4320 

1.0 

36.6 

Sbop: 40% 

23 

10.3 

Contacte wieh 
wholesalers 

Low/mUdl" law 

n.a 

252 



Table 5. Atlantic Coast, Colombia: Fresh cassava marketing costs, 1983. 

Marketing margin (US $ cents/kg) 

Estimated handling costs 
(US $ cents/kg) 

of which: 

Labour 

Transport 

Deterioration 

Pscking material 

Equipment 

Working capital 

Government fees 

Estimated net profit per yeer 
(US-$) 

Rural Assembly 
Agents 

4.10 

3.65 

0.97 

1.51 

0.20 

0.12 

0.25 

0.22 

0.38 

1804 

Source: Market agents survey. 1983. 

Wholesalersl 
Distributors 

5.10 

4.65 

1.16 

0.60 

1.03 

0.60 

0.38 

0.88 

1866 

Retailers 

12.70 

9.78 

5.60 

1.25 

1.82 

0.60 

0.26 

0.25 

439 

Costs as a 
% of total 

margin 

83 

35 

15 

14 

1 

7 

4 

7 



Table 6. Atlantic Coast, Colombia! Characteristies of fresb eaBaBva market 
conduct • 1983. 

% tbat determines tradad volu ... 
accordiag to: 

- Prior arraagements 
- Available supply 
- Availsble working capital 
- Ti ... of che year/day of the week 

% chat determines sales price 
aceording te: 

- Prior arrangements 
- Available supply 
- Ftxed margins 

~t ot purebase payment 

- Aclvaneed 
- Casb 
- Delsyed 

% tbat arranges purchases 
in auvance 

% tbat sells casaava at day of 
purchasing 

Post-harvest age of caS8ava at 
moment of sale (bours) 

% tbat bes fraquent problema wltb 
m.uriorat1en 

Uee of deter10rated casaava: 

- Animal feed or procesain, 
- Waste 

Important aspects in qua lit y control 

Purchasing price (US-$/kg) 

Sales priee (US-$/kg) 

Sales price as % of farm gate pr1ce 

Sample size 

• Supe~rket8 are excluded. 

Rural Aasembly 
Agente 

39 

61 

21 
52 
26 

30 
56 
~ 

100 

19 

19 

31 

59 
41 

S1ze. 
skin colour 

0.098 

0.139 

141 

136 

Source: Harkets Agents Survey, 1983. 

Wholesalers 
Distributors 

18 
62 
13 

2 
15 
21 

15 
42 
37 

45 

16 

25 

70 

60 
28 

S1~e, 

freshness 

0.129 

0.180 

183 

83 

Retailers* 

31 

69 

72 
28 

26 
56 
15 

19 

75 

32 

66 

51 
49 

Size. 
fr~8hness 

0.182 

0.309 

315 

252 
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resulting in ama1l volume transactions and significant marketing risk gives 
small farmers a comparative advantage but results in farmers limiting this 
risk by planting a limited are a in cassava in relation to farm size (Table 
8). 

Tbe demand for improved tecnnology under such market conditions is 
limited. Tbe physical root characteristies of varietíes, sueh as skin 
color, are a proxy íor other, established quality factors. Since new 
varieties are a risky marketing venture, qua lit y characterist1cs íor 
intr,oduced variet1es are stringent and result in a low probab1lity oí 
adoption. Moreover, farmers already llmit productlon because of marketing 
constralnts (Table 7) and would be resistant to rlsking higher cash costs 
to expand yields. However, the most important aspect ls that not only ls 
there little effectlve deman<! for improved production technology but such 
technology would not achieve the objectives as originally outlined. 
Because of the high marketing margin, any reduction in produetlon costs 
would have little impaet on retail prieea and therefore eassava 
consumption. Moreover, any signficant yield response could eas1ly saturate 
what are very limited markets - given the price elasticity and the limited 
a.rbltrage possibilities becauae oí time and transport constraints - and 
because of the price de.cline and/or lack of market sccess could result in 
an actual decrease in farmer ineomes. 

A cassava research strategy whose eventual goal is impact on farmer 
incomes can not be based on the hypothesis that improved product10n 
technology 1s suff1c1ent for that end. The strategy necessari1y has to 
include processing and/or storage technology and the development of 
alternative markets. The hypotheses underlying a consistent strategy then 
are thst (1) development of Sil alternative market based on processed 
casssva incresses the size of ~ the market, in most cases has more growth 
potential, and can result in a stable price floor under traditional 
markets, (2) a more expansive market with a stable price floor would 
provide incentives for the adoption of improved production technology, (3) 
small-scale processing tecbnology is ~most compatible with small-farmer 
production systems, and (4) wherever possible small-scale cassava producers 
themselves shoulo do tbe processing in order maximize the benefits of new 
market, development. The translation of research objectives lnto a research 
strategy thus dependa on a clear understanding of the commodity system witb 
a view to eventual impacto 

Market Development: Organizational Tnnovations 

A fundamental knowledge of tbe commodity system honed the research 
strategy, alld in moat cases in Latin Americs the initial intervention would 
be through utilization technology and market development. Expanded demand 
would 'in turn provide the environment for adoption of improved production 
technology. A basic operational assumption in such intervention is that 
cassava is already competitive wlth substitutes in many of these markets, 
especially the animal feed concentrate market. That ls, there are 
constraints on the operat10n of Adam Smith's hidden hand that have 
prevented development of these markets based on just price signals. Price 
incentives have not provided the organizationaL lmpetus necessary for 
market developmellt. The reasons are structural. In the first place a 
cassava market based on ju~st fresh, food consumption is very fractured, 
consisting of small, independent local markets with often individual supply 
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Table 7. Atlantic Coast, Colombia: Marketing characteristics of cassava 
producers by department, 1983. 

% farmera that arranges sales 
before harvesting 

% farmers to whom it happened 
that they wanted to sell but 
could nor find a buyer 

% farmers that retailed 
cassava 

Atlantico 

81 

60 

Bolivar Cordoba 

62 79 

42 61 

7 

Sucre 

64 

64 

7 

Major sales period Octoher to 
Decemher 

March to 
June 

June to Octoher to 

% farmers that sells cassava: 

In the farm 

In rural market 

In regional market 

Average transaction size (kg) 

Reasons why farmera do not 
plant more cassava 
(% of farmers): 

Lack of land 

Lack of credit 

Lack of labor 

Difficult to sell 

·Low prices 

Other reasone 

Averag~ percentage of 
unmarketable roots: 

Producer price (US-$/kg): 

Actual price rece1ved 

Farm ¡¡ate price 
corrected for losses 
and transport costs 

Sample Size 

35 

43 

22 

700 

43 

15 

6 

23 

17 

20.0 

0.092 

0.070 

40 

33 

39 

28 

579 

31 

8 

15 

36 

10 

17.8 

0.093 

0.071 

38 

Source: Production and farm marketing survey, 1983. 

September 

54 

19 

27 

1712 

41 

11 

13 

33 

2 

10.0 

0.089 

0.068 

74 

January 

58 

28 

14 

342 

35 

9 

40 

14 

5.4 

0.069 

0.065 

57 
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TabIe 8. Atlantie Coast, Colombia: Land utilization by easaava produeers 
by department, 1983. 

AtIantieo Bolivar Cordoba Suere 

Farm size (ha) 6.1 11.2 9.7 7.4 

% farms with erop Iand 100 100 100 100 

Land under eropa (ha) 2.7 3.3 3.3 2.8 

Area under erops in easaava (ha) 2.0 1.7 2.1 1.5 

Area under eropa in maize (ha) 2.6 3.1 3.1 2.5 

% farma with paature Iand 50 42.4 74.8 66.4 

Area in pasturea (ha) 2.2 3.7 4.5 3.9 

Number of eows 1.5 1.6 4.2 3.4 

Litera of milk/day 5.9 4.8 10.9 9.0 

% farms with land in fallow 46 58 58 31 

Area in fallow (ha) 1.2 4.1 1.8 0.7 

SampIe size 60 65 153 134 

Souree: Produetion 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 ~ased on the 13% 
of roots that must be discarded at harvest because of aize or breakage, the 
transport 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 a11 roots can be used (Tablé 7). 
That is, price incentives for development of alternative markets are masked 
where market structure is based on urban fresh root markets. Project site 
selection to avoid local markets with particularly higb prices and a firm 
understanding .of tbe farmers 1 supply price are crucial to development of 
alternative markets. 

A second operational principIe i8 that the introduction of processing 
capacity and opening of new marketing channels should not require in the 
initial stages major adjustments in cassava production systems and supply. 
That is, development should be evolutionary -- i.e. develop along a classic 
logisttc curve --o to accomodate the learning procesa associated with 
management of the processing technology snd tbe adaptive adjustments 
necessary in output and input -llllIrkets. The small-scale nature of tbe 
processing technology and appropriate design of tbe diffusion process 
through screening of credit applications would provida the best assurances 
of this least risky of growth paths. 

The final principIe is that market development is a means _ to rather 
than a primary source of increases in small farmer incorna. The governing 
assumption i8 that the principal source of in come generation would be the 
potential to put into cassava production underutilized land and labor 
reeources within the farm and to increase cassava yields. The cassava 
drying plants, the processing technology cbosen for the particular case of 
the Atlantic Coaet, provide access to market and need only to operate on a 
cost basis if farmer managed. This led to tbe 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 associations. The conception then was tbat these farmer 
associY7ions would be self-contained units for production. processing, and 
sales - • 

Such a strategy needs testing and the teering bridges research to 
development activities. These principIes were tested within the framework 
of the Colombian Integrated Rural Development Programo In the first three 
years of the project the number of plants have grown from 1 to 7 to 20. An 
impact assessrnent of tbe twenty plants was undertaken in the 1984-85 
production-processlng season. Economic viability was already an 
establisbed fact sinee over 3 thousand tons of dried eassava were produced 
in that season. Principal issues in tbe assessment were the mechanisms 
determining incorne distribution and whether the original assumptions 
underlying the strategy held true. The former issue ",ill be covered in 

1./ The Colombian Integrated Rural Development Program 16 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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sorne detail in the next and last sections; the point to be highlighted here 
is the value of early impact assessment in tbe modification of assumptions 
and strategy. 

The notion of tbe farmer association as a self-contained unit was 
overturned by events, which in turn had far more utility as s model for 
income generation and equitsble distribution. First, the potential of tbe 
plants themselves as a source of income generation was underestimated. 
Eacb plant on average paid out over tbree thousand do lIara :in wages and 
almast four tbousand dollars in net proiits to its members. The oldest 
plant earned over 16 thousand dollars in net profies. Moreover, tbis does 
not consider the equity accumulation in the planto Second, on average 
slightly less than a» tbird oi 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 tban just tbose farmers in the 
association. Third, and most importantly, the associations, especially 
those formed in tbe third year, were drawing in members witb little, if 
any, land resources. Of almost 400 farmers in tbe associations by 1985. 
only 1% had farms over 20 ha. and 42% did not have se cure tenancy in land 
at all. Mean "farm" size was 4.1 ba. The farmers associations', organized 
around the cassava plants and an unexp~oited source of income generation, 
thus became a means of reacbing the most marginal groups in > the rural 
population. Organizational innovations prior to introduction of improved 
production technology could then provide an appropriate vehicle for biasing 
tbe benefits of the technology. 

The multiple sources of income generation served al1 its members, with 
the land owners having a strong interest in caasava sales and members with 
little or no land, a vested interest in employment and proflt 
redistribution. Altbough there wss some element of conflict here, the 
associations were bound together by the increasing equity through 
amortization of loans and plant expansiono The small size of tbe 
associations was critical in maintainíng incorne incentives of sufficient 
size. Moreover, the plsnt provided an outler for cassava production of 
non-members, which served to increase the number of beneficiaries even more 
(see last section). Incorporation of appropriate utilization technology 

-snd organizational innovations, arising from an understanding of the 
constraints on the development of> cassava commodity system, into an a"tual 
fieId-level project provided a fine tuning of the strategy and confirmation 
that cassava "ould be a means of generating lncome for even the most 
marginal producers in a relativeIy marginal agricultural area. A principal 
lesson", moreover, is that equitable impact, even aS prelirninary as in this 
case, followed from the initial focus on income distribution. 

Market Development: New Utilizarion Technology 

While the principal objective of tbe cassava program in },atin America 
is to improve small farmer incomes, tbe question remains wbether cassava 
has a direct role in improving the food consumption of the urban poor. In 
Latin America malnutrition is due essentially to a 1ack of sufficient 
caloríes and its locus ls in the urban areas (Pachico and Sere, 1985). 
While the primary cause of malnutrition is insufficlent income, a primary 
intervention to increase food purchases by tbe poor is lower food prices. 
This has been a primary rationale for investment in production researcb on 
basic food staples. Rowever, in tbe case of fresh cassava -- the principal 
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Table 9. Colombia: Frice and Income Elasticities for Cassava by lncome 
Strata, 1981. 

Quintile Price Elasticity Income Elasticity 

1 -0.84 1.47 

2 -0.92 1.23 

3 -0.93 0.27 

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 margina normally make up 75% 
of the eventual price to the urban consumer. Ibus, a hypothetical 25% drop 
in farm pricea could result in no more then a 6% drop in consumer pricee, 
assuming constant margins. New production technology for cassava would 
thus have little impact on the nutrition of the urban poor outside Brazil. 

This conclusion, however, doee not precIude impact on thie target 
group. Rather, the research focus shifts to how to reduce the marketing 
margin snd how to improve consumer acceptability of cassava. Analysis of a 
consumer budget survey in Colombia (Sanint, Rivaa, Duque, and Sere, 1985) 
suggested that while fresh cassava consumption by the urban, poor was low 
compared to rural consumption, price and income elasticities for fresh 
caesava in the lower income strata were high (Table 9). Fresh cassava was 
far from an inferior good and a significant consumption response would be 
expected from a faIl in price. Ibis conclusion was supported by more 
in-deptb surveys of consumers. Evaluation by urban consumera in two 
regiona of Colombia showed tbat while cassava was con si de red as tasty as 
other carbohydrate sources and "thought to be relatively important in the 
diet, the principal problem was its high perishability and the associated 
problems oi storage, quality, and riskiness (Table 10). A detailed 
consumption model for fresh cassavs showed that coñsumption levels were 
affected by distance to market, ownership of a refrigerator, and whether 
.the housewife worked (Table 11). Reducing perishabil1ty and improving 
quality and convenience would have a significant effect on consumption, 
especially for poor barrios who were often far froro markets. 

Impact on fresh casssva consumption in Latin America was therefore to 
be achieved through inexpensive storage technology that would conserve 
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 atorage life of roots 
couId be increased to two weeks or more. The expacted result i8 improved 
consumer acceptabiIity, Iower consumer costs froro reduced shopping 
frequeucy aud losses, lower retai1 margins through higher volumes and 
reduead 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 mosr strategie 
element, impact could he most efficiently achieved. 

To evaluate the full potenttal for impact and the potential 
constraints 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. A test panel of 100 consumers in BucaraIT~nga, Colombia found that the 
atorage technology functioned effectively (Table 12), that there were no 
major problems in quality changes (Table 13), and that consumption levels 
would increase signficantly (Table 14). Ibese projected consumption levels 
with storage technology were put into the same consumption model and 
factors such as market secess, ownership of s refrigerstor and the 
housewife working were found to not signficantly influence quantity 
consumed. Ibis thus gave insights on where the technology should be 
introduced in order to maximize and direct impacto 

The point csn thus be emphasized once again that impact assessment ia 
a continuoua enterprise from research planning through evaluation snd field 

í 

I 
1 
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Table 10. COLombia: Attitudes of urbsn consumers to cassava snd other starchy 
foodstuffs in Bucaramanga and major cities of the AtIantic coast 
(% of respondents sgreeing with statement). 

Statement Cassava Po tato Rice Plantain 

This product cannot be stored well 

Bucaramanga 88 35 2 19 
Atlantic Coast 97 24 1 12 

The quality of this product is very variable 

Bucaramanga 92 84 38 56 
AtIant!c Coast 81 17 3 3 

Purchasing this product is always rtsky 
because of its quality 

Bucaramanga 90 69 1 8 
Atlantic Coast 81 17 3 3 

This product ia easy to prepare 

Bucaramanga 100 100 99 99 
Atlantic Ceast 73 66 66 53 

This product is purchased the day of 
consumption 

Bucaramanga 59 51 48 50 
Atlantic Coast 83 57 48 52 

This product is necessary in our meals 

Bucaramanga 80 93 93 91 
Atlantic Coast 48 65 77 83 

Tbis product is very tasty 

Bucaramanga 78 91 87 93 
AtIant!c Coast 70 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 75.7 * 
lncome: change per peso of monthly family iacame -.0014* 

Number oi children jn family -22.6 * 
Housewife 1s employed -6.9 * 
Family has a refrigeratar 7.8 * 

Barrio with poor market access -18.2 * 
Barrio with reasonable market accass -10.2 * 

Barrio with good market accass -5.8 

* Coefficient s1gn1ficant at tha probability level of 5% 

Sourca: Da Haan 



Table 12. 

Barrio 

"La Joya 

Villa Rosa 

Miraflores 

Concordia 

20 

Bucaramanga. Colombia: Percentage losses in consumer testing 

of stored cassava. 

Fresh 1 week storage 

(%) (%) 

2 weeks storage 

(%) 

5.8 

9.4 

9.2 

El Bosque/Campestre 

7.8 

0.5 

2.0 

0.5 

0.0 

5.5 

2.3 

7.9 

2.3 

9.8 

16.0 

33.0 
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Table 13 Buearamanga, Colombia: Consumer qualiry evaluar ion of 

stored and fresh eassáva 

Quality Paramerer Fresh 1 week stored 

G 1 2 2.32a enera appearance 2. 23
ab 

82% Cooking time (% normal or less) 67% 

Texture evaluarions: 

floury1 

glassyl 

fibrous 1 

1 80ft 

hard l 

Taste evaluations 

bitter l 

sweet l 

"deteriorated"l 

Eating quality 
. 2 

general 

1 Evaluation seale: 

* floury, 50ft 

2 Evaluation scale: 

1.87
a 

0.19 

o. ts 
1.72 

0.13 

o none (not present) 

1.6S
b 

0.40 

0.09 

1.56 

0.43 

O.11a 

0.03a 

0.12ab 

1 little (present to limited degree) 

2 ye5 (present) 

* 3 much (present, pronounced) 

too mueh (present, to excass). 

o bad, 1 fair, 2 good, 3 exeellent. 

2 weeks stored 

1.71h 

0.33 

0.03 

1.51 

0.37 

VaIues with different letter superscriprs are significantly differenr 

(P K 0.05) according ro Duncan's muIt1ple range test. 



Table 14. Bucaramanga, Colombia: Eatimated poaaible conaumption change with 
commercialization of atorable caasava, according to consumera questioned 
who had stored caasava at home for two weeka. 

Barrio Access to Present consumption Estimated consumption change (%) when: 

markets (kg/houaehold/week) A; B 1/ A $5/pound A $5/pound B 

more than B less than B 

La Joya fair 4.88 + 7.2 + 9.5 + 2.1 

Villa Rosa poor 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 

El Bosque fair 2.40 + 15.0 + 20.0 + 15.0 

mean 3.42 + 14.9 + 26.7 + 8.1 

11 A a Cassava so Id in bags. 
R ; Cassava sold loose, as st presento 
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testing to monitoring of adoption. Impact through investment in crop 
research does 'not happen automatica11y at the end of the process of 
technology development; in many cases detailed planning ls necessary. 

MarKet Development snd Farmer Response 

Cassava utl11zation technology associated with market development can 
have a dlrect impact on incomes in a region but it is the secondary impact 
on production response tbat deepens the income generation potentia!. Tbe 
hypothesis i8 that the alternative market. in most cases close1y 1inked to 
more atable grain prices, will provide a price floor under cassava and 
because of the reduced price risk. farmers wi11 increase their production 
of cassava. In the longer term as processing capacity becomes more 
generalized, a response due to more secure market access would a1so be 
expected. 

As in tbe case of market development, tbe approach to production 
impact i8 bypotbesis development. modeling or testing of the hypotbesis apd 
verification withln a project framework. The effect of market deve~opment 
o,n farmer response was modeled ln a programming framework based on farms 
typical of many parts of Cordoba and Sucre Departmerits. Tb.e impacf of the 
price floor was introduced by truncating the lower tail of the price 
dtstribution, Le. expected prices would rise and price variance ",ould 
decline. Evaluation of the impact of risk reduction led to the adoption of 
a quadratic programming farm modelo Without going into detail the 
strueture of the model included credit availabillty and the role of cattle 
in financing the capital requirements for crops, subsistence needs, cash 
flow requirements, snd rotat10nal patterns as ",ell as income and risk 
objectives. 

Tbe model results (Tables 15 and 16) demonstrate the effeet of both 
production and market risk on cropping pattern and average income. Tbe 
establishment of a price floor, provided in this case by the support price 
for sorghum (discounted for protein differentials), results in a 
significant increase in cassava sales, caused both by some expansion in 
cassava area and a shift in cassava produetion system a",ay frem yam in the 
cropping pattern. The result is a significant increase in farm income and 
even a slight reduetion in incorna variance. 

All 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 
resourees available to them. Small-scale farmers of three hectares are 
limited by land availability as ",ell as by the need to maintain cattle as a 
stock of capital. Assured credit could in crease farmer responsiveness in 
the case of the very small-scale producer. Tbus, introduction of 
processing technology and market development are sufficient to generate an 
increaae in cassava production and in farmer incomes, whereas improved 
production technology is not sufficient for such an impacto 

Verification started in 1985 in the third year of the project when 
t",o-thirds ~f the plants had only been operatlng one season. 73% of plant 
members were sampled for CaSsava plantings in 1984 and 1985. Between the 
two sessons area planted increased by 17%. Practically all farm size 
groups planted increased area in cassava in 1985. Eowever, d1stinct 

, 
t ¡ 



Table 15. Sucre, Colombia: Optimal farro plan in different market risk s1tuations for a three hectare farm, 
1985. 

Area Planted in (ha): 
• 
Cassava/Maize/Yam 

Cassava/Maize 

Cassava 

Maize 

Pastures 

Cattle stoek (no.) 

Credit needed (US-$) 

Dual value of eredit 

Family emplqyment (mandays) 

Contracted labor (mandays) 

Total employment (mandays) 

Cassava sales (kg) 

Maize sales (kg) 

Yam sales (kg) 

Dual value of rented land (U8-$) 

Farm income (U8-$) 

Coefficient of variation of incarne 

1.1 Maximum value. 

Farro plan 
without 

cansidering 
rlsk 

'1. 76 

1.24 

2.13 

2501/ 

2.14 

181 

39 

220 

11314 

1020 

6445 

436 

2217 

0.330 

Source: Quadratie Programming Models. 

Present 
farm 
plan 

1. 76 

1. 24 

2.13 

250 11 

0.27 

181 

39 

220 

11314 

1020 

6445 

229 

2217 

0.330 

Farro plan with 
stabi1ized 

prices 

1.53 

0.19 

0.08 

1.20 

2.08 

25011 

0.80 

177 

39 

216 

12180 

1026 

5504 

284 

2187 

0.276 

Fam plan when 
drying industry 
waü'ld support 

priees 

0.91 

1.02 

1.07 

1.88 

250 11 

0.74 

178 

36 

214 

14353 

1410 

3025 

281 

2321 

0.288 



Table 16. Sucre, Colombia: Optimal farm plan in different market risk situations for eight'hectare farm, 
1985. 

Area planted in (ha): 

Cassava!Maize/Yam 

Cassava/Maize 

Cassava 

Mabe 

Pastures 

Gattle stock (no.) 

Credit needed (US-$) 

Family employment (mandays) 

Contracted labor (mandaya) 

Total employment (mandays) 

Cassava sales (kg) 

Maize sales (kg) 

Yam sales (kg) 

Dual value of rented land (US-$/ha) 

Farm income (US-$) 

Coeff1ctent of variation of income 

", 

Y Maximum value. 

Farm plan without 
considering 

risk 

0.25 

4.46 

1.29 

2 

3.6 

8751/ 

373 

184 

557 

54739 

4663 

385 

226 

5126 

0.440 

Source: Quadratic Programming Modela. 

Present 
farm 
plan 

2.77 

0.07 

5.16 

8.65 

354 

360 

92 

452 

19189 

1975 

10476 

145 

3942 

0.312 

Fann plan w1th 
stab111zed 

cassava 
prices 

2.08 

0.20 

2.38 

3.33 

5.73 

665 

343 

154 

497 

41375 

1525 

7745 

175 

4920 

0.303 

Fann plan ",hen 
dry1ng 1ndustry 
would support 

prices 

1.25 

1.68 

1.06 

4.01 

6.8 

328 

355 

114 

469 

34428 

2450 

4406 

177 

4746 

0.305 



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

Situation Estimated supply 
with price Explained Explained price elasticity 

Present sustained by by price by risk (area or 
situation drying industry Difference increase de crease production) 

Sma!l farm (3 ha) 

Area planted (ha) 1. 76 1.93 10% 4% 6% 0.28 

Expected supply (kg) 11314 14353 21% 12% 15% 0.65 

Middle sfze farm (8 ha) 

Ares 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 tl.25 38% 12% 26% 1.12 

Expected supply (kg) 22353 42459 90% 35% 65% 3.27 

Source: Market risk questionaire, quadratic programming models. 
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diiferences in response were apparent between tenancy types (Table 18). 
What was unexpected was the very large response oi renters. Farmers with 
very few resources were very responsive to the establishment of the plants. 
This rabes questlons about the impact Di the expansion of the drying 
industry on the land rental market,. especially lf more marginal groups 
continue to be brought into the farmer associations. For iarmers with more 
secure sccess to land, there was something of a dlchotomy. Land reform 
beneficiaries increased significantly their cassava area while planting by 
traditional landowners actually declined. Whst is influencing these 
differences and whether they will continue over time remain to be deCined. 
Certainly understanding and reinforcing these developments would further 
improve the income distributionsl consequences. 

One insight into farmer response comes from relative changes in 
a'Verage area sown (Figure 1). Most of the area incraase has come from 
farmers whose cassava area was well below the optimum as predicted by the 
modelo There ia yet to be much adjustment in planted area larger than 
three hectares. Constraints on adjustment and the period oC adjustment are 
questione that need to be answered, sinee production response time will 
start to become a critical issue as processing capacity continues to 
expando The hypotheses have primarily been supported; however, the 
monitoring exereise has deepened the understallding of the process and 
opened other hypotheses that would aid in widening the number of 
beneficiaries. 

Impact monitoring 1a critical to a process where quite major 
technological and economic change is introduced into a quite stable, small 
farm economy. Insights into the atructure and dynamics of technical change 
have expanded the potential of the project, at least in terms of its income 
distri~ution consequences. In this case the impact of the drying plants on 
non-member produeers, the expanded role of farmers with insecure tenancy, 
and whetber in fact larger Carmers will provide the bulk oC tbe produetion 
response are iesues thiit will be more fully researched as the project 
progresses. The research has aided in ineorporating ever more marginal 
beneficiaries within the scope af the proj ect. Appropriate criteria for 
plant location and membership In farmer associations has reinforced these 
developments. Moreover. the more detailed model now provides seope tor 
repeating these resulta in other countries. Such early impact assessment 
thus allows potential for maximizing objectives as cassava projects are 
replicated across tropical Latin America. 

Produet1on Technology and Yield Improvement 

Tbe bypotbesis has been that market development will create a 
signficant demand for 1mproved production technology. wh1ch in turn will 
fuel tbe 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 farmar adoption and technology response. 
The cassava program has only new reached the point where it can launch a 
majar effort in this area, so there is no actual impact to discuss as yet. 
However, as has been stressed throughout, the procese ·starte before 
adoption 1s ever underway. 

Impact assessment of improved product10n technology is at its most 
elementary level yield evaluation, especially identification of factors 

I 
¡ 

¡ 
y , 



28 

Table 18. Atlantic Coast. Colombia: Actual increase in area planted 
to cassava<by farmer association members. 1984-85. 

Land Tenancy 

Land Reform 

Land Owner 

Communal Plot 

Ranter 

Share Cropper 

Pastura Improvement 

Laod Invasion 

Kin's Plot 

No Data 

Total 

Number of 
members 

53 

69 

20 

58 

6 

11 

1 

48 

20 

286 

Cassava Plantad 
in 1984 

(ha) 

131 

93 

32 

48 

7 

23 

2 

68 

404 

Cassava Planted 
in 1985 

(ha) 

177 

77 

31 

71 

9 

26 

2 

78 

471 



Figure l. AtlanticCoast,Co1ombia: Increase in cassava area planted in 1985 
Qver 1984 accordi.ng to average cassava area planted in 1984. 
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that are influeneing yielda. In his respect eassava and cassava produetion 
systems are very different from the cereal and legume grains or e"en 
potatoea. Thia difference arises from the faet tbat there la usually 
little, if any, input use in cassava in Latin Ameriea. Nevertheless, there 
1a a very ",ide range in cassava yields at the farm-level due, It ls 
bypothesized, to d1fferences in agro-elimat1e eonditíons, pests and· 
d1seases, and management practices. Labor input itself is, on the one 
hand, a very poor proxy for these management praetiees and, on the other 
hand, largely determined by yield, sinee th"re ls a direct corn:lation 
between yield and harvest labor per hectare. Thía leada to the very 
diffícult question of how the lmpact of improved technology, which itself 
consists prineipally of improved varieties and management practicea and not 
inputs, is to be evaluated; that is, in any cross-sectional analysls many 
of the hctors now influencing yields will have to be identified and 
controlled for in order to measure the yield benefit of the technology 
HseH. 

The one prev10us attempt to identify limiting factors and evaluate 
their influence on yield (Pinstrup-Anderaen and Disz, 1977) failed. This 
was relstively early in the research program and yield-lim:l.ting factors 
were not. well defined. The exereise was repeated in 1983-84 on tñe 
Atlantic Coaat oí Colombia. Production systems sud their variation in the 
reglon were already fairly well described. Also cIima·tie conditions ",ere 
reIatively homogenous. To ensure a signficiant yield varianee production 
zones of known high and low productivity were chosen -- the survey was not 
random -- and 104 farmers in 12 municipios in 4 departments where selected 
and visited five to six times durlng the production year. To simplify an 
already complex process any pIots with noticeable disease or pest problems 
were eliminated early on from the sample. 

Tbe sampling achieved its objective of getting a wide yie1d range 
(Figure 2), as yield varied from 3 to 22 t/ha with half the farmers 
producing yields over 9 t/ha. The major yield determining· factors ",hich 
were measured and lncluded in the model (Table 19) were cropping· system, 
metbod of s011 preparation, number of and time of weeding, time of planting 
and time of harvest, soil fertility, rotation, sud irrigatíon. No 
purchased input s were applied in the sample. Tbe soil fertiIity variables 
were based on critical response levels (CIAT, 1982); the time of planting 
and harvest ",ere based on. the known rainfall distribution and yield 
response from previous experimental triaIs in the area; and weeding ",as 
related to timing. The resulting equation (Table 20) largely failed to 
define yield-limiting faetors. The on1y variables that were statistical1y 
signfieant and of eorrect sign (in accordance with experimental data) were 
the yieId depressing effect of yam in the cropping system and the yield 
augmenting influence of irrigation in the one region where it was used -
this area had an advantageous marketing position in Barranquilla, the 
largest urban market. 

More refinad specification and measurement of management practices and 
yields moves the process to sorne form of on-farro trial. The experience of 
the cassava económics section in such triaIs for any particular region has 
been that trestment response across farms is often variable, yield 
variatioo bet"een farros is usually graater than that between treatments, 
and sny attempts to begin to explain these differences is usually 
constrained by the 1im1 ted degrees of freedom. The two methods taken 



rabIe 19. Atlantic Coast, Colombia: Characterization of yield-limiting or yield augment1ng 
factors in cassav,a production systems. 1983-84. 

Yield-Limiting Factor 

Cropping System 

Honoculture 
Cassava-Maize 
Cassava-Yam-Other Cropa 

Lsnd Preparation 

Manual 
Mechanized 

Weeding 

First Weeding 
Second Weeding 
Third Weeding 

Irrigation 

Time oí Planting snd Harvest 

Plant Mar-Apr; Harvest 
Plsnt Mar-Apr; Harvest 
Plant Hay-June; Harvest 
Plant May-June; 7 months 
PIant May-June; Harvest 
PIant July-Oct. 

Soil Factors 

8 months (wet seaaon) 
8 months (dry sesson) 
7 months (wet seaaon) 
Harvest 12 months (dry seaaon) 

12 months (wet seaaon) 

Phosphorus 6.0 ppm., Bray 11 
Potassium 0.15 meq. 
Interaction, P 6.0 ppm. and K 0.15 meq. 
Organie Matter. Percent 
Years pIot pIanted continously in eassava 

Variable Specification 

Dummy m O 
Dummy = 1 
Dummy ~ 1 

Dummy" O 
Dummy = 1 

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

Number of irrigations. 

Dummy" 1 
Dummy = O 
Duuuny=l 
Dummy" 1 
Dummy = 1 
Dummy .. 1 

Dummy .. 1 if this level. 
Dummy .. 1 if this level. 
Dummy .. 1 if this level. 
Level 
No. of years. 

w .... 
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Table 20. Atlantie Coast, Colombia: Effect on cassava yields of 
management and soi1 factors. 1983-84. 

Yield Limiting Factor 

Intercept 

Cropping System 

Cassava-Maize over Monocu1ture 
Cassava-Yam over Monoculture 

Land Preparation 

Mechanized over Manual 

Weeding 

Loss per month delay in first weeding 
Loss per month delay in second weeding 
Effect of third weeding 

Irrigation 

Effect per irrigatlon 

Time of Planting and Harvest l! 

Plant Mar-Apr; early harvest 
Plant May-June: early harvest 
P1ant May-June: harvest in dry season 
Plant May-June: late harvest 
Late planting 

Soi1 Factors 

I.nsufficient phosphorus 
Insufficient potassium 
P x K Interaction 
Response per % of organie matter 
Effect per year of previous cassava planting 

Estimated Yie1d Increment 2/ 

4513 * 

1010 ns 
- 2395 *** 

172 ns 

16 ns 
411 ns 
986 ns 

1992 *** 

2877 * 
1108 ns 
2089 ns 
1253 ns 
2939 ** 

1348 ns 
2301 ** 

270 ns 
291 ns 
275 ns 

1/ Yield advantage over planting at beginning of the rains and harvest 
after eight months. 

y R - aquare of the equation was 0.39; significance levels are as 
follows: ***p 0.01: ** P 0.05; * P 0.10. 
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together would seem to lmply that standard12ed on-fann tri.la be carried 
out aeross a large number of sites. These are cOliltIy, often Iimited by 
seed avallability where a new variety ls a eomponent, snd beset by pr"hIems 
of how mueh farmer particlpation to a110w in relation to the abiUty to 
measure non-treatment variables and the degrees of freedom in the fenal 
anaIysis. However, future resolutlon of this isaue wil1 be critical to 
definlng where and lf new teehnology has had an impaet. 

Measurement of Benefits 

Research output at the IARC's in general, aud withln the casssva 
program in particular, is measured by its eventual imp.ct on production and 
income generation. Very few agricultural researeh prolram" are evaluated 
by such stringent criteria¡ in most, reijearch productivity ia measured by 
more intermediate outputs. That researeh should be so elearly focused on 
eventual impact builds in eertain biaaea in ho," searce resourées are 
allocated: that applied researeh will be preferred over more basie 
reaearch, that projects with shorter-term pay-off will be preferred over 
those with longer-term pay-off, and most 1mportantly that research will 
attempt to integrate a11 upstream and downstream activiti.es nec:essary for 
impact. Correctives can be built in through 10ng-tel'11l planning, hut the 
primary Gordian knot remains that, if the research program i.s to \le held 
accountab1e for impact, agricultural reaearch necessari1y will take a more 
activist role in deve10pment. 

Impact asaessment in this cODtext thus becomes a monitoriog device to 
ensure that research is appropriately targeted on the development 
objectives that have been defined. The role of monitorios 1s particularly 
exigent where ineome distribution is bui1t into program objectives. 
Figures 3 and 4 and summarize the impact of the drying plants on beDef1t 
distribution for members of the farmers associations in tbe 1984-85 drying 
seaaan in the Atlantic Coaat of Colombia. Tbe major portion of the 
benefits were distributed to the population with few lsnd resources, 
prineipal1y because of the make-up of the assoeiatioos. On ao individual 
basis benefits increased with farm size, as income sources shifted away 
from wages and distributed profits to cassava sales. rhus, the íncome 
generation potential of the project sri11 depends critieally on aecess to 
land resourees. Ilowever, the significant innovation i9 that the farmer 
assoeiations eould be a vehiele for bringing the mos~ marginal economic 
population into the growth procesa. The key organizatloftal insight he re i8 
that these farmer organizations are elosed, they generate multipl .. income 
sourceS within the plant operation, and each member maintains a significant 
econom!c stake in the shared equity capital. 

Tbe plants, however, did not depend 00 only members' cassava 
produetion but rather supplies from noo-members. For every member there 
were five non-memher vendors of cassava. Horeover, these sellera were as 
",e11 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 th" per eapita benefits were not absolutely lat:ge, the beuefits 
were not insignificant for this rather marginal population, sinee either 
the cassava "as of low quality and therefore of low opportun1ty cost or the 
plants provided a sales outlet "hen capital was requited. However, the 
principal finding "as that this sales pattern "as dependent on elose 
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Table 21. Atlantic Coaat, Colombia: Number of Vendors and Quantity Sold by Non-members of 
Farmera Associatione by Tenaney, 1984-85. 

Te",ancy 

Lshd Refom 

Land Refonl-Small Plot 

Land Owner-Srnal1 Seale 

COllUllUnsl Plot 

Renter 

Share Cropper • 

Land invasion 

Kin's Plot 

Landowner-Large Sesle 

Intermediary 

Total 

Number of 
Vendora 

93 

86 

303 

128 

546 

151 

3 

214 

34 

25 

1582 

Pereent oi a11 
Vendore 

(%) 

6 

5 

19 

8 

35 

9 

0.2 

13 

2 

2 

Cassava 
Sold 

(tons) 

223.3 

378.5 

783.6 

405.4 

887.1 

80.1 

2.3 

223.0 

151.3 

233.4 

3374.0 

Pereent of all 
Caasava 

(%) 

7 

11 

23 

12 

26 

2 

0.1 

7 

5 

7 

Average sold 
(kg/eapita) 

2411 

4401 

2590 

3162 

1625 

533 

682 

1044 

4639 

9190 

2132 

lA 

" 
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physical (Figure 5) and social (Table 22) distanee to the planto Those few 
planta where large Iandowners or intermediaries were irnportant were those 
relatively distant or 1aolated from easaava produetion zones. Plant 
Iocation thus became a primary determ1nant of benefít d1stribution. Plant 
loeatioll in the beg1nn1ng phases of the project was determined by the 
eritería of institutions within the projeet. but in the future the pla'.t 
loeation effaet on incorne distribution could be maintained though sereening 
of eredit applications for plant investment, especially where, as in this 
case, credit is already rationed. 

The conclusion here ia worth emphas1zing: that the impact achieved in 
this Case was dependent as much on inst1tutional or organizational 
innovations as it was on new utilizatíon 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 ",here 
research ended and development began, since certainly in the case of 
organization innovations, the laboratory is provided by actual field-Ievel 
projects. 

Development of an alternative market can introduce quite radical 
changes in the local agricultural economy. IVhat thesa changas will be can 
only be forseen by modelling of tbe commodity system. As a iurther tool 
for directing impact, a simulation model of the casssva economy on tbe 
Colomb1an Atlantic coast ",as constructed. The modal incorporates 
s1gnificant detail on cassava production. marketing and consumption and 
estimates equilibrium, market-clearing pr1ces in a aignificant number of 
inter-dependent markets. The model has a stochastic element to simulate 
weather and can incorporate varioua assumptions concerning yield response, 
sorghum prieea, sud the rate of investment in drying plants. The model 
runs for a ten-year period and can estimate tbe discounted economic 
benefits of the development of a cassava drying industry for different 
types of beneficiaries. 

The first out come of the model i8 that the cassava eeonomy witbout the 
development of a dry eassava industry essentially stagnates at current 
production and consumption levels over the next ten years, aince 
rural-urban migration and the "convenience" factor counter the effect of 
increaslng population (Tables 23 aud 24). Sueb an effeet describes what 
has already happened in a country such as Venezuela. However, the 
developmeut of a drying industry significantly changes that prognosis. In 
tbis case cassava productlon increases at the very respectable rate of 3.7% 
per annum, prlmarlly on farma of less than 20·hectares. 

!he development of a dried cassava industry has the expected etfect on 
reduciug variation in producer prices and in consumer prices. Both area 
planted snd yields incresse, due essentiallyto improved price stability. 
The differential yiel.d response by farm size due to reduced market risk 
comes out of the quadratic programming modél and reflects the stronger 
shift to rnonoculture systems on the part of large farmera. The difference 
in area response reflectl'l the degree of lsnd constraint faced by the 
different sized farmers. What "'aS not included in the model was 
non-producing farmers coming into productiou, especially renters. This 
requires modelling of the land market andrernaius a future research 
activity. 
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Table 22. Atlantic Coast, Colombia: Casseva Sold by Non-Members of the Farmer Associatione by 
Social Relation. 

Kin 

Social 
Relationship 

Fr1end (amigo, compañero) 

KnoWn Acquaintance (conocido) 

Unknown Pareo n 

No data 

Total 

Number of 
Vendora 

439 

710 

415 

275 

12 

1851 

Percent of a11 
Vendors 

(%) 

24 

38 

22 

15 

1 

Cassava 
Sold 

(tons) 

589.9 

1322.1 

1048.5 

494.8 

1.2 

3456.5 

Percent of a1;t. 
Cassava Sold 

(%) 

17 

38 

30 

14 

1 

Average Sold 
(kg! capita) 

1344 

1863 

2528 

1797 

101 

1868 

p. 
o 
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Table 9. Growth Rates in Bean Production, Area and Yields 

in Selected African Countries, 1962-1973 and 

1973-84. 

Eastern Africa 

Ethiopia 

Kenya 

Somalia 

Tanzania 

Uganda 

Great Lakes Regíen 

Burundi 

Rwanda 

Zaíre 

Southern Afríca 

Angola 

Lesotho 

Madagascar 

Malawi 

Mozambigue 

Rep. South Africa 

Swaziland 

Zambia 

Zimbabwe 

West Africa 

Cameroo(l 

n.a Data not available 

Source: FAO 

1962-73 
Production Area 

2.81 2.21 

n.a n.a 

10.87 8.47 

4.89 2.80 

10.90 11.73 

7.05 6.73 

5.11 3.33 

n.a n.a 

1. 96 5.48 

7.55 8.69 

1.97 0.96 

2.79 2.15 

n.a n.a 

1. 45 -1 .89 

O O 

·n .. a n.a 

1 .93 -0.54 

2.44 5.27 

1973-84 
Yield Production Area 
---

0.60 -6.83 -7.47 

n.a n.a n.a 

12.89 9.40 10.72 

2.10 4.49 5.56 

-0.83 n.a n.a 

0.32 3.60 -0.70 

1. 78 3.69 3.63 

n.a n.a n.a 

-3.51 -7.08 -1.06 

-1 .1 3 10.40 -0.65 

1 .01 :-3.29 -2.95 

0.49 24.36 25.37 

n.a n.a n.a 

3.34 -2.22 -5.42 

2.53 1. 65 -0.72 

n.a n.a n.a 

2.49 5.10 1. 08 

-2.82 6.83 4.45 

Yield 

0.65 

n.a 

-1.33 

-1 .06 

n.a 

5.26 

0.06 

n.a 

-6.00 

11. 11 

-0.34 

1 .92 

n.a 

3.20 

-1 .52 

n.a 

4.02 

2.38 
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Table 8. Yie~ of Beans in Africa (kg!ha). 

Eastern Africa 

Ethiopia 

Kenya 

Somalia 

Tanzania 

Uganda 

Great Lakes Region 

Burundi 

Rwanda 

Zaire 

Southern Africa 

Angola 

Lesotho 

Madagascar 

Malawi 

Mozambique 

Rep. South Africa 

Swaziland 

Zambia 

Zimbabwe 

West Africa 

Cameroon 

Total 

1962-1964 

705 

623 

187 

427 

651 

686 

738 

n.a 

895 

283 

782 

560 

n.a 

521 

349 

n.a 

405 

696 

625 

. __ .~ .. _-------------
n.a Data not available 

Source: FAO¡ CIAT estimates 

1972-1974 

715 

623 

479 

524 

550 

659 

763 

n.a 

594 

241 

857 

618 

n.a 

844 

476 

n.a 

500 

504 

626 

1982-1984 

780 

596 

339 

472 

948 

951 

753 

500 

364 

833 

833 

534 

n.a 

1128 

398 

n.a 

752 

659 

643 
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Table 7. Area Cultivated with Beans in Africa (000 ha). 

1962-1964 

Eastern Africa 

Ethiopia 

Kenya 

Somalia 

Tanzania 

Uganda 

Great Lakes Region 

Burundi 

Rwanda 

Zaire 

Southern Africa 

Angola 

Lesotho 

Madagascar 

Malawi 

Mozambique 

Rep. South Africa 

Swaziland 

Zambia 

Zimbabwe 

West Africa 

Cameroon 

Total 

n.a Data not available 

Source: FAO; CIAT estímates 

88 

443 

2 

214 

143 

174 

116 

n.a 

67 

6 

62 

13 

n.a 

87 

2 

n.a 

53 

64 

1534 

---
1972-1974 1982-1984 

101 42 

763 1038 

10 46 

267 487 

391 326 

313 297 

167 256 

n.a 192 

120 110 

1 1 12 

68 52 

17 125 

n.a n.a 

73 43 

2 2 

n.a n.a 

50 62 

95 159 

2448 3249 
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Table 6. Production of Beans in Africa (1000 tons). 

1962-1964 

Eastern Africa 

Ethiopia 

Kenya 

Somalia 

!1'anzania 

Uganda 

Great Lakes Region 

Burundi 

Rwanda 

Zaire 

southern Africa 

Angola 

Lesotho 

Madagascar 

Malawi 

Mozambique 

Rep. South Africa 

Swaziland 

Zambia 

Zimbabwe 

jiest Africa 

Cameroon 

Total 

n.a Data not available. 

Source: FAO; CIAT estimates 

62 

276 

0.3 

92 

93 

11 9 

86 

n.a 

60 

2 

48 

7 

n.a 

45 

0.3 

n.a 

21 

48 

959 

1972-1974 1982 1984 

72 33 

476 619 

4 16 

140 230 

211 259 

226 282 

126 193 

n.a 96 

71 40 

3 10 

58 43 

1 1 67 

n.a n.a 

61 49 

1 0.7 

n.a n.a 

25 46 

48 105 

1533 2089 
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Table 5. Growth Rates in Bean Production, Area and Yields 

in Latin America. 1962-73 and 1973-84. 

1962-73 1973-1984 
Production Area Yield Production Area 

Brazil 2'.16 2.50 -0.33 0.39 2.50 

Mexico 1 .91 -0.63 2.74 3.26 3.09 

TroEical South America 

Bolivia 4.27 1 .55 1. 02 1.93 -6.85 

Colombia 3.07 1 .95 0.48 1. 76 2.29 

Ecuador 2.97 3.39 -0.45 -0.95 -3.29 

Paraguay 5.61 6.74 -1 .05 5.01 5.79 

Peru 1 .51 4.16 -2.72 -0.93 -2.35 

Venezuela -2.58 0.46 -3.08 -1 . 1 2 -3.40 

Central America 

Costa Rica -7.06 -10.37 3.46 0.30 3.94 

El Salvador 6.00 3.36 2.74 2.12 0.93 

Guatemala 3.65 3.18 O. 41 1 .40 -0.89 

Honduras -0.43 -0.39 - 0.01 -0.81 -2.39 

Nicaragua 1 .88 1. 86 0.04 2.46 4.02 

Panama - 7.19 -6.34 -0.24 -1 .00 4.31 

Caribbean 

Cuba -2.79 -1. 26 -1 .54 1.22 O 

Dominican Republic 1.24 -1.92 3.05 7.24 7.08 

lÍa iti 0.69 0.54 0.12 2.18 9.08 

Tem!2erate South America 

Argentina 7.89 10.00 -2.12 8.92 7.66 

Chile 0.26 -0.34 0.60 4.59 3.53 

Uruguay -7.75 -3.91 -3.58 3.82 2.80 

--_._----

Source: FAO 

Yield 

-2.10 

0.17 

9.97 

0.73 

2.34 

0.73 

1 . 52 

2.13 

-3.46 

1.20 

2.33 

1 .63 

-1.54 

3.39 

1. 41 

0.19 

-6.92 

1 .24 

1.06 

1.77 
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Table 4. Yields of Beans in Latin America (kg/ha). 

1962-1964 1972-1974 1982-1984 

Brazil 635 594 458 

Mexico 405 576 623 

Tropical South America 

Bolivia 363 399 1060 

Colombia 561 643 701 

Ecuador 475 441 563 

Paraguay 770 763 750 

Peru 958 725 827 

Venezuela 470 380 472 

fentral America 

Costa Rica 364 687 437 

El Salvador 615 726 759 

Guatemala 650 714 904 

Honduras 647 551 609 

Nicaragua 801 783 668 

Panama 265 289 357 

Caribbean 
-~.~ ... --~ 

Cuba 758 666 766 

Dominican Republic 697 911 913 

Haití 1012 1057 553 

Temperate South America 

Argentina 1060 975 1103 
Chile 966 1006 1142 
Uruguay 653 504 604 

Total 556 604 564 

Source: FAO 
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Table 3. Area Cultivated with Beans, Latin America (000 ha). 

1962-1964 1972-1974 1982-1984 

Brazil 2237 2923 3876 

Mexico 1825 1592 1955 

Tropical South 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 

Honduras 78 69 62 

Nicaragua 50 56 82 

Panama 24 11 9 

Caribbean 

Cuba 40 35 35 

Dominican Republic 32 32 59 

Haití 39 41 92 

:r'Elmperate South America 

Argentina 27 83 213 

Chile 70 74 98 

Uruguay 6 4 5 

Total 4868 5447 7055 

Source: FAO 
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Table 2. Production of Beans in Latin America (1000 tons). 

1962-1964 1972-1974 1982 1984 

Brazil 1420 1726 1801 

Mexíco 742 905 1215 

Tropical South America 

Bolivia 3 4 4 

Colombia 45 65 79 

Ecuador 23 29 28 

Paraguay 20 34 60 

Peru 44 46 42 

Venezuela 37 29 28 

Central America 

Costa Rica 16 14 17 

El Salvador 19 33 43 

Guatemala 50 72 88 

Honduras 51 38 38 

Nicaragua 40 43 55 

Panama 6 3 3 

Caribbean 

Cuba 30 24 27 

Dominícan Republic 22 29 53 

Haití 39 43 51 

Temperate South America 

Argentina 29 82 235 

Chile 67 74 11 3 

Uruguay 4 2 3 

Total 2707 3295 3983 

Source: FAO 
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Table 1. Black Bean Yields and Adoption of 

Improved Varieties, Argentina, 

1981-85. 

Year 

1985 

1984 

1983 

1982 

1 981 

Black 
Bean 

Yields 
(kg/ha) 

1224 

1389 

1022 

800 

864 

Farmers 
Using Improved 

Varieties 
(%) 

85.5 

66.7 

41.3 

1 6.3 

o 

Saurce: Yield data 1981, 82, 84 Michigan Bean 
Digest; 1985 USDA Bean Market News¡ 
1983 EEAOC. Adoption data from EEAOC 
survey. 
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regian 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 associated with 

rising black bean yields (Table 1 l. Adoption of the new 

varieties introduced originally through CIAT international 

trials conducted by EEAOC (Estación Experimental Agro

Industrial Obispo Colombres) and INTA, has rocketed from 

no commercial use in 1981 to an adoption of 85% in 1985 

(Gargiulo). Farmers reported an ·average yield advantage 

of 292 kg/ha with the improved va:deties in a EEAOC survey 

of a. 15%· sample of bean farmers. Net benef i ts to farmers 

from the new black bean varieties are estimated at 

US$2.5 million for 1985. 

Increases in black bean productivity have enabled 

Argentina to play a role as a residual supplier to partially 

cover production shortfalls in Mexico and Brazil. For the 

first time in 1985 a major export contract with ~1exico was 

negotiated whereby 30,000 tons were sold in a government 

to government deal, and private Argentinean traders made 

separate deliveries. While there is little official bean 

trade wi th Brazil, informed sourees report that substantial 

bean shipments enter Brazil from Argentina via unauthorized 

ehannels. 

Central 

in 1984/85 

America: Record bean harvests 

in Costa Rica and Guatemala (FAOí 

were obtained 

USDA). While 

favorable weather conditions are reported to 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 1985-86 winter sea san 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 importad 

from Argentina. Sharply rising imports are expected for 

1986, reaching as high as 200,000 tons. Conasupo, the 

Mexican grain 

contracted for 

marketing 

the 1986 

beans from Argentina, and 

agency, 

delivery 

120,000 

has reportedly already 

of 25,000 tons of black 

tons (pintos, pinks and 

blacks) from the United States. 

African Great Lakes: Asevere drought in early 1984 

had a major impact on the production of beans as well as 

on other food staples in Burundi and Rwanda. Losses ranged 

from roughly a quarter 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 míd-1983. Although 

beans carne into Rwanda, principally from Kívu, Zaíre, 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 wi th 

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 large quantities as they 

provided the first available protein source with which to 

supplement a practically all starch dieto Fortunately 

production recovered in the fall 1984 season, and was normal 

in the spring 1985 season. Nevertheless, the drought of 

early 1984 indicates the vulnerability of the Great Lakes 
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Trends in Beans - 1985* 

Douglas Pachico 

While the world' s two largest bean producers - Brazil 

and Mexico are facing potentially significant production 

shortfalls, 1985 saw a much improved erop in the Afriean 

Great Lakes (Burundi, Rwanda and Kivu, Zaire), Central Ameriea 

and Argentina. 

Brazil: 

both acreage 

rumored -that 

A major drought in southern Brazi1 has reduced 

planted and 

in Deeembe'r 

yields of beans. It has been 

the agriculture mini?ter advised 

President Sarney 

neeaed to meet 

that up to 200,000 tons of imports may be 

domestic requirements. A1though offieia1 

imports may fal! far short of such a record breaking figure, 

both Chile and the United sta tes ha ve reportedly been 

negotiating to se11 beans to Brazil. The U.S. has offered 

$30,000,000 in eredits 

Mexieo: Mexieo 

sea son estimated at 

to 

had 

1ess 

finanee bean imports. 

a sub-par output in 

than a mi11ion tons 

the 1984-85 

(BMN, Mareh 

27, 

to 

85) • 

have 

Strong 

limited 

eompetition with maize and 

area planted to beans., 

sorghum is said 

In an emergeney 

produetion program to stimulate bean output, guaranteed 

priees were set at 105,000 pesos/ton for the 1984-85 

irrigated winter planting, while a 25% .diseount was given 

on fertilizers and pestieides. However, priees for the main 

spring planting remained at 52,850 pesos/ton, so that the 

1985-86 erop ls estimated at a disappointing 1. O million 

tons. This ís expeeted to occur despíte having raised 

guaranteed prices from 52,850 pesos/ton to 155,000 in October 

* Information on the African Great Lakes was kindly provided 
by Joaehim Voss. 
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a larger extent on resourees eontrolled by the farmer, sueh as water and 
fertility in irrigated rice. 

Livestoek production systems are highly complex; attractiveness cf 
new pasture cultivars ia not determined exclusively by one simple trait 
such as total dry matter production but sn array of eharacteristics 
including seasonsl forage production, quality. palatability, 
aggressiveness to control weeds, seed production, resistance to pasts 
and diseases. The relative weight asslgned to individual traits varies 
across ecosystems and farming systems. This complexity makes 
researehers poor forecasters of acceptability of new materials. It 16 
therefore conclu,cied that early exposure oí materials to íarmers in 
different settings is important. This is easily done by farmers on 
their own in the case of grasses due to thelr inherent interest in new 
grasses and what is needed is only a survey mechanism to feed results 
baek to researehers. It ls expeeted that a more aetlve role of 
researchers is needed in the forro of on-farm trials for the case of 
Iegumes and legume-grass assoclatlons. 

The studíes of the earIy adoption and impact of A. gayanus are 
showing that valuable additional forage grass germplasm resourees can be 
generated through a systematle deeentral1zed screenlng approach. The 
chaIlenge now is to prove that the sama basie approach will generate 
forage legume cultivars that will be adopted by the farming community. 
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Andropogon adoption seems to be gaining momentum in Central America 
and Panama, with more than 1,000 ha in the latter country and initial' 
areas in Nicaragua, Mexico, Honduras and Costa Rica. Virtually a11 
areas established have been planted as pure grass pastures. 

Planting intentions for 1986 indicate an expansion of about 31% 
over existing areas at a regional level. This figure nevertheless masks 
the marked differences in adoption stage snd growth ratee between Brazil 
and Colombia, where the material was released first with growth rates of 
25% and 45% respectively, and the rest of the countries, with growth 
rates above 100%. 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 ~. gayanus. 
This implies that conclusions drawn necessarily only apply to grasses. 
Tropical forage legumes constitute a totally new "product" in these 
farming systems. No previous experienee 1s available to rely on. Use 
of tropical forage legumes wfll imply -important adjustments to the 
farming systems and to the methodologies to monitor diffusíon, adoption 
and impacto 

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

To better aaseas the distributionsl impact among rural snd urban 
consumera ss wel1 as consumera of different income levels further work 
is needed on demand parsmeters at a disaggregate level (e.g. 
elasticities for individual beef cuts by income strata); 

Most of the benefíts hsve up to now been linked to shífts in the 
supply funetion for beef. Severa! studies (VERA snd SERE, 1985; SERE 
and VACCARO, 1984; SCHELLENBERG, 1984) have documented the importance of 
beef snd milk (dual purpose) systems and the increased potential for 
adoption of pasture technology in these syatems. Consumption parsmeters 
for milk w111 be necessary to sasess 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 costo Given he low-ínput nature of the 
pasture technology, adopt10n 1s very dependent on the specific resouree 
endowment of i,ndividual farms. Many farmers 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 related to the fit of the 
material to the specific resource endowment of the farros particularly 
s0118 'aud raiufall pattern than to socioecouomic variables. Thus 
adoption of a low 1nput technology w1ll be less homogeneous 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 00 charaeteristies of the farm 
and apecifíc questions on reasons for uot uaing the material. The 
survey haa been completed and presently (December 1985) data are being 
tabulated aud analyzed. Results of the survey viII be used for the 
assessment of the economic impact of the technology. 

E. Status oi A. Latin Ameriea 
COc:tober 1985 

During the recent RIEPT meeting a rapid survey of diffusion and use 
of A. gayanus in tropical Latin Amerlca was undertaken. 

Participants were asked to estimate the present area of ~. gayanus 
in eoromereial use in their state or department and a figure for their 
vhole country, disaggregated aceording to whether it vas grown as apure 
grass pasture or in associatian with a legume. !hey were also asked to 
forecast the areas to be sown in 1986, again in terms of pure stands and 
in association. 

Table 13 shows that almost 300,000 ha are estimated to have been 
established up to 1985.- !he picture is clearly dominated by the extent 
of adoption in Brazil whieh contributes 93% of the total existing area. 
Nevertheless, important areas are also found in Colombia and Venezuela, 
countries with substantial areas oi acid infertile savannas. 

Table 13. Use of A. ~a~anus in Latin America, 19851 (hec:tares) 

1985 Existenc:e 1986 
Plantin~ Intentions 

In pure In legume- rn pure In legume-
stands grass mixtures stands grass mixtures 

Bolivia 100 O 450 O 
Brazil 268000 O 66000 O 
Colombia 7600 300 3400 300 
Costa Rica 1 1 8 5 
Guatemala O O 1 O 
Guyana 2 O O O 
Honduras 15 O 8 O 
Mexico 22 O 75 O 
Nicaragua 245 O 150 O 
Panama 1032 50 1085 O 
Paraguay 1000 O 1500 O 
Peru 120 5 220 O 
Venezuela 11100 200 17900 500 

Total 289237 556 90797 805 

l/ 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 SecUon of- the 
Tropical Pastures Program a survey óf the main tropical pasture seed 
producers anddealers was undertaken to 8ssess the extent of diffusion 
of A. gayanus in Brazil. Major findings oi economic relevance were: 

The total volume of !. gayanus seed handled by the large-scale 
pasture seed sector was 175 tons in 1982, 422 tons in 1983 and 
496 tons in í984. 

Priee of A. gayanus 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 in A. 
gayanus seed varied widely. Tbe median estimate by seed 
producers was that they provided 65% of the total volume sown. 

Using this infor11lation and the reported median seeding rate 
the present area of !. gayanus existing in Brazil was 
estimated to be about 170,000 ha. 

Main areas of adoption are Mato GroGso, Goias, and Minas 
Gerais, with minor areas in the Pantanal and the Northeast. 

Early adoption and impact of A.gayanus in the Cerrados 

In 1984 EMBRAPA's Cerrados Center CPAC comm1ssioned a study on the 
adoption of agricultural technology genarated by the EMBRAPA system for 
the Cerrados region. This study was undertaken by the University of 
Brasilia. Based on CPAC's agroecological stud1as the Gaoeconomic Region 
of Brasilia (appro:dmately 20 mi Ilion ha) was stratified into 
homogeneous regions, and 11 "municipios" considerad representative of 
the main agroecological regions were sampIed. Within these "municipios" 
450 farmers were sampled random1y. This survey included two questions 
on!. gayanus: whether the farmer knew it and whether he was using it 
on his farm. Usage was defined as having any.area of his farm planted 
to i t, inc1uding very sma11 "test" pIots. 

PreIiminary manual tabulations showed that 85% of the respondents 
knew the plant and 25% claimed to "use" it. Given thi.s indication of 
relatively wide adoption, a more detailed study of the adoption process 
snd present use of the material was planned jointly by CPAC and CIAT. 

Using the sampling frame of the farms surveyed by the University of 
Brasilia,- a random samp1e of 60 "users" stratified sccording to 
occurrence 1n the 11 "municipios" was draWIl, as well as of 40 farmers 
knowing the cultivar aud 20 not knowing it. A survey was designed 
covering general characteristics of the farms, detailed information on 
the adoption and use of A. gayanus as well as its impact on the farming 
system, and intentions of expanding !. gayanus areas. Farmers not using 



Table 12. Adoption impact of !. gayanus on the North Cuast, Columbia 
---~--

Cesar North Cuast Llanos ·Orientales 

A.gayanus A.gayanus Grass Legume grasa 
association 

Adoption ceiling (No. of farms) 66 121 66 66 

Incremental beef production 
(tons liveweight) >Cl 

Year 5 336 381 408 557 
o 

Year 10 2814 4438 3410 4651 
Year 15 3186 5878 3861 5267 
Average 1707 2945 2068 2821 

Cash flow ('000 U5$) 
Year 5 -81 -106 -318 -362 
Year 10 1250 1625 812 1312 
Year 15 2125 3875 2125 3000 
Net present value (10%) 6250 11250 5062 1500 

rRR (l::) 78 78 33 39 
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the sama area adopted as in Cesar, and the use of either apure grass 
teehnology or a legume grass assoeiation. The same adoption level as in 
the Cesar would require a substantially higher number of steera to be 
fattened. Expressed in terms oí pereentage of ste,era existing in 1981 
in eaeh region, values pf 5% for the Cesar, 1% for the North Coast. 16% 
for a grass teehnology 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 pricea significantly on the North Coast, the converse applies to 
the Llanos. 

Table 12 presenta the evolution overtime of the aggregate impact of 
the four strategies in terma of incremental beef production and cash 
flow in US$ assum1ng constant 1985 priees. Given the faet that zero 
research costs are imputed to the North Coast as a spill-over of Llanos 
research and no extension efforts were involved beyond those of private 
seed produeers, and that these costs are internalized in the seed price 
paid by farmers, project level returns correspond to the aggregate of 
the farro level parameters. Net present values at a 10% discount rate 
wftre highest for the whole North Cosat alternative, followed by the 
Llanos association alternative, the Cesar alternative snd finally the 
Llanos grass alternative. Nevertheless, due to the different investment 
levels required, the arder changes when the alternatives are ranked by 
marginal internal rates of return, with the Cesar and North Coast 
alternatives achieving 78% p.a. versus 39% for the association and 33% 
for the grass alternative in the Llanos. 

It can be concluded that: 

1. In spite of having been developed as a technology for very 
acid infertile soils, !;.. gayanus can make an impact in very 
specific farming system ni ches such as the acid soils with 
s1uminium in tbe North Coast. 

2. As can be expected from a low external input technology, its 
performance depends markedly on the resource endowment 
(particularly soils and climate) existing on the farm. ~iliere 
this is very variable across farms as in Cesar, adaption wl11 
not be unlform but very selective. 

3. Rapid in1tlal adoption in Cesar is explained by the low 
oppartunity cost of the land involved, the aubstantial 
productian impact achieved, the low establishment costs, ample 
supply of cattle on the farms, sud complementarity of the ~. 
gayanus pasture with ather pastures grown on more fertile 
soils on the same farma. 

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 trend and the general 
socioeconomle environment was- not conduc!ve to pastoral 
investments. 



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

Cesar North Coast Llanos 6i:1.ent8fes 

A.gayanus A.gayanus Grass Legume grasa 
association 

Adoption cailing (No. ,of farma) 66 121 66 66 

Cummulative A. gayanus areas (ha): 
00 Year 5 1982 2244 1982 1982 00 

Yaar 10 16554 26106 16554 16554 
Year 15 18744 34578 18744 18744 

Incremental steers needed (No): 
Year 5 991 1122 2576 3171 
Year 10 8277 13053 21520 26486 
Year 15 9372 17289 24367 29990 



Table 10. Cash flow of pasture investments on the North Coast snd in the Llanos 
Orientales. Colombia (US$!ha) 

Cesar Llanos Orientales 

A.gayanus Graaa Legume grass 
associstion 

lnvestment: 
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 1 113.46 121.27 166.28 
Yesr 3 113.46 98.33 143.34 
Year 15 220.41 363.07 463.88 

IRR (i:) 77.79 33.25 39.22 



Table 9. Establishment and maintenance costs of !. gayanua in Cesar snd the Llanos 
·Orientales, Colombia. 1985 

Cesar Llanos Orientales 

A.gayanus Grass Legume grass 
sssociation 

US$7ha % US$7ha % US$7ha % 

Establishment 
<:Xl 

'" Land prepsration 9.44 30 10.45 11 10.45 11 
Sowing 21.74 70 36.27 39 42.48 43 
Fertilization O O 45.96 50 45.96 46 
Total 31.18 100 92.68 100 98.89 100 

Maintenance 
Fertilization (every three years) O O 22.98 100 22.98 100 
Weed control (every year) 6.21 100 O O O O 
Total 6.21 100 22.98 100 22.98 100 



Table 8. Physical impact of A. gayanus in Cesar snd the Llanos Orientales, 
Colombia. 

Cesar 

A.gayanus 

Llanos Or:l.entales 

Grass Legume grass 
association 

Wet Dry Wet Dry Wet Dry 

Native pasture 
Stocking re te 
Production p.a. 

Established pasture 
Stocking rate 
Production p.a. 

(UA/ha) 
(kg/UA) 

{UA/ha} 
(kg!UA) 

1 
100 

1.5 
150 

Marginal stocking rate (UA/ha) 0.5 
Marginal production p.a (kg/ha) 170 

Persistance (years) 15 

o 
O 

1 
45 

0.2 
75 

1.5 
130 

1.3 
206 

15 

0.2 0.2 0.2 
O 75 O 

1.1 1.8 1 
25 150 25 

1.6 
281 

15 

00 
VI 



Potential area for which 

A. gayanus i8 su1table •• ~ ••••••••• ~ •••••••••••• 
Average farm size ...................... '" ........................... ,. .... " 
Number of" farma with potential •••••••••••••••• 
Average area of suitable soils per iarm •••••••• 

Adoption ceilings: 

% of farms ................................... "' .................................. .. 
% of suitable area per farm .................... " ............... .. 

109,000 ha 
1,158 ha 

95 
407 ha 

70% (66 farms) 
70% (284 ha) 

The major impact ia the increase in stocking rate both in the wet 
and dry seasons and the increased weight gain per animal (Table 8). For 
comparative purposes corresponding values for straight grass sud 
legume-grasa associations in the Llanos are presented. These 
assumptions consider only the impact on farma similar to those with more 
than 50 ha of A. gayanus, thus ignoring the benefits achieved on all 
other farma 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. Given the fact ehat machinery is 
available on most farms, on~y the variable costs of its use ara imputad. 
Similarly, pasture maintenance represents only abont Que fourth of its 
cost in the Llanos (Table 9). Per hectare investment costs amount to 
US$145 in Cesar of which US$31 correspond to the pasture compared with 
bétween US$340 (US$93 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 alternatives (Table 10), but marginal internal rates of returo 
are substantially higher in Cesar (78% p.a.) than fer both alternatives 
in the Llanos (33% and 39% p.a.). 

In order to asses the level of impacto 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% in year 7 
7.5% in year 3 7.5% :ln year 8 

16.0% in year 4 3.0% in year 9 
22.0% in year 5 1.5% in year 10 

Within farros areas sown were assumed to evolve as fo1101O'8: 

4 ha in year 1 
50 ha in year 2 
80 ha in year 3 
80 ha in year 4 
70 ha in year 5 

At the aggregate level four alternatives were compared (Table 11): 
the impact in Cesar, the impact 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 numher of adopters and 



l<'1gure 3. 
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Areas suiteble for Andropogon geyenus on the North 
Coast of Colombia 



Table 6. 
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Explanatory model of ,the !. gaxanus a~&a per farm, 
Department of Cesar, Colombia. 1965. 

Dependent variable: Andropogon area per farm (ha) 

Variable 
Regres!lion 
coefficient Significance 

l. Constant 
2. Aluminium (meq/lOO grs 80il) 
3. Savanna areas (ha) 
4. Number of year8 planting 

!. gayanus squared 
5. Savanna area squared (ha) 

- 0.397 
137.077 
- 0.134 

14.608 
8.655 

Number of observations ............... ! .................. 2" ...................................... .. 
Multiple coefficient of determination (R ) •••••••••••••••••••• 

0.025 
0.086 

0.001 
0.101 

66 
0.596 

,. 

Table 7. 50ils of farms using A. ¡¡axanus in the Department O! Cesar, 
Colombia 

C e s a r 

Suitable Inter- Not Fertile Llanos 
mediate suitable Orientales 

Number of samplea 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/lOO gra) 0.16 0.29 0.53 0.43 0.08 
Ca (meq/lOO grll) 1.51 5.60 15.22 9.47 0.10 
Mg (meq/lOO gra) 0.32 1.19 2.69 2.19 0.02 
Al saturation (%) 24.90 0.00 0.00 0.00 93.30 

* 18 representative soil 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 "'as 
again shown to influence the extent oí adoption as well as the é.re¡¡ 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 regress10n. 

This reflects the fact that seed was lim1t1ng in the first years 
and that most farmers harVested seed to expand areas of Andropogon. 
The above mentioned factore explained 60% of the total variability 
observed in!. gayanus areas between farms. 

The strong assoc1at10n of s01l characteristics with A. gayanus 
performance and extent of adoption on farms led to a classification of 
soils sampled into "suHable" for !. gayanus (whenever aluminium was 
present), "not suitable" (when salinity was detected), and 
"intermediate" (when neither aluminium nor salinity were encountered). 
For comparative purposes soil samples were drawn from "fertile" plots 
where pastures with higher requirements such as P. maximum and D. 
aristatum were grown. Even "suitable" soils with aluminfum are 
substantially richer in phosphorous, potassium, calcium and magnesium 
than typical Llanos Orientales soils, and alumin1um saturation is only 
about one fourth of its leve! in the Llanos (Table 7). 

This contributes to an explanation of the fact that !. gayanus is 
never fertilized on the North Coast. This reduction in costs compared 
with the Llanos is one of the key elements in explaining its 
substantially higher rate of adoption on the North Coaat than in the 
Llanos. 

lCA sup'plied a map produced by the IGAC (Instituto Geográfico 
Agustín Codazzi) which included a mapping unit of soi1s with aluminium. 
lt showed approximately 200,000 ha of these s01ls in Cesar and 400,000 
ha on the whole North Coaat (see Figure 3). The overlap with the 
existence of large areas of !. gayanus (more than 50 ha) was very marked 
in the central part of the department. Analysis of the rafnfa!l 
patteros, particularly the length and severity of the dry season. leads 
to the hypothesis that !. gayanus' competitive advantage over other 
grasses, particularly B. decumbens, 1s associated with the existence of 
a dry season of 5 montbs, with frequent months of zero rafnfall. Th1s 
daes nat accur in Southern Cesar. 

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



TabIe 5. Explanatory model for !. gayanus eoverage: farms wiih areas of !. gayanus of 
more than 10 ha, Department of Cesar, Colombia, 1985 

Dependent variable: Andropogon eoverage index (em/5m transect) 

Regress10n Signifi-
Variable Mean Ran~ eoefficient canee 

I . Constant -96.047 
2. Dummy: poor1y drained 80i1 -163.608 0.001 
3. Seeding rate (kg/ha) 10.75 4 -25 2.433 0.238 
4. Dummy: previous land use - crops 193.048 0.001 
5. Square root of 80il depth (ema) 3.89 1 - 8.36 65.364 0.001 
6. Salinity (mmhos/em) 0.24 O - 2.35 -252.572 0.001 

7. Salinity squared 0.23 O - 5.52 184.173 0.004 
.8. Aluminlum (meq/100 gr8 soil) 0.07 O - 1. 30 396.995 0.001 
9. Sodium (meq/lOO grs soil) O.ll O - 5.90 -247.831 0.001 
JO. Rest period (days) 32.96 O - 180 2.573 0.001 

Number of Qbservat ions .. " ............................ "" 2" ............. ti ~ ...................... 585 
Multiple coefficient of determinstlon (R } •••••••••••••••••••• 0.543 

1./ Excludes 1985 plantings 

00 o 



Table 4. Explanatory model for A. gayanus eoverage: all farms surveyed exeept 1985 
p1antings, Department of Cesar, Colombia, 1985 

Dependent variable: Andropogon coverage index (cm/5m transect) 

Regres~ion 
Variable Mean Range coeffieient 

1- Constant 
2. Dummy: poorly drained soi1 
3. Seeding rate (kg/ba) 10.72 4.0-25 
4. Dummy: previous lsnd use - crops 
5. Sand. % 43.39 4.3-78 
6. Square root of soi1 depth (ems) 3.75 1 - 8.36 
7. Sa1inity (mmhos/cm) 0.47 0-3.75 
8. Salinity squared 0.72 'O -14.06 
9. Aluminium (meq!lOO grs soil) 0.04 'O - 1.30 
10. Dummy: planting aftar October 

Number of observations ..•....•.•..•••••• 2 ..•••••••.••••••••••• 
Multiple coefficient of determination (R ) ••••••••••••••• , ••••• 

982 
0.431 

-101.786 
-159.811 

6.131 
97.952 

2.261 
46.309 

-72.620 
6.622 

385.861 
-105.284 

Signifi-
canee 

0.001 
0.001 
0.001 
0.001 
0.001 
0.003 
0.390 
0.001 
0.001 

'" -o 
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To depict the dynamics of the early adoption process, decision 
trees ",ere constructed indicating che numher of farmers continuing to 
plant !. gayanua once they had tested it and the average areas planted 
by those who continue ro expand areas in subsequenr years (Figure 2). 
This analysis 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 in rhe region, saw a market for its 
seed and continued to expand, mainly in order to increase his seed 
volume. In subsequent years an inereasing number of farmers tested the 
material, and did so ",ith relatively. important areas. These initial 
areas tendeli to in crease in size over time, reflecting increasing 
confidence in the technology, decreasing seed priees, and ample seed 
supply. 

At the Same time an important number of farmers discontinued 
testing, while continuing adopters rapidly inereased areas planted. 
This seems to indicate that large numhers of farmers were ",il1ing to 
test a new grass cultivar promoted as being adapted to poor soils. Many 
found it unsuited for their eonditions. It must be kept in mind also 
that these pastures are perenñial eropa. Thus after a fe", years some 
farms had already planted all the land appropriate for it and therefore 
stopped. Regression analyaís was usad in an attempt to explain the wide 
variability of the standa of Andropogon observed in the region. Table 4 
presente the analysis nndertaken for all plote surveyed except those 
established in 1985, where the eoverage index wonld have been 
misleading. The analysis shows that: 

poor drainage has a very negative effeet; 
plots planted after erops have significantly higher eoverage 
indices; 
sandy soil texture is assoelated with significantly higber eoverage 
index valnes; 
soil depth has a highly significant effeet which i8 not linear; 
very shallow soi1s have a particnlarly negative effeet on A. 
gayanus stands; 
Andropogon i8 very sensitive to low levels of salinity; 
there ls a significant assoelation betwaen increasing aluminium 
levala and higher Andropogon coverage indiees, thus conf-irming ita 
adaptation to acid soils; 
Andropogon rasets negatively to late planting. 

In apite of not inclnding any management variable such as grazing 
regime, stocking rate or weed control. th15 model explains 43% of the 
total varlability observed, thus highlighting the importance of the 
charaeteristlcs of the land resonrces allocated to the grasa. 

A second model was -estimated for farms with more than 10 ha of !. 
gayanus which basically confirmed the previous model' s results but 
increased the multiple coefficient of determination to 54% (Table 5). 
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Table 2. Land use en farros adopting A. gayanus in the Department of 
Cesar, Colombia (average)-

Number of farms 

Heetares of: 
A.gayanus 
P.maximum + H.rnfa + D.aristatum 
Savannas 
Other pastures and fállow 
Crops 

Total farro area 

1-20 

37 

8 
126 
98 

112 
23 

367 

A. gayanus area 
(ha) 

21-50 

18 

35 
438 

30 
66 

105 

674 

Table 3. Stoek numbers on farms adopting !. gayanus in the 
Department of Cesar, Colombia (average) 

A.gayanus area (ha) 

1-20 21-50 +50 

+50 

11 

182 
570 
225 
114 
67 

l1S8 

Dry !Jet Dry !Jet. Dry Wet 

• Dual-purpose cows 
• Steers 

Total herd 

107 
56 

348 

112 
83 

381 

117 
178 

607 

127 
199 

654 

402 
506 

1306 

409 
528 

1423 
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c) Adoption and impact of A. gayanus in the Cesar Department. 
Colombia. 1985 

The previous survey had drawn the program's attention to the 
apparent fit of !.. gayanus into sorne North Coast farming systems. 
Adoption particularly -seemed to concentrate in the Cesar department in 
the North Eastero corner of Colombia. 

A visit to the region revealed that about 60-70 tons of seed "ere 
being produced annually, that this "as concentrated in very fe" 
individual enterprises and larger farmers, that some of it "as sold to 
seed dealers in the Llanos and some sold to Venezuela, but that the 
largest quantity "as being used on the North Coast. particularly in 
Cesar. 

This led to the implementation of a survey of early adopters 
during 1985. Customer lists "ere obtained from the main A. gayanus 
seed producers. A random sarup1e Of customers having bought less than 
200 kg each "as drawn and a1l customers having bought 200 kg or more 
"ere included. The survey questionaire included questions on general 
characteristics of the farming operation, management of different types 
of pastures and particularly !.. gayanus, and future plans related to the 
cultivar. In addition!.. gayanus plots "ere visited, soil'samples drawn 
and measurements taken of profile depth as "ell as plant size (diameter 
of tussocks) and plant density (number of plants in a 5 m transect) as 
"ell as presence of legumes and "eeds. A total of 66 farros were 
surveyed and 1,103 individual 5 'm transeets "ere evaluated. Figure 1 
sho"s the distribution of the farros surveyed in Cesar classified by the 
size of the !.. gayanus paddocks establ1shed. Adoption clearly 
concentrated in the northern half of the department. 

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

Farros were therefore classified in three categories accordíng to 
the area of !.. gayanus existíng on the farro at the time of the survey. 
Farro size and land use differ markedly between adoption categoríes 
(Table 2). Mean Andropogon areas íncrease from 8 ha in the lowest 
category up to 182 ha in the 50 ha + category. While!.. gayanus 
comprises only 2% of the total farm area in the lowest catagory. it 
increases to 5% in tha intermediate category and 16% in the highest one. 
This clearly indica tes a better fit of the technology on the latter 
farms due to the larger ahare of savanna type soils on these farm. 
Farms tend to grow crops in all three categoríes. 

Animal production in Cesar compríses an important dual-purpose beef 
and milk production Bystem and the fatteníng of steers. The relative 
importance of dual-purpose milk production is larger in the smaller 
farros (Table 3) "hich have less !. gayanus in relation ta other pastures 
(TabIe 2). NevertheIess the absoluta number af dual-purpase cows 
increases substantially in the 50 ha + category. 
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This role of early adoption studies ia seen as particularly 
critical for the research process' in tropical pastures given the 
complexity of farming systems involving large ruminants, the lengtbiness 
of on-farm trials and the related high cost of trials. All these 
fectora lead to a different optimal mix of systematic on-farm trials and 
monitoring of the performance of new technology under the condit10n of 
early-adopting farms. 

The lengthiness of the process implies the urgent need to find 
shortcut methods. Randoro surveys of farms to describe and analyze early 
adoption are not e cost effective proposition due to the low frequency 
óf adopters at this stage. Alternatively this has led the pasture teem 
to follow e methodology of purposive sampling of early adopters. 
Studies are initiated by obtaining lists as complete as possible of a11 
purchesers of seed of the uew cultivar froro commercial aeed deaIers. In 
the course of the actual survey, early adopters, extensionists, and 
other informante report on further adopters. 

Table 1 presenta the evolution of the area of !. gayanus on 57 
early adopting farma in Colombia during the period 1979-1983. The most 
stri~ing result of this study was the good performance of A. gayanus in 
some regiona outside the Llanos, particularly, in the Colombian North 
Coast and its performance below expectations in the eolombian Llanos. 
This was al so reflected by substantially higher planting intentions in 
the North Coaat, and an increased interest in A. gayanus seed production 
for sale in chis region. This is also reflected by the farmar's 
expectations which led tharo to test the material. These expectatíons 
were clearly related to problema of the regions: forage for the dry 
season in the North Coast, pasture for infertiIe s011s in the Middle 
Magdalena (where the dry season ls not severe) while in the Llanos the 
pattern of expected advantages was not so well defined. 

lt is interesting to note that the capability of !. gayanus to 
associate with legumes, one of its main merits from a researcher's 
perspective, was only mentioned once. This documents the lack of 
credibility of the role of legumes with ranchera. 

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

Regi6n 1979 1980 1981 1982 1983 

Eastern Plains 5 191 560 1682 2087 
Middle Magdalena 8 36 205 705 1013 
North Coast 29 129 624 1208 1902 

Total 42 356 1389 3595 5002 
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Heef ia not a homogeneous product hut a complementary production 
syatem with several cuts of dtfferent quality produced in a fixed 
proportion. Income elast1cit1es of different cuts across incorne Ser.ata 
differ. With increas1ng per-capita beef availability (through lower 
prices or increased income) higher income people tend to increase 
expend1ture for beef by purchasing higher quality, higher-priced cuts. 
This leads to sn increasing spread between the prices of best aud 
cheapest cuts, which causes an overproportional price reduction for low 
qual1ty euts. 

Examples of Adoption and Impaet Studiea within the Tropical Pastures 
Program 

Adoption and impact studies can fulfill two types of purposes: 
(a) document lmpact or poteI).tial impact to support the decision of 
investing in the given type of research, or (b) be used as a decision 
tool w1thin the Program's activities to asaign resources to different 
projects, ecosystems, etc. While the first target ia fulfilled with 
studies at a rather aggregate level, the latter requires substantially 
more detailed analyses. Some examples of both types of studies 
produced in the Tropical Pastures Program will be briefly deacribed. 

a) Ex-ante impact of ClAT's pasture research 1980 

Thia analysis waS produced for the "CIAT in the 1980s document". 
Its perspective waS continent-wide and analyzed the impact 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 
teehnology based on initial cattle inventory by ecosystem by country. 
Sigmoid adoption pstterns starting at different points in time were 
defined according to the status of pasture research fo~ each condition 
(ecologicsl zone and country). 

Twenty percent of the impaet were considered to be céused by ClAT's 
researeh investment. This led to beneflt cost ratios of 31:1 at a 5% 
discount rate and 15: 1 at a 10% 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 resu1t to 
interest rates, a fact refleeting the long gestation period of henefits 
stream .. 

b) Survey of A. gayanus adoption in Colombia. 1983 

With the commercial release of A. gayanus (the Urst cultivar 
developed through colaborative activ:!ties of CIAT and national pasture 
research programs) by several national agricultural research programs 
from 1980 onwards, performance of this cultivar in farmera' fields 
became of interest to the programo ~~ile the firat study reported was 
more gearad to documenting an impact, surveys related to early adoption 
were clearly more geared st generating feedback for the researchers of 
natíonal programs snd CIAT on the merits and lirnitations of the new 
cultivar in order to genera te new hypotheses to direct research. 
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sector is acknow1edged. !bis ,,111 requ1re a particular effort to 
document the attractiveness of legumes to farmers and the profitability 
of produeing seed of these eultivars. 

e) 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 aleo small ruminant production). Presently in 
tropical Latin American beef is clearly the more important commodity but 
an increased impact on milk production can be expected if necessary 
complementary investments, particularly in road infrastructure, are 
undertaken. 

Both these marke~s (hut particularly beef) are characterized by a 
supply elasticity "hich is very 10" in the short mn (even negative in 
the case of beef) while quite high in the long runo 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 in come 
qualite of the population, RUBINSTEIN and NORES, 1980). 

!bis has led to very unstable beef markets with typically 6-7 year 
cyeles. Adjustment is achieved by changes in both prices and 
quantities. In milk, short to medium term supply response i8 higher, 
therefore dampening price movements. Government lntervention ls 
important in both markets due to the wage good charaeter of both 
products. It usually operates through eontrolled mi1k prices and 
variable amounts of imported dry ml1k. In the beef market direet 
interventions are difficult and expensive due to the value of the 
product. the high eost of eonservation and the length oí the cycles 
leading to more emphasis on indirect measures su eh as eredit rationing, 
interest rates, exchange rates and changing taxation for heef trade. 

Another important characteristic i9 that important alternative 
sources of animal protein existo !be Economics Section has undertaken 
joint studies with FAO' s Regional Office for Latin Ameriea and the 
Caribean to better understand the demand relationships between different 
meat sour~es leading to the estimation of income, price, snd cross price 
elasticities for heef, pork, and poultry. 

Preliminary results clearly show that the main two competitors ss 
sources of animal protein in tropical Ameriea are beef and poultry, 
while the pork sector 18 rather stagnant. Both industries have very 
different: input structures; their eompetitiveness varíes between 
eountries and regtons due to their resouree hase snd specific policies. 

Given the nature of the production systems most of any potentíal 
benefits are aehieved through the markets. Increased subs1.stence 
eonsumption playa only a very minor role. Among consumers, lower in come 
strata tend to aho" higher income elastíci ties than higher incoIDe 
groups. 
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b) Characteristics of the improved pasture technology 

The objective of the technology being developed by the Tropical 
Pastures Program 1s to 1mprove animal productivity through the 
introduction of impróved grass and legume cultivars into the system. 
These new cultivare are the result of a germplaem collection aud 
screening effort which seeks materials with adaptation to soils, 
elimates, and biotic factors which require low levela of external 
inputs. 

While most agricultural research has been aimed at increasing land 
and/or labour productivity through the introduction of additional 
capital this technology aims principally at increasing capital 
(particularly cattle) productivity through the introduction of new 
forage cultivars and some complementary inputs (particularly P 
fertilizers) • 

Both existing and improved pastures are perennial, a tact which 
reduces the iucidence of land preparation and aeed costs in relation to 
annual forages, but a fact which complicates adoption, impact, and 
studies of these lssues. 

Straight grass pastures" have been introduced to the more 
intensively managed regions of the saval1nas, typically closer to the 
markets or on somewhat more fertile soils. These are also the areas 
with the highest potential for adoptlon of lmproved legume-grass 
assoclations. But given the perennial character of straight grass 
pastures. the nature of the investment in them, which requires a 
relatively hlgh initial outlay and very low maintenance costs, makas it 
difflcult to economically replace them, thus leaving only the natural 
savannas in less favourable locations maln as candidates for adoptlng 
legume-grass associations. This does not consider some options 
presently being studied to lntrodu~e improved legumes lnto existing 
grass swards with very low lnputs. 

Nevertheless in general terms adoption of ne.., perennial pasture 
technology is an investment decision much more complex than shiftlng 
from traditional to improved varieties in annual eropa. The perennial 
character of these materials imposes an additional complexity for impact 
assessment: the need to quantify the rate of degradatlon in order to 
assess stoeks of improved pastures at any point in time. 

While the role of the comruercial seed production sector has been 
very clear-cut in fostering the adoptlon of improved varieties of annual 
eropa such as rice or wheat and much more so in hybrid eorn or sorghum, 
it i6 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 perioda. In addition to 
producing their m·m seed, an important trade "over the fence" eould be 
observed for the case of A. gayanus. This characteristic of forage 
materials of being easy to multiply can contribute to adoptlon bul: 
definitely" makes estimatíon of seed volumes and areas established 
particularly difficult. For the case of tropical forage legumes a 
greater need for an active involvement of th~ commercial seed producer 
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ADOPTION AND IMPACT STUDIES: 
STATUS AND CURRENT THINKING WITHIN THE TROPICAL PASTURES PROGRAM 

Carlos Seré 

Iutroduction 

Impact aud adoption of agricultural research results have bacome a 
widespread coucern w1thiu the CGlAR and within the broader international 
agricultural research community. Th1s 1s reflected by a rap1dly 
increasing number of articles and review papers (See ameng others DE 
JANVRY and DETRIER, 1985, SCHUH and TOLLlNI, 1918). 

Thia interest reflecte the 1ncreas1ng concern abOllt the effic1ency 
of investing in agricultural research in a period where tbe rapid 1mpact 
of Green Revolut1on variet1es of'rice and wheat ia 10s1ng 1ts power as a 
argument for expanded investments and there is eoncern about tbe shape 
of tbe produet1on funetion for agricultural research. Are W8 41ready 
operating at a level with rapidly decreasing marginal retams? 

Most of the research investment by the CGAIR has gone into annual 
foodcrops for direet human consumption. Tropical pastures are a quite 
peculiar eommodity within the CGAIR portfolio. They are perennial and 
additionally they are intermediate products fer animal produetion. This 
paper will attempt te elaborate (a) the peculiarities of this eommodity, 
(b) their implications for adopdon and impaet, Ce) the research 
strategy being developed taking account of these realities, (d) sorne 
initial results and their implieations, and (e) a summary of future 
plans. 

a) Nature of the productien systems 

Extensive livestoek produetion 1s the most feasible laud use of 300 
m1Uion ha of acid infertile SaVanna soils of tropical America. These 
front1ér production systems make use of the ample land availability 
(which produces large volumes of forage of su eh a low quality, that the 
largest proportion has to be burnt to let animala graze the young 
regrowth, which 1s of slightly better quality) , require very low labour 
inputs but have substantial capital requirements, maialy for e.ttle. 
The performance per animal 1s very poor leading to a low capital 
productivity, which frequently imp11es that it is net economic to stock 
the ranches to carrying eapacity. Cash is very searce in these farms in 
relation to the capital available and very variable over the ye.rs due 
tO,the cattle cycles, observable in most countries of tbe regien (see 
RIVAS and CORDED, 1983). 
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Table 6. The distribution of Benefits from Improved Black Bean 
varieties. Rio General, Costa Rica, 1984. 

Farms 

Farm Size (%) 

0-10 ha. 43.2 

10.1 - 50 ha. 40.5 

50.1 - ha 16.2 

Total 100.0 

Souree: Survey data. 

Adoption in 
Planted System 

(% Area) 

83.1 

81.3 

84.4 

82.8 

Adoption in Benefits 
Broadcast System Share 

(% Area) (%) 

39.5 26.2 

40.2 37.6 

77 .6 36.2 

53.7 100.0 
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Conclusion: Fttture Research 

A critical part of che suceess 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 basle 
breeding and selection research, the new varieties would not have been 
deveIoped. Without on-farm evaluation, the best varieties for farmers 
conditions would not have been readily identified. Without an effective 
extension and seed multiplication effort, the spread of the new 
varieties "'ouId not have been so widespread or rapid. Costa Rica has 
had a particularly effective seed program, and this appears to be a cri
tical factor in why improved bean varieties have moved more quickIy 
there than else wbere in Central America. 

Though repeated surveys have consistently sbown a pattern of sig
nUicant adoption of improved varieties in Southern Costa Rica, even 
among amall farmers, relatively little ia known about their spread else 
where in the country. Additional research i8 in process on this ques
tion, with a survey of Upala,- Costa Rica' s second most important bean 
region, having.been completedin 1985. Nonetheless no data on adoption 
is available from reg10ns which aecount for two-fUtbs' of national 
production. Such information couId clarify further the nat10n wide di
mensions of the impact oí the new varieties. 

Yet the impact of the new bean var1eties can not be fully under
stood solely by analyzing the behav10r of producers. The effect of the 
increased aupply on prices must also be considered. In 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 Consumera and producers, it is necessary to ana
lyze in more detail beao pricing policy and its relation to new cost 
reducing techoology. 

Laatly, this study should have made clear that crop improvement 
programa must be dynamic. For example. from the survey field work it 
became clear that anthracnose was on incipient problem with Talamanca. 
Th1s 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) 1a relat1vely less used 
by small farmera than large. The relative potential for 1mprovement of 
these t",o systems needs to be better understood aince it may have an 
important bearing. for example. on optimal plant< architecture. Thus, 
commodity programs can derive substantial benefit froID feedback on farm
ers' often dynamic conditions. 
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Table 5. Bean Production, Marketing, Imports and Prices, Costa Rica, 

1981 - 85. 

Year 

ending 

1985 

1984 

1983 

1982 

1981 

Source: CNP. 

Production 

(Tons) 

23.002 

20,780 

14.362 

16,312 

12.289 

Imports 

(Tons) 

-0-

13,612 

15,218 

10.772 

12.604 

Official 

Bean 

Purchases 

(Tons) 

14.178 

17,184 

9.447 

3.419 

8,900 

Price 

(1980 c/kg) 

7.66 

8.70 

8.99 

8.24 

7.99 
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Producers clearly benefit from the new varieties. and small farmers 
share in these benefits. A high proportion of amall farmers have adopt
ed the new varieties. and a high proportion of their area, eapecially of 
planted beans, is now in new varieties (Table 6). Clearly amall farmera 
have bad aeeess to the new technology, and it appeara to be scale neu
tral. 

Nevertheless. small farmers receive about one-quarter of the 
benfits of new techoology even though they eomprise two-fiftha of bean 
farmera. This oecurs due to two faetors. First, the large farmers sim
ply cultivate greater extensions of beaos. The average large farm 
plants 2.8 hectarea of improved varieties, four times the area 'planted 
on average by small farmers (0.7 ha). Second, not only do lar~e "farmera 
cultivate much greater areas in the broadcast system, but.also they de~ 
vote a much higher proportion of their broadcaat area to improved vari
eties. 

Consequently, medium and large farmers receive a greater ahare of 
total benefits from the new varieties, as wel1 as greater benefits per 
farm. This does not result due to any bias counter to amall producers 
in the new technology, but rather it ia' a "direct outcome of the dia
tribution of reSourCes. While amall farmera obtain les s absolute bene
fits from the new technology, the relative importan ce of these benefits 
as a proportion of farm income may well be higher on small farms. 

Although small farmers have been clear gainers from the new 
varieties, and though these gains may be important relative to their to
tal farm income, in this case scale neutral technology has not beeo an 
efficient means of redressiog income iniquities. Alleviating income 
disparitíes 1s probably not a realístic objective to expect of improved 
agricultural technolgy even when it can make a real contríbution to in
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 ($U.S. 1985/ha). 

Labor 

Seed 

Fertilizera 

Protection Chemicals 

Capital Costs 

Harvest 

Land 

Total costs 

Gross vaIue 

of output 

Net Income 

Return on costs (%) 

Cost/kg 

Returns to 

family labor 

(kg/day) 

Broadcast System 

Local 

Variety 

36.76 

25.26 

O 

O 

5.58 

43.44 

112.00 

223.04 

294.66 

71.62 

32.1 

0.49 

14.1 

Improved 

Variety 

36.76 

54.06 

O 

O 

8.18 

44.86 

112.00 

255.86 

368.48 

112.62 

44.0 

0.45 

17.7 

Planted System 

Local 

Variety 

71.62 

12.96 

31.50 

28.98 

13.06 

51.38 

112.00 

321. 50 

452.02 

130.52 

40.6 

0.46 

12.4 

Improved 

Variety 

71.62 

27.36 

31.50 

28.98 

13.76 

69.26 

112.00 

355.48 

609.40 

253.92 

71.4 

0.38 

15.3 

Source: van PIsten et sI;" Ballestero; Survey data. 



varieties i5 $123/ha in 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% in the broadcast system. Tbese high returns have 
induced farmers to allocate over 80% of their area of planted black 
beans to new varieties, and over 50% of the area broadcast. 

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 beana purchased by CNP al so reached record 
high levels in 1984-85, while imports dropped to nil in 1985. Comparing 
1984-85 with 1981-83. annual average production rose 7570 tons, while 
official purchases increased 8426 tons and 4mport5 fell 6055 tons. The 
period ~1981-83 corresponds to the original release of the new bean vari-
eties, and i5 a period in which they would have had very little -
impact, while by the 1984-85 period use of the new varieties vas wide
spread. 

Doubtless the new varieties have contributed to the climb in hean 
production, though it cannot be said for certain that their use is the 
sole cause of the observed production surge. 

Projecting the adoption rates observed in the Rio General to a na
tional basis, and assuming that in adopting the new varietíes farmere 
did not change their production system or their area cultivated. it is 
estimated that the improved varieries would have increaaed production 
some 3900 tona in 1985 while farmera would have enjoyed ao increaae of 
U.S. $1,800,000 in private proftts. Tbis estimate does not take into 
account 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 thsn half of the increase in bean 
production observed nationally, and this figure could be greater ií 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 levele may have heen different in other production 
zones. Moreover. other factors, such as weather, may have a1so played a 
role in buoyant 1984-85 bean production. The bean price, though, seems 
unlike1y to have motivated a major output expansíon in 1984-85 since the 
real price peaked :lh September 1983 sud fell steadi1y throughout the 
entire periodo 
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Varieties and Systems 

Data from several different surveys across years and regions indi
cate that in the planted system the improved varieties expresa a greater 
yield auperiority over the local varietie~ in the planted system than in 
the broadcast system (Table 3). In the planted system the improved 
var1eties outyiela the locals by an average of 46.1% or 307 kg/ha, while 
in the broadeast system they outyield the local varieties 23.1% or 108 
kg/ha. Consequent1y it 18 hard1y surprising that farmera are far more 
likely to cultivate the improved 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 farmera using the improved 
varietles was higher in the first season 1984 which is 100% p1anted, 
that in tbe second sesson 1984 when'broadcast is the more common system 
(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 broadcast system. 

Analysis of costs and returns of alternative combinations of vari
eties and produetiqn systems illustrates how farmers of different re
souree endowments select their production praetices. In a full oppor
tunity cost framework. cultivating the improved varieties in the planted 
system leads to the higheet return per hectare. more than double that 
obtained in broadcast beane (Table 4). Returns to capital are also 
highest with improved varieties in the planted eystem even though this 
system has the highest total costs. !hus, in the absence of a capital 
eonstraint, it pays to invest the additional capital required for the 
planted system. 

The broadcast system never generates returns to land competitive 
with those of the planted system, snd this is dQubtless a principIe res
son why small farmers make greater use of the planted system. Bowever, 
as the opportunUy cost of lsnd declines, as it does wilh a shift to 
more marginal land or with increasíng farm aize, the broadcast system 
can obtain a return on capital that is competitive wUh the planted 
system. 

The chief attraction of the broadcast system is its lo,", labor 
input and 10w capital requirement. For farmers facing stringent con
straints in labor aud cash availab:llity, the broadeast system remains 
the lowest cost method oí being ab!e to produce beans. !he broadcast 
system a1so results in higher net output of beane per day of famlly la
bor, though its advantage is slight. 

Nonetheless, the planted system has tohe lowest average 1011 th cost 
for bean production, holding the opportun1ty cost of land constant. 
!hus, unIess the opportunity cost of lsnd is very 10w, or whan labor or 
capital are limiting at quite a 10101 level, the returns to hoth land and 
capital are higher in the planted system. 

W1thin either system it clearly pays to produce with the ne .. 
varietias rather thao the local. Even with the cost 'Of purchasing 
official seed which for most farmers would be a one time rather than an 
annual cost, the net marginal return of shifting from local to improved 
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Table 3. Farmer yields with improved and local black bean varieties, 

by system and season, Costa Rica. 

System Region 

Planted South 

South 

South 

North 

Average 

Btoadcast South 

South 

South 

North 

Average 

Cycle 

1982B 

1983A 

1984B 

1984/85 

1981B 

1982B 

1984B 

1984/85 

Yield 

Improved 

(Kg/ha) 

662 

977 

1129 

1124 

973 

435 

543 

584 

738 

575 

Source: Chapman et al; Ballestero; CIAT survey data. 

Yield 

Local 

(Kg/ha) 

575 

616 

848 

625 

666 

319 

403 

589 

555 

467 
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Farmers' appreciatlon of the characteristlcs of the new vari
etles were also cruclal to thelr quick diffusion. Among farmers who 
know Talamanca, 81% considered that it outyields local varieties snd 
92% preferred Talamanca for its upright architecture. whlch both 
makes cultural practices more manageable and aIso makes the plant 
more tolerant of humid condltions in particular -leading to better 
grain quality at harveat. 

Lack of resistence to anthracnose i8 the only problem so far ob
served with Talamanca in farmera' fields. Although this has not yet 
aigniflcantly impeded farmera' use of Talamanca. a breeding effort is 
now underway to incorporate anthracnose resistence into Tslamanca. 

Brunca has scbieved a much lower level of adoption than 
Talamanca in part due to its later release. In 1984 it was cultivat
ed by on1y 7% of farmera in the wet seasan (compared to 55% for 
Ta1amanca), and 15% of farmera in the dry seaaon (compared to 44% for 
Talamnacs). Among the few farmera who have experience with Brunca, 
88% consider it high yielding, but 57% faulted ita prostrate archi
tecture which makes management more difficult in the planted aystem 
and leads to more diaease añd ~aorer grain quality in high humidity 
conditions. This view, tbough, seems to be that oi farmers using the 
p1anted system which prevails in the wet season and which generally 
entails the need to enter the field to undertake cultural practicas. 
The pros trate architecture of Brunca may be an advantage for competi
tion with weede in the dry seaeon broadcast system, where farmera 
realize no cultural practices between sowing and harvest. 

This is supported by the fact that there 1s more frequent use of 
Brunea in the dry seaaon than the wet (7% vs. 15%), wbile tha reverSe 
is true for Talamanca (55% va. 44%). Moreover, of dry sea son sowings 
of Brunca only 20% are in the planted system, but 37% oí Talsmanca is 
planted. Thus, Brunca seems better adapted to the broadcast system 
while Talamanca is preferred for the planted systems. rndeed, the 
objective of Costa Riean bean scientists in releasing the two 
varieties was that Brunca would be more suited to the broadcast 
system. 

Although Talamanca aod Brunca account for 88% oí the black bean 
area to improved varieties, farmers slso make some use of other im
proved varieties such ss Parillo Sintetico and Jamaps. 



Table 2. Bean Production System by land tenency for farms of different s1zes. R10 

R10 General, Costa Rica, 1984 

Planted System 

Own 

Farro S1ze Land en 

0-10 ha 70.5 

10.1-50. O ha 92.7 

50.1 + ha 100.0 

a Principally ahare cropped 

a Rented 

Land (%) 

29.5 

7.3 

o 

Broadcast System 

Own 

Land (%) 

35.5 

88.4 

49.2 

Renteda 

I,and (%) 

64.5 

11.6 

50.8 
'" "" 



Figure 1. Percentage o'f Farmers Adopting Improved Bean Varieties, 

Perez Zeledon, Costa Rica, 1981 - 84. 
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Another advantage of the broadeast system is its low cash i,
vestment. In the planted aystem higher yields are achieved in part 
through the use of chemieal fertilizers, fungicides, herbicides or 
manual weed control which often necessitates the hiring of labor. 
Henee for farmera facing a very severe capital eonstraint, or produc
ing beans for subsistence and not for market, the broadcast systeo may 
be preferred for its 10w costo 

In eum, the broadcast system is more appropriate for large farm
ere with ample land and relatively searee labor. lt is also used by 
amall farmera who aharecrop, who faee severe capital constraints, or 
whose labor is absorbed by the coffee harvest. The planted system 
appeals primar11y 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 teehnology was carried out by 
IICA (Chapman et al). In this study a sample of 98 farmers was ran
dom1y drawn from ministry of health lists of residents of Pejibaye. 
In 1983 the University of Costa Rica drew a random sample of 195 
farmers frol!! ministry of hea1th lists in Pere>! ,ze1edon (Ballestero). 
In 1985 CIAT interviewed a random sample of 159 farmera in Perez 
Ze1edon and Buenos Aires, thus obtaining broad coverage of the Rio 
General. In each successive study the geographical caverage of the 
samp1e was expanded. Al1 data reported in this paper, is from the 
1985 survey except where otherwise indicated. 

The data frem the three studies show a rapid spread of the new 
varieties in Perez Zeledon from 14% of farmers in 1981 (Chapman et al) 
up to 81% in the 1984 Hay wet season snd 73% in the 1984 Septembet dry 
seasan sowing (Figure 1). While these data from Perez Zeledon portray 
the pattern of the diffusion of the new varietíes, the 1985 survey 
indicates that the level of adoption is somewhat higher in the more 
accessib1e Perez Zeledon region and that the 1evel of adoption over 
the Rio General region as s whole was 60% in the 1984 wet season, and 
52% in the dry sea son sowing. lt is expected thar the more outlying 
regions should cstch up and eventual1y attain the same 1evels of 
acceptance as in Perez Ze1edon where adóption appears to have pesked 
in the range of 75-80% of farmers. The new varieties covered 71% of 
the area cu1tivated to black beans in the Rio General during the 1984 
wet sea son and 53% of the area in the 1984 dry season. 

The wide availability of Talamanca and Brunca seed, principally 
through the CNP, has greatly faci1itstad their rapid diffusíon, wíth 
37.8% of adopting farmers first having obtained seed from official 
sources (Ballestero). A1though most farmere normally save their own 
seed, the easy secase to offieial seed supplies quickly built up a 
large critieal mass of farmers with seed of the new var1eties. Most 
(53.5%) farmers usíng new varieties first obtained seed from other 
farmers, but this "as possib1e in large part becanae there existed a 
substant1al pool of local farmers who had obtained the new seed from 
the CNP. 



54 

Table l. Land use inteneity with TWo Bean Produetion Syeteme. Rio 

General, Costa Rica, 1984. 

Rotationa 

One erop then fallow 

TWo erops/year, then fallow 

Three erops in 2 years, then fallow 

Four erops in 2 yesre, then fallow 

Continuous eropping, 2 crops/year 

Broadeast 

Beans (%) 

32 

32 

36 

O 

O 

Planted 

Beans 

(%) 

7 

22 

16 

27 

29 

aCrops in rotations inelude beans, maize, and rice in various eombinations. 

Source: CIAT Survey, 1985. 
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The planted system also has the advantage of permitting more in
tense crop rotations, with planted beans being used in rotationó chat 
involve two eropa annually for at leaat two years in the case of nearly 
three-fifths of the farmers uaing the system (Table 1). In contrast, 
three-fifths of the farmera using broadcast beans do so in rotations 
that consist of one or two crops followed by a fallow. Moteover, fallow 
periads between the two systems dUfer, with the farmers reporting an 
optimal fallaw of two yeara or more with broadcast, while with planted 
beans one year i8 the most common fallow periodo 

Although the land extensive broadcast system 18 tradit1.onal, the 
newer planted system which leads to higher land productivUy 1s pre
ferted by ámall farmers. en farms of less than 10 ha. 59% of the area 
sown to beans in 1984 was in the planted sys~em compared to only 41% on 
farms ovar 10 ha. Small' farmers are increasingly less able to sustain 
the fa11aw periods necessary to maintain soil fertility and build up the 
weed cover needed for the broadcast system. On1y 16% of farma less than 
10 ha. ~epotted hav1ng enough land to leave in fallow, while among farms 
10.,.50 ha. 50% have Bufficient land for fallow, and on farma 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 
multch that reduces incidence of web blight (Galindo et al), a low labor 
requlrement ls the advantage most often cited by farmera (Ballestero). 
During the second season (October sowlng) when labor is SCarce due to 
the coffee harvest, 86% of bean area is in the low labor broadcast 
system, and on1y 14% in the planted system. However. in the first 
season "wet" sowing (May) , when labor la not so limlting. 100% of bean 
area i9 in the more labor intensive planted system. 

The lower labor requirement of the broadcast system ls both more 
compatible with seasonal whole farm labor demand, snd also more sultahle 
for 1arger scale produet10n where land ls in relatlvely ample supp1y 
compared to labor. For example, ln the second season when labor ls more 
limiting, 58% of farmers cultivating planted beans sow less than 0.75 
ha. campa red to only 10% of farmers using the broadcast system. 
Likewise small farms (less than 10 ha.) devote 24% of the1r second 
seaaon bean area to the planted system compated to 12% for medium sized 
farms (10-50 ha.) and 10% for large farms (over 50 ha.). 

Small farmers are- ahle to make use of the broadcast system largely 
through renting or sharecropping land (Table 2). Most (65%) of the area' 
cultivated by small farmers that i8 in tlle hroadcast system i9 rented or 
sharecropped, while 71% of the!r area in the planted system i8 owned 
land. Similarly large farmers cultivate about half their broadcast area 
with sharecroppers while al1 their land in the planted system is owned. 
Thus, to a considerable extent small farmers cont1nue to use the 
broadcast system on1y because they are able to obtain 10w opportunity 
cost land to rent or sharecrop. 
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inputa difficult to obtsin on the frontier. A aufficiency of beans for 
own consumption can ordinsrily be easily obta1ned, snd before the road 
was built into the R10 General in the 1950's, there was little vent fer 
surplus production. Thus, most production wss for own consumpt10n snd 
besns were an important dietary staple. 

Despite the onset of rapid urbanization in the 1960's, besns have 
rema1ned s staple food in Costa Rica, continuing to provide nearly a 
tenth of national protein conaumption (FAO 1979-81). With few 
exceptiona, however, traditional production systems hsve not been able 
to meet demando and Costa Rica has been s cons1stent bean 1mporter 
to make up this shortfall. Besn production has also been depressed by a 
polfcy of maintaining domestic bean prices well below world market 
prices (Stewart). 

As Costa Rican society became more differentiated and modernfzed, a 
program of formal sc1entific research to increase the productivity of 
beans was init1ated. This institutional innovation began in the Univer-
8ity of Costa Rica (UCR) in 1958, and by 1978 bean research was an inte
grsted effort of the Ministry of Agriculture (MAG). the National Produc
tion Council (CNP), tne- National Seed Office (ONS) and the UCR, while 
the International Center for Tropical Agriculture developed close ties 
with Costa Rican bean research (Chapman et al). 

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

In summary, though the upper Río General valley retains maoy ves
tiges of its frontier character, increased populat:f,on pressure and the 
penetratíon of services from a modernizing urban- sector have created a 
rsd1cally new environment for agriculture. Changes in besn production 
technology assoc1.ated with these processes will now be discussed. 

Bean Production Systems 

Farmers can choose between two alternative production systems, ei
ther the traditional shifting cultivation broadcsst system, or a newer 
intensive system bssed on planting with the digging stick. 

The planted system was first used by a few farmers ftom about 1978, 
but it began to sptead tapidly since 1981-82, both in The Rio General 
and also in other major bean productng regians in Costa Rica (Borbon). 

This system is associated with _ more in tense management as most 
farmets apply chemical fertilizer (82%), spray to control insects and 
diseases (71%) and control weeda eithet manual1y or with herbicides 
(71%). In contrast, ooly 2% of the farmers utilize agrochemicals in the 
broadcsst system. !he more intense management of planted beans lesds to 
higher yields (1055 kg/ha) than are abtained with the broadcast system 
(583 kg/ha). 
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Opportunities presented by new production technologies as weil as 
emerging resources scarcities that undermine the 'viability of 
traditional production practices are leading to the adoption of new 
production technologies. even in traditional food stapIes produced by 
small farmers in Latin Amarica. !be conventionsl view has beÉm that 
technieal change in Latin America nas been coneentrated in ·export or 
commereial erapa that are produeed primarily in the large farm sector, 
"hile amall farmer food cropa have been bypassed by technieal change 
(Piñiero et al; Crouch and de Janvry; de Janvry and Dethier). 

Sueh has certainly been the case until reeently in Costa Rica. 
Rere technieal change doubled the produetivity of export eropa such as 
coffee and eugar cane, from the 1950's to the 1970's, but bean yields 
remained stagnant at 400 kg/ba _ in the same period (Hall). !bough im
proved varieties and the use of agrochemieals became widespread in Costa 
Rican export erops, bean produetion remained rooted in loW productivity 
shifting cultivation systemll, an almost direct inheritanee from 
pre-Colombian practices (Chapman et al; Platen et al). 

Recent studies, however, have begun to observe signs of technical 
dynamism in Costa Riean J:,ean production, as new varieties are being 
adopted and production systems intensified (Ballestero; Borbon and 
Pachico). !bis paper examines che extent, nature, and causes of recent 
changes in bean production in the upper Rio General valley of southern 
Costa Rica in order to assess the potential for technical change in 
smell farmer food staple cropa in Latin America. 

Costa Rican Context 

Expansion at the agricultura! frontier haa been a critical part of 
Costa Rica' s aecommodatioIi to an explosive population growth that 
peaked at near 4%!yr in the late 1950's. Settlement of the previ
ous1y sparae1y populated Rio General valley took place from the 1920 I s 
to the earIy 1960's when this population growth was at its height. By 
the 1970's population preseure was being felt in the upper Rio General 
which was already converted to an area of net emigration to new fron
tiera yet further south (Hall). 

!be Rio General waterahed ia now the leading bean producing region 
in Costa Rica, accounting for 32.6% of national production (CNP). Tra
ditional bean production practices in Rio General reflect the eharac
teristics of this transitional period of frontier settlement. Tradi
tionally bean seed is firat broadeast into fallow or uncujtivated land, 
then the weeds are chopped down by machete to cover the besn seed. The 
crop is then left untended until hsrvested. Land thus eleared for bean 
produetion may be left again in fallow or pasture, or another erop 
(maize, upland rice or beans) can be tsken befare leaving the plot to 
fallow. 

Though land productivity is low in this broadcsst (tapado) system 
of shifting cultivation, typically no more than 100-200 kg!year through 
a normal four-year cyc1e, the system is viable on 1:he frontier where 
lsud i8 in relative1y ample supply. !be broadcast system has the sdvan
tages of a minimal investmenc in labor and capital and requ1res no 
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The case of eassava exemplifies a commodity approaeh to ineome 
generatiou aud developmeut. The role of commodity "booms" in agricultural 
development is often underplayed but such examples as coffee and later 
Boybeana in Brazil or rubber and later oil palm in Malaysia highlight the 
commodity as a growth source. A commodity approach to research is a 
logical solution to the difficulties in focus and problem- identification in 
applied research. However, a commodity focus also has a potential role in 
development and it can be eaaily linked to agricultural research. on th" 
one hand, and to agricultural policy on the other. A commodity approach to 
identifying 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, faming systems research. Wheress the latter 
adopts a regiomil. production, and often fam strata focus in order to 
delimit the system universe. a commodity system is defined across a variety 
of system leve l.. including farm, marketing and consumption systems. The 
recent search for holism in agricultural research thus need not in all 
cases sacrifice a commodity focus. 

Neve_rtheless. cassava is not necessarily a paradígm for the 
organizatíon of research in all other commodity programs, just as wheat and 
rice are· relatively unique cases tis Mel!. What is apparent, however, is 
that the focus and structure of the research program and in turn its 
effeetiveness follows from a clear specification of potential impacto That 
IARC's should be measured by their impact thus has obvious benefits, but in 
many cases this moves commodity research programs away from a singular 
foeus on breeding and forces links with more development-oriented 
activities. This has implications for the type of institutions with which 
IARC's work. That IARC's serve only national research organizations thus 
becomes too limiting and instead there ia a natural tendency to collaborate 
with that institution or complex of institutions which best assures impacto 
Impact. however. creates its own dynamic, and since crop expansion creates 
demand for improved production technology, this process in the end 
strengthens national commodity research programs. Insuring impact from 
improved technologies ia a complex enterprise and making research 
institutions responsible for such impact forges organizational línkages 
that aSBure this end. Research thus moves from being a passive to a very 
much activist enterprise; programs l1ke cassava cannot wait for impact but 
rather must create the conditions that insure it. Impact assessment 
directa that effort rsther than providing the epitaph. 



47 

and CIMMYT. lmpact asaessment can play a more active role in a research 
program but that role musr begin before actual impact is even detect.ble. 

Such s role for impsct assessment, however, presupposes that thare are 
alternatives in research design snd in their consequent impacto The foeus 
of the CGIAR system's objectives on incressed food production by .he small 
farmer snd increased food consumption by the poor consumer suggests that 
there are such alternatlves. The argument, however, has been made that 
these objectives are obtalnable through appropriate commodity choice snd 
country priorities. That is, focusing research on crops grown principally 
by amall farmers snd/or those which form a large portion of the diet of the 
poor can be expected to benefit the poor. Some of those who take this 
position go further to claim that actual decisions withiu the commodity 
research program can be ieolated from concerRS about impsct, and the recent 
bandwagon among social scientists for the scale neutrality of impr9ved 
varieties represents sn apparent acceptance of this point of view. Research 
in this conception is defined by purely technical criteria and the 
prioriries set within the particular disciplines and the respective 
literature. 

However, cassava i6 a case in peint that, while income distributional 
goals are first set by defining the research center's crop portfolio -- eg. 
the principal ebjective in cassava is to increase small farmer inceme while 
in tropical pastures and rice it is to improve the nutrition of the poor 
--, decisions made w1thin 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 productien technology could have been au option in the program's 
research strategy. On the other hand, hammering the point once again, an 
investment in research on cassava production technology by no means insures 
a positive impact on small farmer incomes. A cassava equivalent oi IR-22 
or CICA 8, in and of itself, has little chance of impact in Latln America. 
If crop research ls to have an impact on soclo-economic objectives, then 
that research needs to be defined in terms of the socio-economic 
envirenment in which that technology is to be relessed. If taken 
seriously, such a focus fundsmentally affects how the research program 1s 
organized aud how c10sely it le linked to what are seemingly development 
activities. In particular, if the program's objectives include income 
distributional goals, then research activltles almost ce¡:tainly must be 
integrated wlth field-level, development-oriented research. 

The success of tbe dwarf rice and wheat varieties in Asia <has tended 
to narrow the conception of the types of lnnovations that IARC's produce to 
essentially var1eties, with the attendant misconception that 1mproved 
varleties alone are in al1 cases sufficient for impacto This concluslon 
does not characterisa the cassava program which has searched for 
fnnovations not only in production techniques but also in post-harvest and 
uti11zation technology and even organizational snd institutional 
innovations -- Ruttan (1984) has recently arguad that the latter is a 
primary output of social sciance 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 concern of the research 
programo The innovations reinforce one another. Thus, restrictlng au 
IARC's manda te to just getmplasm can in sorne cases be unproductive. 
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Table 27. Atlantic Costa, Colombia: Simulation of Social Benefits of Dried 
Cassava and Fresh Root Storage Technologies, 1994. 

Situarion 
* * * in 1985 A B C 

Emplo~ent in 1994: 
(mon-years) 

* D 

Rural employment 21608 21541 27422 23740 28448 

Urban employment 4404 4365 4363 6278 6306 

Foreign Exchange Served in 1994: 

Mil1ion US-$ 0.56 0.65 11.05 0.48 8.27 

Increase Im~roducer 
(miUion US-$) 

Surplüsl 

Small farms n.a. 8.4 8.3 14.1 

Medium farma n.a. 11.8 8.1 17.7 

Large farms n.a. 17.1 10.3 24.6 

Increase in Consumer Surplus: 
(¡nillion 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.4. 8.6 -0.4 5.2 

Increase in total benefits: 
(million US-$) 

Producers n.a. 33.3 20.6 48.5 

Consumera n.a. -5.7 40.0 37.2 

Industry n.a. 7.2 -1.9 2.8 

Total n.4. 34.8 58.7 88.5 

* For explanatory notes On rhe different simulations reported, see rabIe 26. 
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Table 26. Atlantic Coast. Colombia: Simulation oí Consumption Impact oí Dried 
Cassava and Fresh Root Storage Technologies, 1984. 

Situation 
* * * * in 1985 A B C D 

Fresh Cassava Conauml2tion: 
(kg/head) 

Metropolitan area 2.9.9 21.6 21.1 39.4 39.6 

lntermediate urban area 53.5 46.5 45.0 57.7 58.2 

Rural area 80.6 63.7 62.2 83.3 83.8 

Producera 164.0 158.5 152.4 146.5 148.1 

Presch Caasava Prices: 
(US-$/ton) 

Metropolitan are a 404 387 399 349 346 

C.V. Caasava 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 Cassava: -_ .. 
Total ConsUmption (tons) 4089 4681 80108 3494 59923 

Price (US-$/ton) 221 199 215 230 226 

C.V. of total consumpt1on 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 devalops as expected without growing drying industry or 
fresh cassava atorage 

* 
B: 

* 
C: 
D: 

Drying industry develops 
Fresh cassava storage i9 introduced 
Fresh cassava storage and dried cassava develop together 



Table 2S. Atlantic Coast, Colombia: Sittalation of Social Bcnefits of 
Dried Cassava and Fresh Root Storage Technologies, 1984 

Sitnat10n • .. * in 1985 A B e 

E1IIPlo~nt in 1994, 

(man-years) 

lWral 
employme.nt 21608 21541 2.7422 23740 

Urban 
employment 4404 4365 4363 6278 

ZPrei~ exchan~e saved in 1994' 

HUlions U5-$ 0.56 0.65 11.05 0.48 

lnerease in eroducers sU!E1us : 

(millian US-$) 

SmaU fa"". n.a .. 8.4 8.3 

Medium fams n .. a .. n.8 8.1 

Larg" fárms n.s. .. 17 .1 10.3 

Increase in consumers 8u~lus: 

(milli"" US-$) 

Metropolitan 
consumers n,,4 .. -1.1 24.3 

lntermediate 
urban 
consumera n.3 .. -0.9 2.4 

Rural 
consumera n .. a .. -3.5 13.4 

Animal feed 
industry n .. 8 .. 8.6 -0.4 

Increase in total benefits: 

(million US-$) 

Producers n.B .. 33.3 20.6 

Cónsumers n .. A .. -S.7 40.0 

lndust>:y n.a .. 7.2 40.0 

Total n.s .. 34.8 58.7 

* For explanatory notes on the different simulationa reported, áee 
Table 17. 

* D 

28448 

6306 

8.27 

14.1 

17.7 

24.6 

23.6 

2.0 

11.7 

5.2 

48.5 

37.2 

37.2 

88.5 
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Varying yield and investment response assumptions provide useiul 
lnsights into the development of the cassava economy. An lmportant 
concluslon ls that the development of the cassava industry snd overall 
production response 19 quite sensitive to cassava yields. Improved 
production technology can prov1de an important stimulus to the growth in 
the dried cassava industry. On the other hand, increasing the rate of 
investment in drying plants 1s al so a stimulus to increased cassava 
production, partially through the further reduction in price variation. 

The expected benefits in the development of a dried cassava industry 
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 consumar welfare. Producer benefits are expected to be 
distribured more or less proportionally sccording ro farm size, Employment 
in the cassava sector is expected to increase st about 2.7% per annum, due 
in part to lncreased labor utilization in the drying plants but principally 
to intensificatian of farm production. This ia about the rate of 
population growth and a~though significant is not expected to put pressure 
on wages in the reglon. Finally, the productlon of drled 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 teehnology reverses the downward trend in cassava consumption and 
fnereases consumption levels in metropolitan are as well over present 
levels. Consumar prices in urban areas are lowered signlficantly while 
farm prices actually rise slightly. Fresh storage technology in fac~ has 
the potential to generate higher benefits than in the development of a 
dried cassava industry, although in this case benefits go primarily to 
consumers. Development of both markets results in a very high level of 
benefits, biased only somewhat more to producers than consumers. 
Development of the dried cassava industry, however, is not as rapid. 

Models reflect the current understanding of the cassava commodity 
system and the expected adjustmants in the development of an alternative 
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 atreams, che 
interplay provides a baais for improving understanding of that process. 
Understanding ehange in a rural economy thus becomes an interactive process 
between model formulation and verification. It 1s this understanding which 
provides the means, particularly through organizational and institutional 
adjustments, of directing the 1mpact of new technology toward the defined 
objectives. 

Conclusions 

Impact assessment can play a valuable role within the ·international 
canters, but it is mosr effective if it is an integral part of an on-going 
research programo Ex-post impact evaluation, in and of itself, makes 
interesting history but is of l!ttle use to decision-making with1n a 
research program unless it is closely linked to questions about technology 
design. An interesting question 1s the effect that the innumerable impact 
studies of improved rice .snd wheat variet1es has had on rese.srch at IRRI 
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Table 24. Atlantic Coast. Colombia: Simulation of Consumption 
Characteristics of Cassava Economy, 1994. 

Situation 
* * * * in 1985 A B Bl H2 

Fresh cassava 
(kg/head) 

consumption: 

Metropolitan 
area 29.9 21.6 21.1 21.2 20.7 

Intermediate 
urban area 53.5 46.5 45.0 45.4 43.9 

Rural area 80.6 63.7 62.2 62.6 61.0 

Producers 164.0 158.5 152.4 153.9 152.5 

Fresh cassava Erices: 
(US-$/ton) 

Metropolitan 
area 404 387 399 396 409 

C.V. Cassava 
price in 
metropolitan 
area O.ll 0.11 0.07 0.07 0.05 

Intermediate 
urban area 252 236 247 244 256 

Rural area 243 228 239 236 248 

Dried cassava: 

Total 
conaumption 
(tona) 4089 4681 80108 84880 62667 

Price 
(US-$/ton) 221 199 215 211 228 

C.V. of total 
consumption 0.46 0.25 0.29 0.29 0.33 

% utilization 
of drying 
capacity 0.82 0.94 0.74 0.75 0.67 

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

* B3 

21.0 

44.5 

61.7 

150.2 

404 

0.04 

251 

243 

95797 

220 

0.26 

0.64 
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"Table 23. Atlantic COast, Colombia: Simulation of Production 
Characteristics of the Cassava Economy, 1994. 

Situation 
* * * * in 1985 A 8 Bl 82 

Yields (ton/ha): 

SmaU farma 6.81 6.98 7.73 8.50 7.40 

Medium farms 6.83 7.10 8.29 8.51 7.34 

Large farma 6.83 7.23 8.52 8.50 7.18 

Area (ha): 

SmaU farms 22502 22344 23699 23583 24059 

Medium far¡ns 21142 20916 24708 24472 25426 

Large ferma 26801 26398 32496 32078 33768 

Production: 

Total (tons) 480878 496001 666137 682471 607713 

C.V. 0.13 0.13 0.13 0.14 0.12 

Producers' price: 

US-$/t 84.7 75.9 82.3 80.7 87.4 

C.V. 0.27 0.29 0.17 0.19 0.12 

* A ~ Present situation develops as expected without 
industry or fresh cassava storage. 

growing drying 

B ft Drying industry develops. 

* B3 

7.89 

8.49 

8.69 

23983 

25433 

33710 

698738 

0.12 

84.5 

0.10 

1 = Establishment of drying industry increases yields uniformly over the 
farm types by 25%. 

2 ft Establishment of drying industry does not increase yield levela at 
a11. 

3 = Drying industry grows at double the estimated rateo 
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Trends in Cassava - 1985 
C> 

John K. Lynam 

The interpretation of trends in cassava is limited by uncertainty 

about the qual1ty of tbe data. !he problems with collecting accurate 

production and area data on cassava are legion. and trends analysis is 

further complicated by often unreported procedural changes in tbe 

development of the statistical series. Nor, in aggregate trends does the 

law of averages allow much hope that errora between countries will cancel 

each other out, since for most continents there are one or two major 

countries wh1eh aecount for the bulk of the produetion. !he data tables 

provide little more than a referenee point for understanding the relative 

importanee of eassava between eountries. 

Nor do market prices give a clear picture of overall trends in 

aggregate supplies. Cassava priees in wholesale markets generally reflect 

the overall supply position of carbohydrate SQurees. Thus, shortfalls in 

potatoes, as often happens in Andesn countries, often lead to large 

incresses in cassava priees. !he same applies to the case of platano and 

cassava in the Dominicsn Repuelic. The latter, together with the fact that 

marketing of cassava supplies ls buffered by storage of roots in the 

ground, implies that market priees by themselves do not glve a clear 

indieation of production trends. Flnally, since cassava ls, exeept in the 

case of !hailand, a non-tradeable good, the trada balance i8 non-existent 

as an indieator of the overall supply and demaud situation. Thus, little 

can be said with certalnty about overall trends from inspection of cassava 

produetion and area data and there are few means of corroborating trends 
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with other types oí data. Thus, only some discussion oí the reeent cassava 

situaUon in the two largest producers, Thailand and Brazil, will be 

presented here. 

Thailand 

During the period of the "voluntary" export quota to the EEC, caasava 

production in Thailand has gane up every year, reaching almost 20 miliion 

tons in the 1984/85 season. For the first time in many years production is 

expected to come down in the 1985/86 erop season. Plantings were reduced 

due to very low root prices during the principal planting season and the 

relatively high prices of maize. Sinee then prieea have reeovered 

signifieantly. 

Tbailand has suceeeded in moderatíng the impact oí the 4.5 milIion ton 

quota on domestic farm prices. This has been achieved through the system 

of export alloeation permits to the EC. whereby soy exports to third 

countries results in an assure·d export allocation to the EC in the next 

periodo Export alloeations are based orr stock levels held by shippers snd 

these have been as low aS l3% oí total stock holdings in a periodo To 

reduce costs oí holding stoeks snd to secure higher export sllocations, 

shippers are exporting to third countries, an estimated 1.7 million tons in 

1985. Thase new markats include Taiwan, Japan. South Korea, the U.S.S.R., 

and significantly Portugal and Spain. Howevar, to be competitiva w1th 

international feedgrain prices in these markats, exportars ·have had to cut 

their pricea. often below costo Recant fob pricas to third countries wera 

$55, while those to Europe were $110. Thus, exporters caver lossas through 

high prices to the EC, thareby maints1ning domestie prices. 
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Since the old quota agreement expires on Dec. 31, 1986, Thailand now 

is in the procesa of negotiating a new agreement. A memorandum of 

understanding has been initialled by the eommeree minister in which exports 

to the Ee from Thailand will be restricted to 5.25 million tons per year 

fer the period 1987 te 1990. Sinee Portugal and Spain will have joined the 

EC in the period, this agreement will also eover exports to those two 

countries. This level has generated significant criticism within Thailand 

ánd it remains to be seen whether this agreement will be ratified in its 

eurrent formo 

Brazil 

Produetion of cassava roots in Brazil is principally transformed into 

farinha de mandicoa. The latter is the principal calor te staple in the 

Northeast. Cassava production over the last decade has declined in Brazil, 

both as a function of declining yield 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 yielding areas of the North 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 thsn farinha for a decade or so. Over the last two years there has 

been sorne progresa in reducing the level of wheat subsidies, leading to 

improved stability in cassava production. Whether all subsidies will be 

eliminated rema1ns to be seen with the recent economic policy changes 

directed at moderatíng inflation. Current farro level pricea of cassava are 

at a very low level in many parts of the Northesat, while they are quite 

high in the South as casaava has resisted the ravages of the recent drought 
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and ia being heavily utilized in swine and dairy feeding because of the 

lack Di feed grains. 



CASSAYA PROOUCTION.RELATIYE lMPORTANCE IN THE REGrON 
ANO PER cAPITA PROOUCTrON LEYELS 

COUNTRY 

BRAllL 
mICO 

BOLlYIA 
COLO"BrA 
CUBA 
OOMINICAN RP 
ECUAOOR 
PARAGUAY 
PERU 
YENE1UELA 

PRO D U C T ION PERCENTAGE PER CAPITA 
-----------1000 "T---------- OF TOTAL PROOUCTION 
---------------------------- • KG 
1962/64 1972/74 1982/84 1982/84 1982/84 

22149 
o 

22149 

138 
7bO 
lb7 
149 
203 

1149 
442 
32b 

27051 
52 

27103 

252 
2045 
229 
195 
400 

1237 
45B 
294 

22305 
43 

22348 

217 
2000 
335 

9b 
207 

2137 
349 
m 

78.043 
0.150 

78.193 

0.758 
b.998 
1.172 
0.33b 
0.725 
7.477 
1.222 
1.116 

171 
1 

109 

36 
73 
34 
lb 
24 

b15 
19 
18 

-----------------------------------------------------------------------.-----------
TROPICAL SOUTH AMERICA 3334 5111 5bbO 19.805 58 
----._---------------------.---------------------------.--------------------------. 

COSTA RICA 10 10 22 0.07b 9 
EL SALYADOR 9 15 23 0.080 4 
GUATEMALA 5 7 9 0.031 1 
HONDURAS 23 17 9 0.033 2 
NICARAGUA 12 20 27 0.096 9 
PANAMA 18 39 35 0.122 17 

---------------------.--------------------------------------.----------------------
CENTRAL AMERICA,PANAMA 77 107 125 0.439 5 
--------_._----------------------------------------------------------------_.------

8ARBADOS 1 1 1 0.003 4 
GUYANA 10 o o 0.000 O 
HAITr 110 223 263 0.921 42 
JAMArCA 9 17 15 0.051 b 
TRINIDAD TOB 4 4 3 0.010 3 

------------------.---------------_.--------.-------------.-----------------_.-----
CARIBBEAN 134 246 282 0.987 2b 
-----------------------------------------------------------------------------------
TROPICAL LATIN AMERICA 25b94 3256B 2841b 99.423 B4 

ARGENTINA 23B 240 165 0.577 6 

TEMPERATE SOUTH A"ERICA 23B 240 165 0.577 4 

25932 32B07 285Bl 100.000 75 

COLUMNS "AY NOT ADD EIACTLY DUE TO ROUNDING 



CASSAYA ANHUAl SRDWTH RATES 
------------------------------------------------------~~-----------------------------------------------~--------

PRODUCTlDH AREA YIElD 
COUNTRY 1965/74 1975/S4 1965/84 1965174 1975/84 1965184 19b5174 1975/84 1965184 

BRASIL 
MEmo 

o.. -2.2f" -1.2n. 1.71" -1.0. 0.4'. -1.1 
6.41'f -5.4 -2.1 6.4fff -7.Ó'11 -1.1 O.Q 

-1.2'" -1.6'" 
O. o -: 1 

------------~--------------~-------------------------------------~--------~----------------------------------~--o •• -2.2'" -1.2'" 1.7+" -1.01 0.4' -1.1 -1.21+1 -1.6F~ 

BOLIVIA b.2u, -4.bu 1.0 4. a ... -3.11 0.9 1.41" -1.4 0.1 
LDLDMBIA l3.2m 0.5 5.2'*' S.On. -1.9* .. 2.Un 5.21t· 2.4<1 3.1'" 
CUBA 1. 7.u _ 3. S.n 3.2"1 2.4n. 4.21n 3.40" -0.71 -O.SUf -0.1 
DOMINICAN Rf' 3.4+" -9.3" -3.11" 3.2"1 -0.5 o. a 0.2 -B. S." -4.0H, 
ECUADOR S.7tH -4.3 -2.7" S.3+H -4.5u -1.8. -2.6' 0.2 -0.9' 
PARAGUAY -2.5' 4.4nl 2.5uI -2.3tH 4.óut 2.3+u -0.2 -0.2 0.2 
PERU 0.0 -2.ln -I.a ... -1.3 .. -1./,tU -1. 3uI 1.31 -0.5 -0.5" 
VENEZUELA -0.9 0.2 0.2 ~.I" 1.2" 1.4tu -5.Q'" -1.0 -1.2 .. 

TROPICAL snUTH A"ERICA 4.1111 I.llu 2.2HI 4.\fU 0.2 1.6'" -0.1 o.a .. 0.7 .. t 
------------------------------------------------~------------------~-._-----------------------------------------COSTA RICA -0.1 7.4n. 4.0'" -2.11 13.0'" 1.8 2.11 -S •• " 1.241 

SALVADOR S.un 7.0+H 4.1'" 0.0 4.51f 3.01u 5.lu 2.51u I.al" 
6UATEMLA l.4lu 2.4nl 2.7uI 3.0"+ 1.5 .. 1 2.9.u 0.4 0.9 -0.1 
HONDURAS -7.3" -0.2 -s. 4 .. 1 -2.5" -6.bUI -4./,"1 -4.8. •. 4tH -3.9". 
NICARA5UA 4.4"1 2.3fn 3.an. S.5nt 2.9.n 4.4'" -1.ltI -G.6 -O •• u. 
PANAHA 9.21" -2.1114 2.a ... 11.3". 1. Sin 4.9"1 -2.1H -3.61" -2.0uI 

CENTRAL AHERICA,PANA"A 2.9'" 2.2"1 1.7". 2.an. 3.0'" 2.31tt 0.1 -O.Su -O.6u. 
-----------------------------------------~----------------------------------------------------------------------

BARBAIlllS 1.2 L4fu I.SU' 2.S1 2.2'" 2 •• 1 .. -1.4'H -0.8"1 -LIf" 
HAlTl 5.lu l.1t .. 2.8nl 3.4' 2.0"1 2.4". 1.7141 -0.9" 0.4" 
JAMAICA 6.21 -•• H 3.2 .. -0.7 -3.3 0.9 6.9 -2.8 2.31 
TRINIDAD ETC 4.1"1 -6.5ft. 0.4 0.6 -1..5'" -1.9'" 3.4." -0.0 2.3n, 

CARIBBEAN 4.71" 0.5 2.71H 2.8" 1.8n. 2.2'" 1.9UI. -1.3n 0.51 

TROPICAL lATIH AMERItA 1.1 -1.S.I. -O.bll 2.2'.1 -o •• 0.7f •• -1.11 -0.9'11 -1.3'.' 

AR5ENllNA -1.1 -5.4" -3.1"1 -0.1 -2. ! -1.4111 -1.0 -3.31 -l. s". 
-----~----~-~--------------------~-------------------------------------------- .... ---<------_ .. __ .. _"'----- ..... -----------

-1.1 -5."+ -3.1'" -0.1 -2.1 -1.'1" -1.0 -3.31 -!.8'" 

lATlN AI1l:RICA 1.1 -1.5'1' -o. bit 2.2111 -o .• > 0.7111 -1.11 -0.9." -1.3.'1 

LEVEL O, SISNlflCANCE 15 REPRESENTED AS FDlLOWS 
11I P(O.005 ti P(O.Ol • P(O.05 



CASSAVA TRENDS IN AREA LEVEL BY COUNIRY 19b2/B4 

COUNlRY 

BRASIL 
mIco 

BOLIVIA 
COLD"BIA 
CUBA 
Dor.INI CAN RI' 
ECUADOR 
PARAGUAY 
PERU 
YENElUELA 

ANHUAL 6ROWlH 
RAlE IN AREA 

19621114 
1 

0.979uI 
-1.061 

0.986HI 

1. 4621t! 
2.5421H 
3.4441>1 
o.m 

-0.609 
2. 472.t! 

-1. 402'" 
2.026'" 

AVERAGE AREA AVERAGE ARtA AVERAGE ARtA 
1962/64 1972/74 1982/8\ 

-------------------1000 HA-----------------------

1603.3 
0.0 

1603.3 

13.0 
135.0 
24.7 
IS.O 
24.7 
BU 
4U 
25.3 

2054.2 
2.6 

2056.8 

19.3 
250.4 
n.s 
18.0 
47.9 
87.7 
36.9 
3B.0 

19.7.3 
¡,O 

1989.3 

17.3 
2(¡d.U 
50.0 
lb.1 
22.3 

!45.3 
32.0 
40.3 

-----------------------------------~------~-------------------------------------------------------TROPICAL SOUTH AMERICA 

COSTA RICA 
EL SALVADOR 
GUATEKALA 
H!lNDURAS 
NICARAGUA 
PANAftA 

1. 938uI 

1.503 
3.l021u 
2. 522nt 

-l.752uI 
4. 485m 
5.093uI 

363.7 

2.7 
LO 
2.0 
4.0 
3.0 
2.0 

532.0 

2.4 
1.2 
2.4 
3.5 
5.0 
4.5 

m.o 
5.3 
2.0 
3.0 
2.0 
7.0 
5.0 

CENTRAL AMERICA,PAHAftA 2.339'" 14.7 18.9 14.3 
-----------------~----------------~-~-----------_._-----~---------------------------"--~----------

BARBADOS 1. BbO.H 0.0 0.0 0.0 
SUYANA -0.000 1.0 0.0 0.0 
HAITI 3. 324m 30.0 52.0 64.1 
JMAleA -0.822 3.3 2.0 2.0 
TRINiDAD ETC -1.9S1m 0.4 0.4 0.2 

CARIBBEAN 2.906'" 54.4 66.9 

TROPICAL LArIN AMERitA 1.2IBnf 2016.5 2.62.1 2612.6 

ARSENTlMA -0.596 20,0 22.6 IB.7 

TEMPERArE SOUTH A"ERltA -0.596 20.0 lB.l 

1.103"1 2036.5 2bB4.7 263l.3 

LEVEL OF SIGNIFICAHCE lB REPRESENTE» AS FOLLOWS 
f .. P<O.005 .. P<O.Ol I P<O.05 



CASílAYA tREHDS IN YIElD lEVEl BY COUNIRY 1962/84 

COUNTRV 

BOLlYIA 
COLOMBIA 
CUBA 
Mft[NICAN RP 
ECUADOI! 
PARAGUAY 
PERU 
YENEZUELA 

TROPICAl SOUTH AHERlCA 

COSIA RICA 
5ALYAOüll 
BUAmALA 
HONDURAS 
NICARAGUA 
PANAHA 

ANNUAl SROWTH 
RATE IN YlELD 

1962184 
1 

-1.265"4 
-1.071 

-1.262IH 

0.583n 
3.070411 

-0.050 
-2.B801" 
-0.263 
0.257 
0.114 

-1.96BuI 

0.729In 

2.101'" 
1.5241" 
0.291. 

-3.194'" 
-0.4411" 
-1.550'" 

AVERAGE VIELD AYERAGE VIElO AVERAGE YIELD 
1962/64 1912/74 1982/84 

---------------------KG/HA-c---------------------
13796. I 

0.0 

13796.1 

105B9.7 
562B.7 
6783.3 
9955.6 
8277.7 

140M.9 
99U.B 

12B61.0 

9159.5 

3722.2 
90QO.O 
250M 
5666.7 
4111.1 
9166.7 

13167.2 
20000.0 

13175.9 

mB5.7 
B166.7 
6776.6 

10840.5 
8443.6 

14117.4 
12424,5 
7758.8 

9604.7 

4247.4 
12222.1 
2976.0 
4796 •• 
4000.9 
B770.9 

11238.3 
mou 
11248.6 

12446. O 
%15.8 
6700.5 
5710.3 
9311..7 

14707.0 
10913.1 
7901..0 

101.41.1 

4022.2 
11500.0 
3000.0 
4666.7 
3904.8 
7000.0 

CENTRAL A"ERICA,PANAMA -0.243 5250.8 5692.3 5148.9 _________ ~_F_~ ______ ~~ ______________________________________________________________________ ~ ____ ~ 

BARBADOS -1.239'" 31270.4 26465.6 24003.1 
6UYAN~ ,uno 10000.0 0.0 0.0 
HAlTl 0.S79m 3677.8 4294., 4072.1 
JAHAICA 4.BI7'.. 2750.0 9392.1 7333.3 
TRINIDAD ETC 2.11.'1' 8968.6 11549.5 12431.7 

~ARIBBEAN 0.639'" 

TROPICAL LATIN AHERICA -o. 990fU 

ARGENTINA -1.610UI 

¡[RPERATE SOUTH AMERICA -1.61Of .. 

LATlN AMERitA -o. 993HI 

LEVEL QF SIGNIFICANCE 15 REPRESENTED AS FOLlOWS .1. P{0.005 ,. P<O.OI ,P<O.05 

3B59.7 4512.1 4212.0 

12125.4 12233.9 10882.5 

llm.2 10535.6 8812.S 

11912.2 10535.6 8912.5 

121I7.S m20.1 10861.9 



CASSAVA PROOUCTIONARELATIVE I~EORTANCE IN THE RE610N 
ANO PER C PITA PRODUCTION LEVELS 

-----------------------------------------------------------------------------------
PRO O U C T ION PERCENTA6E PER CAP ITA 

-----------1000 ~T---------- OF TOTAL PRODUCTlON 
-_.------------------------- 1 K6 

COUNTRY 1962164 1972174 1982/84 1982184 1982/84 
----------------------------- -------- -------- -------- -------.-- ----------

BHUNEI 1 2 4 0.008 14 
BURM 4 23 63 0.133 2 
CHINA 228 2310 3888 8.215 4 
INDIA 2157 6273 5478 11.573 8 
INDONESIA 11776 11534 13072 27.618 83 
KA"PUCHEA D" 14 24 82 0.173 12 
LAO 10 22 74 0.156 18 
~ALAYSlA O 324 351 0.742 23 
PHILlPPINES 567 511 1996 4.216 38 
EAST mOR 13 14 o 0.000 O 
SIN6APORE 3 3 1 0.002 o 
SRI LANKA 321 547 648 1.370 41 
THAILANO 1915 5294 18921 39.974 380 
VIET NA~ 1199 1076 2755 5.821 48 

----.--------.-----------.-----------------------------------------------------.---
ASIA 18208 27956 47333 100.000 22 
--------------------------------------~--------------------------------------------



CASSAVA ANNUAl BROWTH RATES 

PRODUCTION AREA YIElD 
COUNTRY 1965/74 1975/84 1965/84 1965/74 1975/84 1965/84 1965/74 1975/B4 1965/B4 

BRUNEI 2.7 5.0'" 3.8'" I.b 17.9'" 7.3'" 1.0 -12.9" -3.5" 
SURM B.7' lB. 3'" 10.1'" 9.0' 14.3'" 9. S'" -0.3 4.0·" 0.2 
CHINA 15.a .. 7.'14" a.I'" Ib.a .. 3.2'" 7.0'14 -1.0 3.9'" 1.11 .. 
INDIA 8.3'" -1.9'" 2.514' 4.2141 -3.3'14 0.6 4.2u, 1.4" 1.9'U 
INDONESIA -0.1 o.a 1. 214' -1.31 -0.4 -0.9'u 1.2u 1.3'" 2.¡tu 
KAMPUCHEA OM -1.7 1.7 10.6'" 3.B 3.6 14.9u, -5. Su. -LB -4.3." 
lAD 10. Bu, 12.bu, 12.6U' 7.3.u 13.3'" 11.5u, 3.614' -0.7 1.1'" 
KAlAYSIA 4.2'" -0.1 2.411' -2.5 -1.1 1.2' b.7" 1.0 1. 2' 
PHIllPPINES -0.9 9.1" 10.4'" 0.5 6.6'" 6.7'" -1.4 2.5 3.7tu 
EASl mOR 4.0 o. O 4.0 7.7u, 0.0 .J. ]f .. -3.7 0.0 -3.7 
SINSAPDRE -4.3' -LB -10.6'" 0.2 1.1 -b.1u -4.4" -2.9 -4.4 
SRI lANKA 6.5" -1.3 3.Bu. 9.6" -12.3'" -0.3 -3.1" 11. O". 4.1'" 
lHAllANO 14.9'" 8.7'" 14.6u, Ib.7'" 6.0" 14.3'" -I.a. 2.m 0.3 
YIET NA" 0.7 b.3' a.1'" 0.7 10.5'" B.9'" 0.0 -4.2'" -0.9H 

----------------------------------------------------------------------------------------------------------------
ASIA 4.6'" 4.0'" 5.6'" 2.3'" 2.211 3.3'" 2.3"1 I.S'" 2.3"'1 

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



CASSAYA 

COUHTRV 

TRENDS IN YIElD LEVEL BY CDUNTRY 1962/84 

ANNUAl 6ROWTH 
RATE IN YIElD 

19b21B4 
1 

AVEKAGE YIElD AVERA6E YIElD AVERA6E YIElD 
1962/64 1972/74 1982/84 

------·----·---····--KG/HA··---------------·-----

BRUMEI -1'.970f 5567. O 7m.1 3666,7 
BURMA 0.659 8684.2 10071.5 1.900.0 
CHINA 0.729fl 13148.1 12264.0 15469.1 
INDIA 3.168f" 8607.6 17339.3 17924.3 
INDONESIA 1.656fft 7644.0 7B45.9 9838.3 
KA"PUCHEA D" -4.051Ifl 13666.7 9737.5 746'.2 
LAO 3.070111 6666.7 15239.3 14800.0 
KALAYSIA 1.2041 0.0 1399B.0 12113.6 
PH1L1PPINES 2.845441 J ~< b337.2 5630.6 8798.1 
EAST TI"OR -2.079 2355.6 1808.4 0.0 
SINGAPORE -4.366 13852.8 8977.1 10969.0 
SRJ LANKA 2.3321' 7620. S 4954.2 11552.4 
THAILAND -0.033 15680.1 12810.9 16b62.5 
VIET NA" -0.634It 120B.9 1298.7 5639.7 ____________________________ ~~w_~_.~ ___ F ___ ~_~ ____ ~ ______ ~*~ __ ~~ ____ ~ ____________________________ _ 

ASIA 2.209Hf 9132.6 9815.4 12293.1 
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TRENOS IN PRODUCTION, CONSUMPTION AND TRADE OF BEEF 
AND MILK IN LATIN AMERICA 

Carlos Seré 

Meats, milk and dairy products are commodities whieh rank high in 
the preference of Latin American consumers, a fact refleeted by tlÍe 
relatively high income elasticities of these produets in most countries 
of the regíon (see NORES and RUBINSTEIN, 1980; ANDERSEN, LONDORO and 
HOOVER, 1976; SANINT, RIVAS, DUQUE and SERE, 1985; FAD, 1971; SARMA and 
YEUNG, 1985). 

The marked economic recession of the eighties throughout the region 
eaused an important drop in per eapita incomes. During the period 
1980-84 per e;¡.pita in come declined in a11 eountries of Latin America 
except the Dominican Republic (0.3% p.a.) and Panama (0.2% p.a.). 
Extreme cases were Bolivia (-5.5%), El Salvador (-4.8%), Venezuela and 
Uruguay (-3.5%) (CEPAL, 1985). 

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

Beef 

In.1984, Latin America produced 8.2 million MI oí beef (carcass 
weight) of which 62% was produced in the tropical region and 38% in the 
temperate region. 

During the periad 1977-84, production growth rates have tended to 
decline throughout the region, partieularly in temperate Latin Ameriea, 
Erazil and Paraguay, i.e. net exporting eountries. Produetion has grown 
at h1gh rates in some Caribbean countries, Mexico and Peru, wh1ch are 
net importers. In Latin America as a whole production growth rates of 
1.4% p.a. for the period 1969/76 dropped to -0.2% during tbe period 
1977/84. 

Productivity has hasically remained constant since 1968 at a level 
of 29 kg beef c.w. per head in stock while production per eapita has 
declined at arate of -0.7% p.a. for Lat1n America as a whole during the 
period 1968/84. A particularly drastic case ls the Cuban One: beef 
production per capita declined at an annual rate of -3.19% for the 
period 1968/84 while milk production expanded at arate of 3.29% during 
tbe same periodo A similar reductlon in beef produetion per cap ita is 
observed in Paraguay, part of which may be explained by illegal trade 
with Bra"il. 
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International beef prices have dropped markedly since 1980 and this 
is also reflected by domestic prices, particuIarIy in countries like 
Argentina and Brazil where the drop in internal demand caused by 
decreasing per capita incomes coincided with weak internation:ll markets. 
Colombia's beef prices still are about two times the international price 
for beef from larger South American exporting countries. Nevertheless, 
Colombia had net exports of 7,000 MT in 1984, which were made pocsible 
through export incentives and barter trade. 

Latin Ame rica still was a net beef exporter in 1984 but vaIumes 
dropped mainly due to ihe drastic reductian of beef production in 
Argentina. Tropical 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 MT. This 
was mainly due to the increase of beef exports frem Brazil, overriding 
the increase in net imports of Mexico. 

The regional self-sufficiency index declined slightly írem 113% to 
110% between 1969/76 and 1977/84. Per capita consumption has remained 
constant during the period.1969/76 and 1977/84. Tbis nevertheless masks 
the drop in consumption which occurred during the last few years. 

This drop .in demand is clearly shown by the reduction i9 growth 
rates of potential demando Whi1e in the period 1970/80 potential beef 
demand of Latin America was growing at arate of 4.95% percent p.a. as 
production was growing at 2.64% (8ee Trend Highlights 1982), during the 
period 1980/84 potential demand grew at arate of only 1.2% and supply 
declined by -0.3%. This drastic change i8 clearly reflected in the 
evolution of domestic beef prices. 

This picture of decreasing príces, stagnant consumption and 
increased exports has been shown to be directly linked to declining per 
capita incomes.· Economic recovery and polícies to support consumer 
incomes might very rapidly turn this scenarío into the one prevailing in 
the seventies, wheré demand was rapidly outpacing supply. 

Milk and Dairy Products 

Milk production 1s stagnat1ng in Latin America. In 1984, 34 
milIion ~IT were produced (79% in tropical America, 21% in the temperate 
regíon). Growth rates of production dropped from 3.9% in the period 
1969/76 to 1.6% p.a. in the period 1977/84, arate below regional 
population growth (2.3% during the period 1977/84). 

No major changes have occurred in terms of productivity, neither 
per capita nor per cow in stock. 

Latin America as a whole ia a traditional net importer of milk 
powder. This tendency has increased markedly in 1984. The largest 
importers of the regi.on, Venezuela and Mexico, have expanded vo1umes 
imported over the levels of 1976/83. Central America's situation has 
also deteríorated 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 it can be observed that 
while temperate South Amertca somewhat lOeduced its high consumpHon 
level, in the tropics pelO cap ita production rose frOID 86 to 94 kg. Thís 
increase was particulalOly high in Venezuela and in Cuba, the country 
with the highest per capita consumption level of tropical America. 

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

Self sufficiency levels have tended to decrease throughout tropical 
America. They are particularly low in the Caribbean, Central America, 
Bolivia and Venezuela. 

Cuba la en interesting case where the offidal pollcy has been to 
shlft resources from beef to milk production. This has apparently been 
achieved as shown by very high mUk consumption and increasing seH 
sufficiency levels. 

The dairy acenario of tropical America has been influenced by the 
oversupply on the world market and the consequent low international 
price of dairy products. Domestic prices have dropped, production has 
slowed down. while imports and pelO capita consumption have expanded. 
This situation cannot be expected to change in the short runo 
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.W' ;,NO YE.L ¡ STOm Á~iD fRO;¡UC1iC," Fu. "ELEcm ~Es;mi5 
!984 

r.l?gi¡::¡n and 
Country 

WORLD 
UNITED SlATES 
EU~OPE 
LATlN MERlCA 
TROPICAL L. R. 
Brazil 
Col oftbi a 
Venezuela 
TE~PER"TE L.;;, 
Ar¡entina 
AS A 
AFRICA 
OCEANl« 

Prnduction 

Tota! h 
OO(,~t 

4575. !í¡Q. O 
litn1 23.9 
H045 24.1 
~17¡ 17.9 
5046 11.0 
2:93 5~ (i 
b _e 

" 1.4 
330 0.7 

3125 b.a 
2570 5.6 
2730 6.0 
3028 t,.{) 
mI -,), t 

Total 
(,OOh~.ds 

1272541 
¡ 1404') 
134235 
2o~9 le 
202(:75 
lZ2éCd 
nsóv 
f"'l"''''"'' Lld,:i~ 

6j'é~:'. 
:f~S:)ú 
3n;~: 
11:,:2.3 

3f. ::.~!. 

Hods 
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!.i , ' .. ', 
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BfEF AND VEAL PRODUCTION1RELATIVE I"PORTA~CE IN THE REGION 
AND PER CHPITA PRODUCTION LEVELS 

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

COUHTRY 

BRAlll 
"meo 

BOLIVIA 
COLO"BIA 
CUBA 
DO~JNICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH AKERICA 

P R D D U e T ION PERCENTASE PER CAPITA 
-----------10~ KT---------- UF TOTAL PRODUCTION 
---------------------------- 1 K6 
1968/75 1916/83 1984 1984 1994 

1967 
465 

2432 

56 
422 
l76 
35 
58 

118 
91 

217 

1172 

2301 
614 

2916 

83 
586 
147 
48 
86 

loa 
91 

319 

146B 

2293 
780 

3073 

93 
629 
151 
57 

110 
85 

104 
330 

1559 

2B.1B 
9.56 

1.14 
7.73 
I.S6 
0.70 
1.35 
1.04 
1.2B 
U6 

19.16 

17 
10 

15 

15 
22 
15 
9 

12 
24 
5 

19 

lb 
-----------------------------------------------------------------------------------

COSTA RICA 49 75 62 0.76 24 
EL SALVADOR 23 30 30 0.37 6 
SUATEMlA 57 14 b4 o,n B 
HONDURAS 35 56 65 0.80 15 
NICARAGUA 59 66 bO 0.74 19 
PANAftA 38 46 SO O.él 23 

--------------------------------------~--------------------------------------------CENTRAL AKERICA PANA"A 

BARBADOS 
6UYANA 
HAITl 
JAMICA 
TRINIDAD TOB 

CARIBBEAN 

TROPICAL LATl~ AMERItA 

260 

o 
4 

19 
JI 
1 

36 

3901 

348 

o 
4 

25 
12 
2 

ms 

331 

o 
4 

33 
12 
! 

50 

5013 

4,07 

0.00 
0.05 
O. ~1 
O,! s 
0.01 

0.61 

6!.bO 

13 

o 
4 
5 
5 
1 

S 

14 ---------------~----_ .. -----------... ---------------~------------ --------- -----._------
AR.ENTlNA 2376 2B50 2570 31.58 85 
CHILE 158 182 200 2.46 17 
URUGUAY 326 367 355 4.36 119 

TEftPERA1E SOU1H A~ER1CA 2861 3399 3125 l8.40 70 

6762 B173 BllB 100.00 21 

COlü~NS K.Y HOT ADO EIACTLY OUE TO ROUNDIHG 



AREA IN ANNUAL AND PERKANET CROPS AND PERKANENT PASTURES 

PERKANENT PASTURES ANNUAL ANO PERKANENT CROfS 

COUNTRY 1967174 1975/82 . 1983 1967174 1975/82 1983 

----------------------------------- 000 HAS.------------------------·---------

BRAZIl 144192 158500 164000 54799 66003 74700 
"EXlCD 74499 74499 74499 23207 23288 23600 

_.----------------------------------. ---------- -----------------------.-.-.----. ------- - -- ------ - -- - ------ - - -- --
218691 232999 238499 7800/: 89290 98300 

-.--.-------------------------------------------------.------------------.--.--.--.----------------------------
BOLIVIA 27563 27081 2/:950 2403 3339 3375 
COLOK81A 30000 30000 30000 5097 5549 5/:90 
CUBA 2542 2587 2490 2615 3169 3215 
DOKINICAN RP 13/:9 1784 2092 1135 1319 1460 
ECUADOR 2339 3204 4/:00 2564 2592 2482 
PARA6UAY 145/:9 15419 15550 964 I/:/:/: 1940 
PERU 27120 27120 27120 2898 3385 3517 
VENEZUELA 16468 17094 17350 3512 3/:8/: 3758 

---------------------------------------------------------------------------------------------------------------
TROPICAL SOUTH AMERItA 121968 124289 12/:152 21187 24705 25m 
---.---------------.---.---------------------------------------------------------------------------------------

COSTA RItA 1367 1805 21/:7 491 537 /:35 
EL SALVADOR 610 610 610 /:39 700 725 
SUATEKALA 934 1082 1334 1590 1757 IBI5 
HONDURAS 3400 3400 3400 1555 1732 17I0 
NICARA6UA 3384 4147 5050 1445 1378 12/:7 
PANAKA 1127 1161 1161 547 570 584 

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

CENTRAL AKERICA PANAKA 10822 12205 13722 626/: 6674 /:796 
---------------------------------------------------------------------------------------------------------------

BARBADOS 4 4 4 33 33 33 
SUYANA 999 1110 1230 372 437 495 
HAITI 625 519 502 812 BB2 899 
JA"AICA 234 209 200 249 265 2b9 
TRINIDAD TOB lO 11 11 142 158 158 

---------------------------------------------------------------------------------------------------------------
CARIBBEAN 

TROPICAL LATIN AKERICA 

ARGENTINA 
CHILE 
URUSUAY 

1872 

353353 

144480 
11099 
13632 

1853 

371345 

143350 
11809 
13605 

1947 

380320 

142900 
11900 
13/:32 

160B 

107067 

33361 
492/: 
1843 

1774 

122443 

35121 
5455 
1674 

1854 

132387 

35700 
5528 
144/: 

TE"PERATE SOUTH AKERICA 169210 16B7/:4 168432 40131 42250 42/:74 
---------------------------------------------------------------------------------------------------------------

.LATIN A"ERICA 5225/:3 540109 548752 147198 164693 175061 



!lEEF AHD VEAl PROnUCTlOll PER CAPlTA 191>t;/S4 _____________ ~ ____________ ._ ____________________ ~ __ .~ _________________ M __ ~~~~ __________ ~~~ _______ _ 

COUNTRY 

BRAZll 
~EXICO 

BOLIVIA 
COlO"BJA 
CUBA 
DO"INICAN RP 
ECUADOR 
PARA6lIAY 
PERU 
VENEZUELA. 

TROPICAl SDUTH A~RICA 

COSTA RICA 
SALVADOR 
GUATE~AlA 
HONDURAS 
NICARAGUA 
PANANA 

BARBADOS 
GUYANA 
HAITI 
JAMICA 
TRINIDAD ETC 

CARIBBEAN 

TROPICAL lATIN AKERICA 

AR6ENTlNA 
CHILE 
URUGUAY 

LATlN ANERICA 

ANNUAl GRONTH 
RATE 

191>8/84 
1 

-~.SS 
0.50 

-0.41 

2.04ul 
1.21111 

-3.191H 
1.68fu 
!.OOIU 

-4.85uf 
-2.15'" 
~.71" 

-0.11 

1.14 
0.26 

-0.89 
2.36"1 

-2.87Iu 
0.13. 

-0.14 

-6. Hu 
-2.54UI 
t.J7uo 

-0.46 
-1.891 

0.3B' 

-0.28' 

-0.72 
0.0$ 
0.67 

-0.57 

-O.72u 

lEVEl OF SIGNIFICANtE IS REPRESENTED AS FOllOWS 
••• P{O.005 11 P{O.OI 'P(O.05 

AYERAGE AVERAGE 
1968175 1916183 1984 

--------------------KG/YEAR----------------------
19.8 
B.7 

15.9 

12.S 
19.b 
20.2 
7.4 
9.2 

49.4 
6.5 

IB.7 

15.9 

26.9 
6.1 

10.3 
12.S 
28.3 
24.0 

14.8 

1.8 
5.7 
4.1 
5~ 1 
1.4 

4.2 

15.4 

97.1 
16.5 

115.5 

77.5 

23.4 

19.1 
B.9 

15.4 

15.0 
22.9 
15.1 
B.3 

10.8 
35. O 
5.2 

20.8 

16.3 

34.3 
6.4 

10.4 
15.3 
24.8 
24.1 

15.6 

4.4 
4.4 
5.6 
1.3 

4.2 

15.3 

102.0 
16.5 

12ó. O 

B1.2 

23.1 

11.3 
10.1 

14.1 

15.0 
22.4 
15.2 
U 

12.1 
23.8 
5.4 

18.5 

15.6 

24.5 
5.~ 
7.B 

15.4 
19.0 
13.4 

12.9 

4.3 
5.1 
5.2 
0.9 

4.5 

14.5 

85.4 
Ib.a 

lIB.7 

69.5 

20.8 



BRAZIL 
HEXICO 

BOLIVIA 
COlO"BIA 
CUBA 
DO"INICAN RP 
ECUADOR 
PARAGUAY 
PERU 
YENEZUElA 

BEEr AND VEAL ANNUAL GRONTH RATES OF PRODUCTlON ,POPULATION AND PRODUCTlON PER CAPlTA. 1969/B4 

PRODUCTION POPULATION PRODUCTIO~ PER CAPITA 
1969/76 1977/B4 1969/76 1977/B4 1969/76 1977/B4 

3.0"1 
2.6"1 

3.0111 

5.11" ~ 
3.1" 

-7.2ul 
3.8111 
3.311 

-3.3" 
-l.BII 
4.2111 

0.2 2.6u' 
4.1111 3.2"1 

1.1 2.Bul 

3.1111 2.4111 
1.B .. 1 2. 2111 ~ 
1.111 1.7+" 
5.2111 2.9111 
4.1111 2.911' 

-4.Blu 3.1111 
3.111 2.7111 
2.11 3.6111 

2.21" 0.5 
2.61" -0.6 

2.3m 0.2 

2.6ul 2.611 
2.2ul 0.9 
0.6111 -B.BIII 
1.2U' 0.9 
3. Uf,' 0.3 
3. !tu -6.51" 
2.3'11 -4.51" 
3.411' 0.6 

-1. 9 
1.S 

-1.2 

0.5 
-0.4 
O.S 
3.914' 
1.0 

-7.9'H 
0.8 

-1.3 
----------------------------------------------------------------------------------------------------------------

TROPICAL SOUTH A"ERICA 1.1 1.7'" 2.6111 2.3fH -1.S1 -0.6 
----------------------------------------------------------------------------------------------------------------

COSTA RICA 
SAlVADOR 
GUATE"AlA 
HONDURAS 
NICARAGUA 
PANA"A 

CENTRAL A"ERICA PANA"A 

BARBADOS 
GUYANA 
HAlT! 
JAnAICA 
TRINIDAD ETC 

CARIBBEAH 

TRDPICAl lATIN A"ERICA 

ARGENTINA 
CHILE 
URUGUAY 

TE"PERATE SOUTH A"ERICA 

lATIN A"ERICA 

B.4111 
7.9111 
1.4 
4.6" 
1.9 
4.9'H 

4.41u 

-17.B"1 
-0.9 
2.6uI 
1.5 

-2.S1 

1.51U 

2.51U 

-0.4 
2.B 
1.3 

-0.0 

1.4 

lEYEl or SI6NIFICANCE IS REPRESENTED AS rOLlONS 
Uf P(0.005 .. P(O.OI f P(O.05 

-4.611 2.5111 
0.0 2.9111 

-1.1 3.1t1l 
4.911 3.21" 

-5.0 3.3uI 
3.0' 2.71" 

-1.01 3.0ul 

22.\1 0.5uI 
3.211 2.2!" 
6.3111 2.3uI 
0.0 1.7uI 

-6.B 1.IUI 

3.9"1 1.9uI 

1.21 

-3.3'" 
3.3111 
3.2 

2.7+" 

1. 7111 
1. )111 
0.2uI 

-2.2" 1.6UI 

-0.2 2.6111 

3.1"1 S.B." 
2.9111 5.011 
3.01" -1.6 
3.5111 1.4 
3.51" -1.4 
2.4111 2.21u 

3.1111 1.4 

O.Bu -IB.31"-
1.7111 -3.2Iu 
2.41" 0.3 
1.2ftf -0.3 

-O.S -3.6" 

1.BuI -0.5 

2.4uI -0.2 

1. 6UI -2.1 
1. 71" 1.1 
0.61" 1.1 

1.6111 -1.6 

2.3fft -1.2 

-7.7411: 
-2.811 
-4.0 
1.4 

-B.6" 
0.6 

-4.0111 

20.31 
1.5 
3.9ul 

-1.21 
-6.4 

2.1"1 

-1.21 

-4.9'" 
1.6 
2.6 

-3.B"1 

-2.5111 



BEEF AND VEAL PRODUCTION PER HERD IN STOCK 1968194 
--------------~~-~---------_.---~-_.~-----------------------------------~-------------------------

cnUNTRY 

BRAlll 
KEnCO 

ANNUAl. liRllVTH 
RATE 

1969194 
Z 

-1.33n 
0.39 

AVERAGE AYERAGE 
1969175 Im/83 19M 

--------------------K6IHEAD----------------------
24.3 
la.l 

23.6 
19.9 

17.3 
20.S 

-0.97" 22.8 22.4 18.0 
---------------------------------------------~---~---------~-------~------------~--------------_.-

BOLIVIA -0.23 21.9 21.3 21.6 
COLOKBIA 1.9BHI 20.0 24.2 26.4 
CUBA -1.991H 29.7 24.9 23.6 
DOKINICAN RP -0.19 25.5 23.9 28.6 
ECUADOR 2.41m 24.1 29.3 33.3 
PARAGUAY -2.%'" 25.8 20.1 Ib.l 
PERU I.!I 22.4 22.5 lb.a 
VENEZUELA 1. 54'" 25.5 30.5 26.9 

TROPICAl. SDUTH AKERlCA 

COSTA RICA 
SALVADOR 
GUATE~Al.A 
HIlliDURAS 
NICARAGUA 
PANAnA 

CENTRAL AMERItA PANAKA 

Q.13uf 

-0.03 
3.33<H 

-0.37 
2.05<" 
0.36 
1.09ft 

0.Bl1 

23.2 25.0 26.0 

30.3 35.1 24.3 
21.4 24.9 32.0 
36,6 45.2 24.b 
21.2 24.7 2b.7 
25.5 26.1 30.0 
30.1 32.7 34.V 

27.4 31.0 27.6 
---------------*-------------------------~-----------~--~-------------~--------------------------BARBADDS 

SUYANA 
HAITl 
JAftAICA 
TRI N1DAD ETC 

CARIBBEAN 

TROPICAL LATIN AMERICA 

-6.04" 
-1.49iu 
0.42'" 

-0.46 
-2.7~H 

-o. lB 

-0.38 

23.2 
15.5 
23.7 
41.5 
22.3 

25.3 

13.2 
24.1 
41.5 
19.9 

25.3 

23.6 

12.8 
24.4 
31.7 
13.2 

24.1 

;--~~---~~-----------------------~--~--------_._-----------_.------~------~---------~-------------
ARGENTINA 
CHILE 
URUGUAY 

TEKPERATE SGUTH ANERICA 

lATlN AKERICR 

0.32 
-0.21 
-0.23 

0.21 . 

-0.47 

lEVEl OF SIGNIFICARtE 15 REPRESENTED AS FOLLO~S 
•• , P(O.005 'f P(O.OI iP{O.05 

45.9 
50.6 
34.b 

44.4 

29.1 

!l0.7 
50.2 
34.5 

48.2 

29.9 

48.0 
51.7 
31.4 

46.7 

26.1 



BEEF AND VEA!. ANtruA!. 6ROWTH RATEE OF PRODUCTlON ,5TOCKS AH PRODUCTlO~/¡¡¡:AD IN sroo 19bWB4 
-------------------~~-------------~----------------------~~-~-----------------------~---------------------------

PROOUCTION STOCK PRODUCrJD~/HE"D !h SToe" 
CDUNTRY 1969176 1 977JS4 1969/76 1977184 196917b 1977/84 

3. Off. 
2.61n 

3.0"1 

0.2 3.7 •• ' 
4.lt.. 2.5"1 

1.1 3. 4tH 

6.l' -0.6 
4.4< 0.1 

5.8. -0.4 

-6.11" 
-0.3 

-4.7t .. 
-~-----------------~~----------------_.------------------~-~---------------------------------------------------

BOLIYIA 
COLD"BIA 
CUBA 
DOftINICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

S.IUI 
3.1" 

-7.2m 
3.8nl 
3.3H 

-S.lu 
-I.an 
4.2"1 

S.Un 
I.su. 
I.UI 
5.21H 
4.UH 

-4. SI" 
3.ln 
2.U 

b.ln. 
2.8." 

-2.50 
9.3'" 
0.1' 
3.0'" 
0.9 
2. f1fU 

2.31 -1.6 
-0.2 0.3 
1.9. -4.7". 

-0.7 -5.5ul 
3.1> 2.5" 

-2.0. -6.3"1 
-3.31 -2.M" 
3.41 2.2" 

0.81 
2.1111 

-O.SI 
5.9H. 
1.0 

-2.7" 
6.4H 

-1.3 
-----------------------------------------.------------------------~ ___________________ r--------------------·----

TROPiCAL SDUT" ~ERICA 

COSTA RICA 
sru.VADIIR 
6UATEnAlA 
HIlNOURAS 
NICARAGUA 
PANAnA 

CE"TRAl AnERICA PANAKA 

BARBADOS 
GUYAHA 
HMTI 
JAnAICA 
TRINIDAD ETC 

1.1 

a.4Ht 
7.9tH 
1.4 
4.611 
1.9 
4.91" 

4.4"1 

-17 .DIH 
-0.9 
2.6Ut 
1.5 

-2.51 

1.7iU 2.21H 

-4.611 
0.0 

-1.1 
4.9" 

-5.0 
3.0· 

-1.01 

22.11 
3.2" 
b.lHI 
0.0 

-6.9 

3.11" 
-1.9 
0.2 
2.b1H 
2.2t 
2.3tH 

l.aH' 

o.ó 
1.5 .. t 
!.3H 
1.ln 2.au. 

0.61 -1.1 

4.21 4.711 
-5.71 9.8"1 
8.41 1.2 
3.7. 2.0 

-4.91 -0.3 
0.91 2.bHI 

1.51 2.71 

-0.3 -IB.3 .. t 
2.51 -2.511 
6.31 1.31U 
1.91 0.3 
0.2 -5.3"1 

1.11 

-8.9"1 
5.7" 

-9.5** 
1.1 

-0.2 
2.1 

-2.4"1 

20.01 
0.6 
0.0 

-1.9" 
-7.1 

-----------------------------------------------------~-------------------~---~------------~----------~----------
CARIBBEAH 

ARGENTINA 
CHILE 
URUGUAY 

LATIN AMERICA 

1.51u 

2.51U 

-0.4 
2.B 
l. J 

-0.0 

1.4 

lEVEl OF SIGNIFICANtE IS REPRESENTED AS FW_lONS 
'Ii P(O.005 II P{O.Ol I P{O.05 

3.911' 1.4"1 

1.2' 

-3.3'11 
3.3'" 
3.2 

2.91" 

2.9'" 
l.Ont 
3.91" 

-2.2" 3.)'" 

-0.2 3.0"1 

4.bl 0.1 

4. U -0.5 

-1.9' -3.3 
1.9' -0.2 

-0.1 -2.6 

-1.41 -3.1 

2.91 -1.6 

-0.8' 

-3.01" 

-1.4 
1.4 
3.3 

-O.B 

-3.0'" 



DEEf AND VEI\l* SUnftARY DF LATIN AKERICA TRADE(THOUSAND TONS) 

REGION [XPIlRr ¡"PORT +I"PORT-lIPDRl 

1968/75 1976/83 1984 1968175 197blB3 1984 196B/75 1976/B3 

BRIIllL 73 41 116 11 127 35 -b2 SI> -Bl 
"meo 29 16 2 I b 53 -2B -JO 51 ---~------------_______________________________________________________________________ A~_~ ________________________________ • ______ 

102 51 !lB 12 113 88 -90 16 -30 
-~~~-------------------------------~-~------------------------------------------------------------------------------------------.-

BOLIVIA 
COLOKBIA 
CUBA 
DOIUMICAM RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL sourH AKERlCA 

COSTA RIC~ 
SALVADOR 
SUATE"ALA 
HONDURIIS 
NICARAGUA 
PANAnA 

BARBADOS 
SUYANA 
HAlTl 
JAMICA 
TRINIDAD 

CARIBBEAH 

J 
J7 
2 
b 
o 

10 
o 
o 

36 

22 
2 

14 
15 
23 
2 

78 

1 
17 
o 
3 
1 
3 
o 
1 

26 

'19 

• 14 
22 
23 
2 

94 

1 
1 
1 
o 
1 

4 

o 
S 
o 
1 
o 
7 
o 
o 

16 

20 
2 
9 

14 
11 
3 

59 

o 
o 
¡ 
o 
1 

2 

o 
1 
o 
I 
o 
o 
7 
2 

11 

I 
1 
I 
o 
1 
1 

5 

2 
1 
1 
4 
3 

11 

o 
1 
1 
1 
o 
o 
9 

11 

29 

I 
I 
I 
1 
1 
¡ 

3 
o 
1 
4 
8 

16 

o 
1 
o 
1 
o 
o 

10 
6 

lB 
() 
o 
o 
o 
o 
o 
o 
3 
o 
1 
1 
9 

-1 
-lb 
-2 
-5 
o 

-10 
7 
2 

-25 

-21 
-1 

-13 
-15 
-22 
-1 

-7J 

1 
O 
o 
3 
2 

6 

-1 
-16 

I 
-2 
-1 
-3 
9 

16 

-18 
-3 

-13 
-21 
-22 
-1 

-98 

2 
-1 
o 
4 
7 

12 

o 
-7 
o 
o 
o 

-7 
10 
6 

2 

-20 
-2 
-9 

-14 
-11 
-3 

-59 

3 
o 
O 
1 
8 

12 
--------------------------------~-------------------------------------------------------------------------------------------------
TROPICAL LAr IN A"ERICA 

ARGENTINA 
CHILE 
URUGUAY 

IFRESH,CHlllED OR FROZEN 

221 

262 
1 

100 

lBI 

245 
2 

lIS 

195 39 

O 
21 
o 

IS4 

o 
5 
o 

120 

o 
5 
o 

-192 

-262 
20 

-1M 

3 

-245 
3 

-115 

-75 

-ll4 
5 

-92 



BEEr AMD VEAl I PRODUCTION,TRADE ANO APPARENT CONSU"PTION 
--------------~----------------------------------------------~------------~----~-~-----------------~~--------------~--------------- ) . 1969176 1917/B4' 

------------------------~--~-------------------------- -------------~----~---------~-~~----------------------APPAREMT SElF APPARENT SELF 
+I"PORT APPARENT PER CAPITA SUFFICIENCY +I"PORI APPARENT PER CAPITA SUFFICIENCY 

_ CllUNTRY PRODutTlOH -EXPDRT CONSU~TlON CONSU~TlON lMDEI PROnUCTION -EIPORT CONSUKPTIOH CONSU~PTIOH ¡NDEI 
------------------------------~----------------------------------~-----------------------------------------------------------------------------1000 nT----------- -----KG---- ------------1&00 "T ----------- -----,:6----

2027.0 -144.2 1882.8 18.5 107.7 2316.1 -156.8 2159.3 17.5 107.3 
414.8 -23.4 451.4 8.1 105.2 645.9 2.0 647.9 9.2 99.7 

2~-o1.8 -167.6 2334.2 14.83 107.18 2962 -154.8 2801.2 14.48 105.51 -------... ---.. _---------_ .............. _ .. _-------------... -.. _-------............ _-------------~~ ... _-"'''' .. _------------------~----------------- .. -- ....... -'; 

BOLIVIA. 59.0 -0.7 58.4 12.7 101.2 85.8 0.3 Sb.l ¡5.2 99.6 
COLO"SIA 442.5 -18.8 423.1 19.3 104.4 596.9 -1405 582.3 22.2 10M 
CUBA lb7.0 71.7 236.1 26.7 70;0 148.1 87.8 235.9 -"J 

L't."" 62.8 
DOnlNICAH RP 36.4 -4.4 32.0 b.1! m.7 49.7 -1.7 48.0 8.2 103.5 
ECUADOR 60.0 0.1 60.1 9.4 99.8 91.2 0.2 91.4 11.2 ~.6 
PARAGlIl1Y lIb.l -39.4 76.9 30.9 151.2 106.4 -10.3 96.1 29.8 110.7 
PERU . 90.9 7.6 9&.5 6.B 92.3 92.8 9.7 102.5 5.8 90.5 
VENEZUELA 228.6 2.4 231.0 19.2 99.0 326.1 IU 345.2 21.7 94.S ___ ._ft ___ ... ____________________ ~ ________ ~~--_-_-------__________________________________________ ~ ________________________________ ; 

TROPICAL SOUTH AHERICAI200.7 19.51 1219·.3 16.09 98.4B 1m 90.65 1587.6 17.16 94.29 
--------------------------------------------------------------------------------------~-------------------------------~-----------COSTA RICA 54.0 -23.2 30.8 16.7 175.5 72.S -28.0 ~4. 9 19.7 162.3 

El SAlVADOR 24.6 -0.4 24.2 6.3 101.5 29.9 1.3 31.2 6.4 95.8 
SlIl1TEHALA 59.0 -16.3 42.6 7.4 138.3 n.s -26.5 47.3 6.4 156.1 
HONDURAS 37.0 -14.7 22.3 1.8 166.0 5S.7 -18.5 40.3 10.7 145.8 
NICARA6l1l1 61.1 -22.7 39.0 18.2 158.2 hU -19.1 45.5 16.2 142.0 
PAMA"A 39.8 4.7 44.5 27 .• 89.3 46.5 4.7 51.1 26.1 90.9 

CENTRAL AKERICA PAMAHA276.0B -72:58 203.50 12.50 135.67 346.41 -B6.07 260.34 12.52 133.06 
-------------------------------------------------------------------------------------------------------------------------~--------

BARBADOS 0.4 6.5 7.0 28.8 6.0- 0.3 s .• 5.~ 22.7 4.9 
BUYARA 4.l o.s 4.9 •• 6 83.9 3.8 0-.0 3.8 4.3 99.1 
HAlTI 20.0 -0.3 19.7 4.0 101.6 26.9 0.0 26.9 4.b 99.9 
JMAlCA 11.1 11.6 22.1 11.6 48.8 12.3 8.5 20.7 9.4 59.1 
TRINIDAD TOB 1.5 6.3 7.8 7.4 IB.1 1.5 14.4 15.9 14.1 9.2 _____ ~ __________________________________________________ _____________________________________________ ~ __ ~ ____ w _____________ .~ _____ • 

CARIBBEAH 37.04 24.98 62.02 6.98 59.72 4U9 28.55 73.25 7.07 61.02 
_ •• _------------------------~~-----------------------------------~---------------------------------~-----------_.----------------- ¡ 
TROPICAL lATiN MERICA4015.7 -196.1 3819.0 14.8 105.1 4950.1 -121.7 4728.4 14.9 102.6 -----,..--------------_ .. _ .. _------.. --------... -..... _----------_._-------------------------._----------------------------- .... _----------- : 

í ARGEMTiNA 
, CHILE 
, URUGUAY 

2407.6 -496.5 
16l.3 20.1 
334.3 -109.0 

¡ TE"PERATE SQUTH AnERIC290l.2 -585.4 

1911.1 
181.5 
225.3 

2317.8 

16.4 
18.5 
79.5 

61.6 

m.o 
88.9 

148.4 

125.3 

2819.6 -498.6 
162. o b.l 
361.2 -117.3 

3362.8 -609.9 

2321.0 
188.0 
243.9 

2152.9 

81.5 
16.8 
B3.2 

6U 

121.5 
96.8 

148.1 

122.2 _________________________ w ___ ~ _____________________ ~ _______ ~ _________ ~ _________________________________________________________ ~~_ 

j LAllN A"ERlCA 6918.9 -782.1 6136.8 20.6 112.7 8212.9 -131.5 7481.3 20.6 109.8 
----~-----------------------------~----------------------------------------------------------_._-------------~--------------------

, fFRESH,CHiLlED DR FROIEN 



Beef ano V •• I:Ano •• 1 Sro.ln Rates of Pol'filial ÚD.e,t,c De.ano 
and Produdion by CGuotr,. Aver.q. l%{)íll, 

Trop1cal lahn A;.erltif ¡.2 

Br.,íl 1 , 

Me,icD l.8 
Bol" .. -2.9 
CQlombia 2.0 
t.cuador 1.7 
roilraguilY 2.9 
f'e-ru 0.1 
Ve-nezueh LS 
Cuba n.d. 
rtDIÍmcan RP I..Ó 

[entr.l Americe ~ P.n ... (1, j 

Costa Ri (. (J, :. 

El Salvador -1.0 
buatemala O,~, 

H{HH:hJ.f a; J.. 
lhraraºu~ 2.7 
f'a~~(la 2.3 

Co" bbea, -0.3 

t.uyilna 4.5 
H.,tí -O. ) 
Jafíiüea. -2.~ 

Trinidad} lobaqo 2.2 

¡e.perate Lat,r ;"¡¡friCil 1.Q 

RrgEntina 1.3 
[t., l. (1.3 

ljf t!9~ay 0.3 

LatIr; HHf ica 1.2 

~E~and estf"2t~rl liEing d=p~ey+eyp 
.l.ere d;;;¡u1f¡ual ~fGwth ¡ate nf dOile!itH: ceitilnd 
íy:ar¡f;ual gfúwtt¡ rete ¡)t p:!D-..;i¡¡:tifF'" 

y~a:'jnlJal i1rOWHtfi<if o ... fl'i'~l pH ~~p)h H,Cc.ie 
e=¡nCDJE elastlc:tv DI d~~a~d 

l.. 

U 
;'.5 
l.3 
1.0 
~ '\ v .. 

-8.4 
1>.4 

-j.2 
-0.3 

- o l.w 

-1.1 

-7.9 
L. 

-8. ~, 
5.2 
:'. (1 

3.8 

3.4 

(¡, {I 

B. i 
-2 •• 

~2ü.e 

- J.l 

-3.B 
5.4 

-1.6 

-(1.3 



Uí 

1.8 
1 -, ,.' 

1 .' .. ' 
1,;:' 

LA 

1.3 

1.2 

11 

1 

0.9 

OB -

07 

1).(; -

o USA, 

Australia; 
Argentinal 
LeC .• 
U.S.A.: 

", 

" ,/ 

,l!, " 
/-" 

t 

. .:.:.;:: 
",,-" "-" 

" 

,,-1:, 
" 

'\..., 

\\,,' 

\~ 

EEC 

Wholesale, 8risbane, Oxen 301-320 kg, slaught. W.T. 
Buenos Aires, Wh~lesale Liniers, young bulls, liveweight. 
Wholesale, adult, wei9~ted average liveweight. 
Wholesale Omaha. Steers 900-1100 lb livewelght. 

SOURCE. tAO (several issues) 

" 

" " 

,ó,lJElrolkl 



1.3 

1 -

0.8 ~ 

0.7 

70 

Sources: 

DI) ('('¡ esti e F:' rice c:.l Beef 

BRASIL, 
COUlPlBIA, 
ARGENTINA. 

Wi 1', ¡l,merb::J 

í ... -r-- . --ro" 
b(¡ 

+ 

lBG( (several issues) 
FAOEGAN and public services company of Medellln 
JUNTA NACIONAL DE CARNES (1986) 
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PRODUCTIONI~ElATIVE I"PORTANCE IN THE REGIDN 
AND PER CAfITA PRDDUCTIDK LEVELS 

COUNTRY 

BRAIIL 
/lEXlCO 

PRO D U e T ION 
-----------1000 "T----------

1968/75 1976/83 1984 

7908 
4154 

11063 

10690 
6560 

17249 

10500 
7221 

l7721 

PERCENTAGE PER CAPITA 
OF TOTAl PRODUCTION 

% K6 
1984 1984 

30.19 
21.19 

~I. 98 

79 
94 

85 
-----------------------------~.----------------------------------------------------

BOLIVIA 42 65 SO 0.23 13 
COLO"BIA 2212 2421 2800 8.21 100 
CUBA m 1121 1100 3.23 110 
DOHIN1CAN RP 299 403 460 1.35 75 
ECUADOR m Sbó 990 2.90 109 
PARAGUAY 9b IS5 lb5 0.48 46 
PERU B08 BOl 750 2*20 39 
VENEZUELA 1013 1341 1487 4.36 83 ________ ~ ___ ._. ________ ~ ______________________________________________________ ~ __ v_ 

TROPICAL SOUTH A"ERICA 

COSTA RICA 
EL SALVADOR 
SUATEflAlA 
HONDURAS 
NICARAGUA 
fANAHA 

BARBADOS 
.UYANA 
HAlTI 
JAMICA 
TRINIDAD TOB 

CARIBBEAN 

TROPICAL LAIIN AMERitA 

ARSENTlNA 
CHILE 
URUGUAY 

TEMPERArE sourH AMERICA 

lAilN AnERICA 

5926 

212 
182 
275 
m 
m 

72 

1293 

6 
17 
20 
45 
9 

96 

19377 

4971 
9b7 
721 

6664 

26042 

COLUHHS MAY HOl ADD EIACllY QUE TO ROUNDIHG 

7173 

307 
269 
3lB 
m 
289 
91 

1503 

7 
13 
21 
49 
7 

97 

26023 

5417 
1039 
B03 

7259 

33282 

7832 

340 
249 
330 
2S0 
125 
92 

1m 
B 

15 
22 
48 
B 

101 

27076 

5200 
950 
B80 

3410b 

22.9b 

1.00 o.n 
0.91 
0.B2 
0.37 
0.27 

4.15 

0.02 
0.04 
0.06 
V. J4 
0.02 

0.30 

79.39 

15.25 
2.79 
2.58 

20.61 

100.00 

7B 

134 
46 
40 
66 
40 
43 

55 

31 
16 
3 

tI 
7 

9 

78 

173 
80 

294 

ISé 

87 



COíl MIL", STOCK, ¡¡Nü fRDD;¡CTlUN FeR SELEnED REGICNS 
1984 

ReQior. and 
CGuntry 

f:CRLD 
UNI7Eé STAT,S 
Ei..!ROPt 
~~TIN AIíERILA 
TROPICAL L.A. 
~r ti;; il 
~ü¡o{¡b~? 
V~rH:zue! a 
TE~PE?ÑTE L.?" 
Arll.E'nh!'!a 
?tsU, 
AFRICA 
DCEANIA 

Total 
QOO~l 

448587 
6m6 

18;;399 
34578 
27546 
10500 

28QO 
14ijl 
70:30 
520(1 

3721: 
1073(' 
i3b:l 

Produchon 

1ÜO.0 
13../ 
~ i. ~, 
:. i 

t, i 
' 1 
.l. •• ' 

\-.t 
v" 
l.b 
1." B.3 
2.4 
3,0 

Tntd 
Z!;J0h~ars 

22154c 
11200 
50017 
3646: 
:12313 
i470(i 
Lb{lt 
1387 
415\) 
:97(, 

5HSB 
22392 

3B5E 

StOCKS 

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

10O,0 
e 
.J. ; 

22~1 
i6.~ 
14,6 
o.~ 

1.3 
ü.6 
¡ • 1 

" ~ . ..: 
... ) .. 
' ... 
¡ \'. I 

~. e 



CON ftllK PRODUCTION PER CAPITA 196B/B4 

COUNTRY 

BRAm 
"EXlCO 

BOLIVIA 
COlQHB1A 
¡;UBA 
IlllHINICAN Rl' 
ECUAIlllR 
PARAGUAY 
PERU 
VENEZUElA 

TROPICAL SGUTH AHERICA 

COSTA RICA 
SALVADOR 
6UATEftALA 
HONDURAS 
NICARAGUA 
PANAM 

CENTRAL AKERICA PANA"A 

8ARBADOS 
SUYANA 
HAITI 
JAMICA 
TRINIDAD EH: 

C¡\RIBllEAN 

TROPICAl LATIN AftERICA 

ANNUAl GROWTH 
RATE 

196BIB4 
Z 

0.88u 
2.09fff 

1.33<" 

3.16ut 
-O.94uf 
3.29"1 
1.531u 

-o. 75ft 
2.04nl 

-2.7s<n 
0.16 

1.56tH 
0.88 

-1.22m 
0.27 

-10.65lfl 
-0.44 

-1. 71uf 

1.79<ft 
-4.241" 
-1.48"f 
-0.65u 
-2.19" 

-¡.61tu 

0.71fn 

AVERAGE AVERAGE 
1968/75 1976/B3 1984 

--------------------KS/YEAR----------------------

79.6 
77.0 

7B.7 

9.3 
103.3 
82.3 
63.0 

117.1 
39.1 
57.7 
81.0 

BO.> 

117.3 
48.5 
4B.8 
62.2 

182.4 
46.1 

73.4 

24,3 
23.2 
4.1 

23.6 
8.2 

1l.1 

n.5 

88.6 
95.4 

91.1 

11.8 
94,5 

m.7 
69.7 

109.3 
49.b 
46.5 
87.2 

139.3 
57, ! 
4~.5 
62.~ 

tll. b 
47.5 

67.8 

2B.6 
15.5 
3.7 

22.3 
6.0 

9.6 

93.4 

79.2 
93.8 

B4.5 

12.9 
99.6 

!lO. 4 
75.4 

108.9 
4b.1 
39.1 
83.5 

78.3 

134.2 
46.2 
40.4 
66.2 
39.~ 
43.1 

55.3 

30.5 
16.0 
3.4 

21.0 
7.2 

9.2 

78.2 
------------------------------------------~--------~~---------------------------------------------

ARBENTIMA 
CHILE 
URUGUAY 

TERPERATE SDUTH AKERICA 

-o. bit 
-1.3B+" 
0.97+" 

-0.61H 

0.2B 

LEVEl OF Sl6NlfICANCE IS REPRESENTED AS FOlLOWS 
••• P(O.OOS ff P{O.OI iP'O.OS 

201.2 
100.B 
255.3 

179.9 

89.1 

193 •• 
94,5 

275.3 

173.2 

94.0 

172.8 
ao.o 

294.3 

lS6.4 

87.2 



CON "ILK ANNUAL GROWTH RATES OF PROOUCTION,POPULATION ANO PROOUCTION PER CAPITA. 1969/84 

PRODUCTION POPULATION PRODUCTION PER CAPrTA 
1969/76 1977/84 1969/7b 1977/84 1969/76 1977/84 

BRAlIl 
"EXICO 

BOLIVIA 
COLO"BIA 
CUBA 
DomICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

5.BIH 
4.81H 

5.5111 

7.1H' 
-0.6 
5.5111 
3.4111 
2.2111 
5.9111 
0.2 
4.4111 

1.91 2.1.111 
2.81H 3.2111 

2.3111 2.8111 

6.5H' 2.41H 
2.buI 2.2uI 

-0.2 1.71u 
4.2u 2.9111 
3.21 2.9ul 
2.211 3.1111 

-1.3111 2.7111 
3.0111 3.6111 

2.2HI 3.311 
2.6111 l.bll 

2:3111 2.711 

2.bHI 4.711 
2.2111 -2.BII 
O.buI 3.9111 
1. 2111 0.5 
3.IIU -0.7111 
3.1"1 2.711 
2.3111 -2.511 
3.4fff 0.8 

-0.2 
0.1 

-0.1 

3.811 
0.3 

-0.9 
3.0' 
0.1 

-0.9 
-3.7111 
-0.4 

----------------------------------------------------------------------------------------------------------------
TROPICAL SDUTH A"ERICA 1.9HI 2.0111 2.6111 2.3111 -0.7 -0.411 

----------------------------------------------------------------------------------------------------------------
COSTA RICA 5.8111 1.11 2.5ul 3.IHI 3.3111 -1.911 
SALVADOR 7.4111 0.2 2.9111 2.9111 4.411 -2.71 
GUATE"ALA 3.4111 0.711 3.1111 3.OIH 0.3HI -2.3111 
HONDURAS 1.91" 1..1.111 3.2111 3.51H -1.311 3.11 
NICARAGUA 3.bul -23.1111 3.3111 3.5111 0.3 -2b. bUI 
PANAMA -1.2 -0.3 2.7111 2.4111 -3.911 -2.711 

----------------------------------------------------------------------------------------------------------------
CENTRAL A"ERICA PANA"A 4.0111 -2.411' 3.0111 3.11" 1.01 -5.5111 

----------------------------------------------------------------------------------------------------------------
BARBADOS 
GUYANA 
HAITI 
JAKAICA 
TRINIDAD ETC 

CARIBBEAN 

TROPICAL LATIN AKERICA 

ARGENTINA 
CHILE 
URUGUAY 

LATIN A",RICA 

1.711' 
-B.8111 
3.311' 
0.7 

-4.41 

-0.7 

4.3111 

4.1111 
-0.5 
-0.2 

2.9111 

3.9111 

1.5 ·0.514' 
3.1111 2.2ftl 

-1.0 2.3111 
0.0 1. 7111 
4.9111 1. 1111 

0.711 1.9111 

1. 9111 2.7111 

0.2 
-1.0 
2.9111 

0.3 

1.7111 
1. 7111 
0.2111 

.. 1. 1.11. 

1.6111 2.6111 

o.au 1.31H 
1.7111 -11.0111 
2.4*'1 1.0111 
1.2111 -1.01 

-0.5 -5.511 

I.BIII -2.6111 

2.4111 1.611 

1.6111 2.411 
1. 7111 -2.2 
O.bul -0.3 

I.blll 1.311 

2.3111 1.411 

0.7 
1.4 

-3.511 
-1. 211 
5.4ft. 

-1.1111 

-0.5 

-1. 411 
-2.7 
2.3*" 

-1.21 

-0.7 
---------------------------------------------------------------------------~------------------------------------

LEVEL OF SIGNIFICAACE IS REPRESENTED AS FOLLONS 
111 P(0.005 •• P{O.OI 1 P(0.05 



PRODUCTIDN PER HEAD IN STOCK 1969/84 

ANNUAL GROOM 
C!IUIITRY RATE AVERAGE ¡¡\'ERASE 

1969/84 1968/15 1916/93 1994 
1 --------------------KS/HEAD----------------------

BRAZIl -0.29 784.2 756.9 11403 
!lEXlCD 3.05'" 568.2 161.1 812.0 

0.99'" 693.2 158.3 751.1 

BOllYIA O.IBm 1300.5 136B.3 1429 •• 
CDLOftBIA 0.801f' 909.2 978.4 1000.0 
CUSA 2.301" 1220.0 1416.7 1m •• 
DO"INICAN RP 2.601fl 1419.2 1111.2 2008.1 
ECUADOR -0.14 1325.0 1317.9 1375.0 
PARA6UAY -0.01 1906.0 1906.8 1896.6 
PERU -1.29m 1288.0 1131.8 1111.1 
VENEZUELA 1.24<ft 1021.9 1199.1 1012.1 

-~~-~.~--.---------------~~~~.----------------~---~-------------------~---------------------------
TROPICAL SOUTH AKERICA 0.90". 1018.0 1170.5 1177.0 

COSTA RICA 
SALVADOR 
GUATEMALA 
HONDURAS 
NICARAGUA 
PANA"A 

CENTRAL A"ERICA PANAKA 

BIlRBADOS 
SUYANA 
HAlTl 
JAnBltA 
TRINIDAD ETC 

CARlOSEAN 

TROPICAL LAT1N AMERICA 

ARGENTINA 
CHILE 
URUGUAY 

T["PERAlE SOUTH ~ERICA 

LATlN ~ERICA 

1.52.H 
1.70t" 

-O.5Bn. 
1.42tH 

-3.69tu 
-0.09 

-0.01 

l.ó2.H 
-0.25 
L37Hf 

-0.00 
0.58 

O.57tH 

O.7Blff 

-0.56n 
0.60 
0.40' 

-0.21 

0.40H' 

LEYEL DF SISNIFICANCE IS REPRESENTED AS FDLlOWS 
••• P<O.005 •• P<O.OI .P{O.05 

m.o 
803.7 
905.4 
541.3 

1091.7 
914.6 

BoB.5 

1073.0 
778.2 
202.6 

10\)0.0 
1560.0 

550.7 

789.2 

[904.5 
1322.9 
1567.8 

1751.2 

918.5 

1018.4 
91l.O.5 
875.1 
605.8 
835.8 
975.3 

874.4 

1241.8 
154.0 
m.9 

1000.0 
1.22.8 

573.0 

845.9 

1840.7 
1m .• 
1640.1 

1745.9 

953.1 

125~.3 
954.0 
825.0 
051.2 
025.0 
958.3 

1333.3 
750.0 
236 •• 

1000.0 
1600.0 

587.2 

m.9 
1750. B 
14bl.S 
10bO.4 

1694.0 

i 
• , 
I 
I 

! , 

, , 
R , 



CDI ftlLk ANNUAL GRDNTH RATtS OF PRODUCTION ,STDcKS AND PRODUCIIONIKILKING CON 19b91S4 
--------------------------------------------.-------------------------------------------~-~--~------------------

PROnUCTION STOCK PRODUCTIOM/HEAD Ih SIDCK 
CDUNTRY 1969/76 1977/84 1969/76 1977/84 1969/76 1977/84 

BRAlIL 
IlEXlCO 

BOllVIA 
COLOft8[A 
CUBA 
nO"INICAN RP 
ECUADOR 
PARASUAY 
PERU . 
VENEZUELA 

TROPICAL SOUTH AftERICA 

5.aut 
4.8ttt 

5.5tH 

7. !fU 
-0.6 
5.5u. 
J.'''. 2.21" 
5.9." 
0.2 
4.4 .. 1 

1.91" 

1.91 4.5tn 
2.8"1 2.7"1 

2.J"1 J.Bt .. 

6.S'" 
2.6". 

-0.2 
4.2" 
3.21 
2.2n 

-1.3"1 
3.0'" 

5.4ftt 
-1. 7 
2.9' 
2.4ft* 
2.1"1 
5.81n 
0.5 
2.211 

2.01H 0.4 

0.5 1.31 
1.21 2.1" 

0.8. I.)H 

5.11 1.7'" 
2.41 [.lfU 

-2.3< 2.7" 
-0.2 1.0 
3.9 0.2 
2.2. 0.1 

-1.31 -(j.3 
4.7. 2.2" 

1.91 1.Sln 

1.4 
l.buI 

1.5u 

1.4uI 
0.2 
2.IH 
'.4u 

-0.8 
-0.0 
-0.0 
-1.7 .. 

0.0 
--------------------------~~~----~-------------------------------------~-----~----------------~-----------------COSTA RICA 5.S"1 1.11 4.ltH -I.SI I.an 2.1"1 

SAlVADOR 1.4uI 0.2 3.2111 0.3 4.2u -O.ln 
6UATEMLA 3.4tu O.7u 3.Qfu 2.21 0.41u -1.51 
HOMDUIlAS 1. 9tu 6.6uI ¡.bUf 4.41 O.3u 2.21u 
NICARAGUA 3.óUt -23.IUI 1.3 -15.51 2. 3tH -7.6In 
PANA~A -1.2 -0.3 -0.2 0.5 -I.OU -0.8. 

CENTRAL AftERICA PANAftA 4.0"1 -2.4"1 2.31n -1.61 1.7.n -O.9n 
-----------------------------------.--~-------------------------~--~--------------------------------------------

BARBA~OS 
6UYANA 
HAlTI 
JAMAICA 
TRINIDAD ETC 

CARIBBEAN 

ARGEliTlNA 
CHILE 
URUGUAY 

LATIN A"ERICA 

1.1ul 
-8.8Iu 
3.3ffl 
0.7 

-4.4' 

-0.7 

4.3'" 

4.1'" 
-O.S 
-0.2 

2.9"1 

3.9'" 

lEVEL OF SIGNIFICANtE IS REPRESENTEO AS FOllOWS 
Uf P(0.005 H P(O.OI • P<0.05 

I.S 1.0'" 
3.11" -8.9Iff 

-l. O 0.6ffl 
0.0 0.7 
4.9ul -9.911 

0.711 -0.7u 

1.9141 3.0111 

0.2 4.2m 
-1.0 O. I 
2.9ul -1.8n 

0.3 2.7ul 

I.ó.u 2.9'" 

o.a. O.SH' 
2.9' 0.1 

-1.7 2.6**1 
0.0 0.0 
6.3. 4.5 

-0.4 0.1 

0.9' 1:.1.11 

1.61 -0.1 
-1.1 -0.6 
2.51 1.1+ 

1.2 0.2 

0.91 1.0HI 

0.7 
0.1 
0.7 
0.0." 

-1.4 

1.14 

1.0" 

-1.4 
O. 1 
0.4 

-0.9 

0.71 



DRY "lLX SU""ARY OF LAllN AMERItA TRADEIlHOUSAND TONS) • i 
---------------------------------------------------------------------------------------------------------------------------------- ¡ RE6JON EXl'IlRT I"PORT m?ORT -HPORl ¡ 

19.8/75 197./83 1984 19bB175 1916/83 1984 1968175 197bl83 19B4 
l------~~--~---------------------~----~~--------~--------~------------------------~-.~----~----------------------------~----------- I 

1 
I 

¡ BRAlIL 1 1 1 21 23 25 20 22 24 
1 mlCD 1 1 O 44 90 111 43 89 !l1 
1·-------_··-------------------------------------------~---------------------------------------------------.-----------------------

! 2 2 I 65 113 136 63 111 135 
;.-----~-----------------------------------------------._--~--------------------~~------------------------------------------------ I 

~ 
BDlIYI~ O O O 3 Ó 7 3 6 1 
COLOMBIA ! O O 9 13 3 8 13 3 
CUBA O O O 49 39 36 49 39 36 
DOUHltAN RP 1 1 O 5 1 10 • 6 10 
ECUADDR O O O 2 S 4 2 5 4 
PARASUAY O O O 1 1 2 1 1 2 
PERU O O O 22 24 29 22 24 29 
YENEZUELA 1 1 O 23 91 101 22 90 107 

;-----_.~------------------------------------~---------------------~--------------------------~----------------._---------------~--
1 TRDPICAl SDUTH A"ERICA 3 2 O 114 186 198 111 184 198 : ______________ . __ ~ __ ~ _________ ... ___________ ._~_ff~~_~ ___________________ . _____________________________ . __________ . __ ~ _____________ 

! , 
COSTA RItA 1 1 O 1 3 3 O 2 3 ! ¡ 

( ~ SAlYAOOR 1 1 O 5 11 5 4 10 5 
6UATEMLA 1 1 O 3 7 18 2 6 18 ¡ HDNDURAS O 1 O 3 5 8 3 4 8 

, HICARA6UA 2 2 O 1 5 12 -) 3 12 
PAHA"A O O O 3 4 4 3 4 4 

5 b lb 35 50 11 29 50 

BARBADOS 1 1 1 2 2 2 1 1 1 
SUYANA O O O 2 3 • 2 3 4 
HAll! O O O 1 4 5 1 4 5 
JA"AICA 1 1 O 10 12 11 9 11 II ~ 

-c~~i~~~~~------------------------------~----------~----------;---------i~---------ii---------i~----------2i---------~~--------_i~ r 
---------------------------------------------------------------------------------------------------------------------------------- ! 

-~~~i;~iÑ;~:~~-~~~~~~----------------~¡---------i;----------~--------~~~--------~~i--------~~¡---------~~~--------~~¡--------!~¡ ¡ 
URUGUAY O 2 3 1 1 1 1 -1 -2 f 

---------------------------------------------------------------------------------------------------------------------------------- F 

-~~~~~~~~~-~~~~~-~~~~~~---------------~---------~~----------~--------_:~--------_:~---------~~----------~~----------~---------~! ! 
LATIN AAfRICA 20 29 8 238 389 43B 21B 3.0 430 I 

---------------------------------------------------------------------------------------------------------------------------------- i 



CON mK • PRODUCTION,TRADE AND APPARENT CONSU"PTION 

1969/76 1971/84 

Af'PARENT SELF APPARENT iEtf 
+1"I'ORT APPARERT PI!!< CAPIlA SUFFlCIEMCY +I"PORT APPARENT PER CAPlT~ sllfFICIENCV 

COUNIRV PRDDUCTION -EIPORT CONSUKPTION CONSUftPTION ¡MDEI PRODUCTION -EIPOR! CONSU"PTION CON,URPIION lMDEI 

------------1000 "T-"--------- -----K6---- -----.. -----1000 nI----------- -----KG----
BRAllL 8337.1 181.7 8518.8 B3.7 97.9 10669 19B.5 10B67 BB.I 98.2 
HEXICO 4375.0 437.1 4812.1 86.6 90.9 6794.9 891.2 768 •• 2 109.0 BB.4 _________________ ~ _________________ ~ _______________________ M ______________________________________________________________________ 

12712 1.18.80 13331 84.10 95.36 174M 1089.S lBS54 95.7ú '14.13 _____ ~~ _____ ~~ ______________ ~_~ _______ ff _________ ._~ ______________________________________________________________________________ 

IIYIA 44.S 38.2 93.0 18.0 SU 6B.5 57.B m.3 22.3 S4.2 
C OKBIA 22J7.J 68.5 2306.0 105.0 97.0 2486.1 120.3 260b.5 99.5 '15.4 
CUBA 71h.6 m.b 1250.2 139.8 62.1 1133.0 352.0 HB5.0 152."3 76.3 
¡¡OmitAN RP m.s 37.2 348.7 71.5 89.3 41B.4 65.0 483.4 82.4 96.6 
ECUAliOR 745.9 15.5 m.1 IIB.S 98.0 SS8.6 43.7 932.3 114.1 95.3 
PARAGUAV 101.2 6.8 108.0 43.4 93.7 159,1, 6.1 165.6 51.4 96.3 
PERU 818.9 209.3 1019.2 70.7 90.3 792.3 203.7 996.0 51..2 79.5 
VENEZUELA 1066.6 222.3 1288.9 107.2 82.8 1317.2 842.9 2220.1 139.5 62.0 

-----------------_._-----------------~--------------------------~~---------~-----------------------~----~---------------------~~--
TROPICAL SOUTH A"ERICA610l.1 1062.3 71ó5.4 94.58 85.17 7323.7 1691.5 9015.2 97.46 81.24 
~---------------------~~~----------~---_._----------------------------------------------------------------------------------------

COSTA RICA 224.8 B.8 m.6 126.4 96.2 314.B 26.9 341. 7 150.1 '12.1 
EL SALVADOR 199,2 43.8 243.0 62.9 82.0 21>l.8 67.8 351.6 72.1 75.0 
GUATEMLA 285.6 18.9 304.5 52.5 93.8 m.1 70.1 3B9.1 52.7 82.0 
HONDURAS 175.1 26.1 201.2 70.2 87.0 240.1 42.8 282.9 7S.1 8·\..9 
NICARAGUA 397.5 -11.7 385.8 119.8 103.0 247.1 26.B 273.9 97.7 90.2 
PANAMA 72.4 19.5 91.9 57.0 7B.B 92.9 24,6 117.6 59.9 79.0 

:ENTRAL AftERICA PANA~AI354.7 105.29 89.68 92.79 1477.B 279.02 1756. S B4.49 B4.12 

BARBrulOS b.O 18.4 24.4 100.7 24.5 1.5 9.S 11.3 61.4 43.3 
GUYANA 15.7 29.2 44.8 59.8 35.0 13.8 41.2 5S.Q 62.2 2S.1 
HAlTl 20.3 16.4 36.7 1.5 55.2 21.0 43.3 64.4 10.9 32.7 
JAKAICA 46.6 88.5 135.1 69.1 34.5 48.6 94.7 143.3 65.2 33.9 
TRINIDAD TOB B.3 77.5 85.B Bl.3 '1.7 7.0 120.2 127 .1 112.7 5.5 

._--------------------------~---------------------------------~~-~~-------------------~-------------------------------------------
:ARIBBEAN 96.76 230.01 326.76 36.78 29.M 97.95 309.25 407.20 39.31 24.05 
----------~--------~----------------------------~---------------------------~-----------------------------------------------------
fROPICAL LATIN A"ERICA 20267 2m.4 22283 S6.3 91.0 26363 3369.5 2m3 93.6 BB.? 
._-------------------------------------------------------------------------------------~--------------------------~~-------~------

ARGENTINA 5l16.1 -66.4 504U 202.0 101.3 5342.1 -9,b S3J2.S IB7.3 100.2 
CHILE 980.9 122.3 1103.1 112.7 88.9 1026.5 119.2 1145.7 102.3 BU 
URUGUAY 731. 9 2.4 734.3 259.1 99.7 816.9 -6.S 910.1 216.4 100.8 

If"PERATE 50UTH A~ERIC682B.8 58.2 bSB7.1 IB3.1 99.2 71ilS.5 102.8 728B.3 111.0 98.6 

27096 2014.6 29170 98.0 33549 ·3m.3 37021 101.1 90.é 
~----------------------------------_._--------------------------------------------------------------~----------------~------------
'¡NCLUDES FRESH,DRY AND CUNDENSED "ILK IN TER"S Df FRESH "IL~ 
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Source: BAE (1985) 
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PIS"tAT PROnUCTlnHl~ELATIVE ¡"fURTANCE IN THE RE61DN 
AND PER tarlTA PRODUCTION lEVELS 

---------------------------------------------.--~~----------------------------~----
PRO D U e T ION PERCEMTA6E PER CAPIlA 

-----------1000 "T---------- UF TOTAL PROOUtTION 
---------------------------- 1 K6 COUNTRY 1968/75 1m/B3 1984 1984 1984 

----------------~------~----- -------- -------- -------- ---------- ----------
BRAZIl 745 906 860 36. B3 6 
mIco 292 452 500 71.41 Ó 

-----------~-----------------------------------------------------------------------
1037 13S8' 1360 58.24 6 

-----------------------------------~------------------------~~---------------------BOllVIA 19 30 35 1.50 6 
COLO"BIA 71 101 112 4.80 4 
CUBA 36 61 82 3.51 B 
DOKINICAN sr 14 13 6 0.26 1 
ECUADOR 33 53 61 2.61 7 
PARAGUAY 46 75 90 '.B5 25 
PERU 66 72 71 3.04 4 
VENEZUELA S6 82 104 4.45 6 

TROPICAL SOUTH AKERICA 4BV 561- 24.0, 
-----~~-----------------------------~----------------------------------------------

COSTA RICA 7 10 8 0.34 3 
EL SAL VAIJOO 12 14 13 0.56 2 
6UATEKAlA 1, 15 17 0.73 2 
HONDURAS 10 9 11 0.47 , 

o 
NICriRMUA 15 17 14 0.60 4 
PAtiA1\A: t 7 9 0.39 4 o 

CENTRAL AMERItA PANA"A 62 72 3.08 3 

BARBADOS 3 5 ó 0.2b 23 
SUIANA 1 2 I 0.04 1 
HAlTl 25 21 8 0.34 1 
JAKAICA 6 8 8 0.34 3 
TRINIDAD TOS 3 3 3 0.13 3 

-~-~~-------~-----~----------------------------------------------------------------
CARIBBEAN 38 39 26 1.11 2 

TROPICAL LATIN A~ER1CA 1482 1958 2019 B6.47 

AR6ENTlNA 227 m 240 10.2B 8 
CHILE tó 45 58 2.48 5 
UkU6UAY 22 20 lB 0.77 6 

-------------------------------------------------~-~-.-----------------------------
TEMPERATE SDUTH AHERICÁ 294 312316 13.53 7 

LAllH AHER1CA 1777 100.00 

tOLU~H5 "AY N01 ADD flACTLY DUE TO RDUNvlNS 



PISKEAT PRDDUCTIDN PER CAPIlA 19.5/84 
-------------~~-------~_ ... _.#_~--------------_.~._~~-~~-----~-----~~---------~~---------~~-------

ANNUAL SRDWTH 
COUNTRY RATE AVERASE AVERAGE 

1969/84 1968175 lm/B. 1994 
1 --------------------KG/YEAR----------------------

BRAZIl -0.48 7.5 7.5 b.5 
"EUeO 2.55iff 5.4 0.6 6.5 

0.371 6.8 7.2 6.5 
-----------------~-----------._----------------------~---~--------------------_._.~--------------

BOLIVIA 3.31.'. 4.2 5.5 5.6 
COLOK91A 1.IO'fl 3.ó 4.6 4.0 
CUBA 5.041.. 4.0 6.3 6.2 
OOKINICAN RP -9.93.1 3.0 • 1.0 
ECUADOR 2.53.*. S.2 6.1 6.7 
PARAGUAY 2.6211' 19.0 24.0 25.2 
PERU -t.29m 4.7 4.2 3.7 
VENEIUElA l.aólf 4.7 5.4 5.9 

TROPICAL SOUTH AKERICA 1.69!H 4.7 5.4 5 •• 
-----------------~--------------------------------------------~.----------------------------------COSTA RICA 

SALVADOR 
GUATEMALA 
HONDURAS 
NICARAGUA 
PANAKA 

CENTRAL AMERICA PANAHA 

BARBADOS 
bUYANA 
HAITl 
JAMAICA 
TRINIDAD ETC 

CARIBSEAN 

TROPICAL LATIN AMERICA 

ARGENTINA 
CHILE 
URUGUAY 

TEMPERArE SOUTH AKERICA 

LATlM AKERICA 

-0.14 
-1.54!H 
-0.91 
-3.17"4 
-3.17U4 
3.10u. 

-1.36!" 

6.51f .. 
-2.951 
-B.65uI 
2.3óUI 
0.B2tH 

-3.IIUI 

0.5."! 

-0.53 
-0.25 
-1.B6,. 

-0.55 

0.31u 

LEYEL OF SIGNIFICANCE 15 REPRESENTED AS FOLlOYS 
••• P<0.005 .> P(O.OI IP(O.OS 

4.1 
3.2 
2.4 
3.~ 
1.2 
2.9 

3.S 

12.2 
LB 
5.3 
l.I 
2.5 

4.4 

5.9 

~.2 
4.B 
7.7 

7.9 

4.3 
3.0 
2.1 
2.6 
6.3 
3.7 

3.2 

21.0 
l.e 
3.B 
3.7 
2.7 

3.9 

B.e 
4.l 
7.0 

7.4 

6.4 

3.2 
2.4 
2.1 
2.6 
4.4 
4.2 

2.8 

22.9 
1.1 
1.2 
3.5 
2.7 

2.4 

5.8 

a. O 
4.9 
•• 0 

7.0 



PI6"EAT ANNUAl SROWTH RAIES DF PRDDUC1/ON,POPULATIDN AND PRODUCrION PER CArITA. 1969184 -------------------___ ~ __ ~ __ ~ ________________________ ~w ______________ ~.~~ ______________________________________ _ 

PRODutTION POPULATION PRDDUCTIOH PER CAPITA 
1969/76 1977/B4 1969/76 1977/84 1969176 1977194 

BRAlIl 
mICO 

0.2 
e.9ut 

1.2 2.6114 
3.2"1 3.2111 

2.2ft* -2.4u 
2.6uI 5.71H 

-1.0 
o.b 

----------------------------~ .. _--------~----------------------~-~---------------~---._-------------------------2.71u 1.91 2.a ... 2.3.... -0.1 -0.5 _________________________________ M~_~.~ ___________________ . __________ . _______________________________________ . __ 

BOLIVIA B.2BI 3.4"1 2.4'u 2.óUI 5.81" 0.7t .. 
COLOKBIA 6.21n 1.6 2.21H 2.2fH 4.01" -0.6 
CUBA 2.61 •• Sln 1.71H 0 .• 1 .. 1.0 3.9'" 
DO"INICAN SP 11.0"1 -3-4.41 2.9411 1.21 .. B.IlH -35.71 
ECUADOI! 5.4"1 3.1" 2.9"1 3.11" 2.5'" 0.0 
PARAGUAY S.3IH 4.9'" 3.ItH 3.lf" 2.lftl 1.8" 
PERU 2.3" 0.8 2 • .]uI 2.l1H -0.4 -1.5 .. 
YENEZUELA 10.91f. 2.9" 3.óHI 3.411. 7.31" -0.5 

---------------------------------------------,--~---_.-------------------------------------~--------------------TROPICAL SDUTH AKERICA 6.0111 2.11.1 2.6.11 2.3111 3.4111 -0.2 ---------_____________ ~ ______ ~ ___ +~ __ ~ _______________________________________ ~ __ w _________________ ~_~_~ ________ _ 

COSTA RICA 3.5' -2.111 2.5111 3.1nl 0.9 -5.7nl 
SALVADOR 3.6nl -2.0 2.9". 2.9ftl 0.7 -4.9IH 
GUATEMALA -0.1 5.8H 3.11H 3.0nl -3.2H 2.8 
HONDURAS -2.511 4.1" 3.2". 3.5f" -5.7nl 0.6 
NICARAGUA 3.5 -6.7* 3.3*11 3.5f11 0.3 -10.211 
PANAHA 3.51 á.Un 2.7ffl 2.41" 0.8 3.7"1 

1.9"1 :0.0 3.0111 3.UII -1.1" -3.ltn 
-----------------~----------------------------------~---~-----------~--~-------------------------------------

BARBAOOS 
SUYANA 
HAITI 
JAKAICA 
TRINIDAD ETC 

CMlBBEAH 

TROPICAL LATIM AHERICA 

ARSEHTlNA 
CHILE 
URUSUAY 

7.0uI 
5.2 
3.9.n 
b.3' 
2.6111 

4.5111 

3.5". 

2.11 

3.3'" 

LEVEL OF SIGNIFICANtE IS REPRESENTED AS FDllDWS 
Itl P'O.005 II P<O.OI 'P(O.05 

7.2+ 0.51H 
-12.SI" 2.2uI 
-24.3111 2.3ftl 

0.0 1.71H 
-0.2 1.!fH 

-10.7ffl 1.9f •• 

1.6" 2.71H 

-0.0 
9.IHf 

-4.5" 

1.1 

l.1fu 
1.7 ... 
0.2411 

1.6'" 

1.6n 2.6'" 

0.8n 
1.7 .. 1 
2.4111 
1.2uf 

-0.5 

6.5UI 
3.0 
1.6uI 
4.b 
l.bn 

1.81H 2.51" 

2.4"1 0.71H 

J.6IH 1.5 
1. 7... -6.2 
0.6"1 1.2 

1.6fH 0.5 

2.3'" 0.7.11 

6.4 
-14.2"1 
-2b.7nt 
-1.2 
0.3 

~12.4.n 

-0.7 

-I.b 
7.4lfl 

-5.lu 

-0.5 

-0.7 



PIGMEAT PRODUCTION PER MEAD IN STOCK 1968184 

COUNTRY 

BRAlIl 
MEmO 

BOLlYIA 
COlO"91A 
CUBA 
DO"INICAN RP 
ECUADOR 
PARASUAY 
PERU 
VENEZUELA 

TROPICAl SOUTH AMERICA 

COSTA RICA 
SALVADOR 
SUATE"ALA 
HONDURAS 
NICARAGUA 
PANAM 

BARBADOS 
I3UVANA 
HAlTI 
JAI1AICA 
TRlHIDAD ETC 

CARIBBEAN 

TROPICAL lATlN AMERIU 

AR&EUmA 
CHILE 
URUGUAY 

TEKPERATE SOUTH AKERICA 

LATlN MERItA 

ANNUAl GROWTH 
RATE 
196BIB~ 

1 

1.391 .. 
1.29 

1.33tH 

O.88fH 
0.23 
3.391" 

-1 •. 00 
0.09 

-0.32 
0.91Hf 
1.95H 

0.99uf 

1.27n 
1.70Ht 
1. BlH' 
1.88u 
0.72 
4.40'" 

LBó.n 

2.90111 
-5.07uI 
-0.57 
(I.bO 

-0.05 

1.36'" 

2.01UI 
0.62 

-2.24u, 

1.46 ... 

1.22." 

lEVEL OF SIGhlFltANCE IS REPRESENTEO AS FOllOWS 
... P<O.005 .. NO.Ol INO.OS· 

AVERAGE AvERAGE 
19bBI7S 1976/83 1984 

--------------------KG/HEAD----------------------

23.3 
27.4 

24.3 

19.2 
47.6 
24.3 
tU 
15.6 
65.9 
33.1 
33.ó 

30.7 

35.7 
27.6 
17.4 
lB.2 
24.8 
25.9 

22.8 

92.4 
14.2 
lb.l 
30.8 
50.4 

19.7 

25.3 

SU 
41.5 
52.8 

51.6 

27.6 

26.9 
31.6 

29.0 

20.8 
50.3 
33.3 

16.2 
59.6 
35.0 
3B.1 

33.6 

42.6 
3l.5 
20.4 
19.8 
27.1 
35.6 

26.6 

112.6 
11.5 
15.2 
32.2 
51.5 

2l.6 

29.0 

65.3 
43.0 
46.6 

59.4 

31.2 

26.1 
21.2 

26.5 

20.6 
4ó.9 
35.7 
1.2 
IU 
6ó.7 
40.0 
40.2 

32.6 

35.9 
34.3 
21.0 
27.5 
25.9 
45.0 

28.2 

120.0 
7.0 

16.0 
29.1 
4B.4 

25.3 

2B.ú 

63.2 
50.4 
40.0 

58.5 

30.1 



PloMEAT ANNUAL SROMTH RATES Of PRODUCTION,STOCKS AND PRODUCTION IHEAO IN STOCK 1969184 
--------------_._------------------------------------~---------------------------------------------~----~--------

PRODUCTlOM STOCK PRODUCTlOIUHEkO IN STOCK 
COUNTRY 1969/76 1977184 1969/76 19771S4 19.9176 1977/84 

BRAlIL 
~mco 

BOLlVIA 
COLO"BIA 
CUSA 
DO"INICANRP 
ECUADOR 
PARASUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH ~ERICA 

COSTA RICA 
SALVADOR 
BUATElIIIlA 
HONDURAS 
NICARAGUA 
PANAltl\. 

0.2 
8.9ft. 

2.7tu 

B.2"1 
•. 2ul 
2.61 

11.0'u 
5 •• tn 
5.lu. 
2.3" 

10.9'" 

•• OUt 

3.5' 
3 ..... 

-0.1 
-2.Su 
3.~ 
3.5' 

1.2 2.41" 
3.2**' 2.2fH 

1.91 

3.41" 
1 •• 
4.5HI 

-34.4' 
3.lH 
4.9'" 
o.a 
2.9** 

5.2*'* 
4.::;''' 

-0.4n 
-0.3 
5.b"· 
9.1". 
2.2'" 
2.611 

2.1'" 3.5'" 

-2.7" 1 •• H 
-2.0 o •• 
5.8H -5.11 
4.lu -l. !f 

-6.7' 1.41 
b.lnl -l.O 

-I.H -2.2'* 
7.91 6.71" 

1. 7. 0.3 

4.3. 3.0'" 
3.S' 1.6H 
4.71 3.0-

-ll.7 11.21u 
4.2> -0.2H 
2.0' -3.8> 

-0.4 0.1 
4.,* a.3uI 

3.0' 2.5'" 

1.51 1.9 
-5.21 3.114 
2 •• ' 5.0H 

-5.!f -1.4 
-4.8* 1.1 
0.0 4.51" 

2.3 
-4.7H 

0.1 

-1.0 .. 
-1.9< 
-0.2 

-27.3n 
-1.1 
2.9HI 
1.2 

-1.2 

-0.9uI 

-4.2Iu 
3.2. 
3.2 
9.2'u 

-1.9 
•• 1'" 

------~-------~-------~------------------~------._----~~ -----~-----------~----~-~-------~-----------.--------.-. 
CENTRAL AftERICA PANAKA 

BARBADOS 
BUYAHA 
HAlTl 
JAMAlCA 
TRINIDAD ETC 

CAflI BBEAlI 

TROPICAL LATIN AnERICA 

ARGENllNA 
CHILE 
URUGUAY 

1.9'" 

7.0"1 
~.2 
3.9u, 
6.3' 
1.6"1 

4.5'" 

3.5'" 

3.211 
-4.5 
1.3 

-0.0 

7.21 
-12.5'" 
-24.3'" 

0.0 
-0.2 

-1.1 

3.IH' 
1.3tu 
2.4u. 
4.au. 
1.1H 

-10,7 •• t 2.a, •• 
l.... 2.4'" 

-0.0 -0.7 
9.11" -2.7t .. 

-4.5" 1.9 ... 

-2.0t 3. ilu. 

2.3 3.9" 
1.4. -2.1 

-23.01 1.5'" 
1.9. 1.5 
1.5. 0.94 

-14.5. l.é" 

1.5' 1.0H. 

1.2. 3.9". 
2.9. -1.7 
0.5 -0.6 

2.0'" 

4.9 
-14.0'" 
-1.3 
-1.91 
-I.S" 

3.9"1 

0.2 

-1.3 
6.2ut 

-5.0H 
-~-~-------------------------------------------~~-------------~~------------------------------------------------

2.1' 1.1 -0.9 1.5. 2.9'" -0.5 ________ ~ _______________________________ ~ __ ~ _________________ ~ ________________________________________ ri ________ _ 

LmN AMERitA 3.3." I..U 2.1u, 1.51 1.11tl 0.1 
--~----------------~~--------------------------------------------------------------------------------------~~---

LEVEL Uf S¡B~lflCANCE IS R(PRESENTED AS FOLLOVS 
Hf ?<O.OOS u P(O.OI • NO.OS 



Pl6ftEATt SU"KARY OF LAllN AKERICA TRADEITHOUSAHD TONSl 1 ____ ~ _______ ~ _________ .~~~ __________________ ~ ______ • _____________________________________________________________ ----------------- ~ 

, REBION ElPORT I "PORT +IIlPORHIPllRT 
--...... -----.. _----_ .... -------------- ... -------------_ ... -----_ ..... - ... ----- _ ...... -_ .. ------------_ ... ---.... --------" 

1968/75 1976/83 1984 1969175 1976/83 1984 1969175 1976/93 1984 ! ;-----------------------------------------______ ~ ____ ~ ___________________________ ~ ____________________________ -------------~------- i 

, 9RA11L 
"mco 

2 
1 

S 
I 

7 
1 

o 
O 

O 
O 

-1 
O 

-7 
-1 ; 

-s 
-1 

_________________________________________ .. ____________ ~~~_~~ _____ ~ ___________ ~ ____ w _____________ ~ ___ ~ _________ -~--~---------------- ! 

3 b 8 2 O O -1 ~ ~I 
~------.-----~-----------------------------------------~~-------------------------------------------------------------~------------ f 
· BOLIVIA ! O O O O O -1 O 01 
j COLDKBIA O O O O I I O I I ! 

CUBA O O O O I O O 1 O ¡ 
DD"IHICAN RP O O O O 3 3 O 3 3 ¡ 
ECUADOR O O O O O O O O O f 
PARASUAY O O O O O O O O O i 
PERU O O O I O O 1 -O O i 
VENEZUELA O 4 1 2 6 O 2 2 -1 í , , 

t-------------------~-------------------~~-----------·-~----~------------~-----+--------------~.--.----------~-----------------*··-i 
; TROPICAl SOUTH AftERICA I 4 1 3 11 4 2 7 sr '.------------------------------------------------------------------------------------------------------------------------------- ,. 
i COSTA RICA O I O I ¡ O 1 O O 
; SAlYADOR O O O I 1 I 1 I 1 ¡ 
j ¡¡UATEKALA 1 O O 1 1 O O I O t 

HONDURAS O I O O 1 O O O 0, 
NICARAGUA 1 1 O O 1 O -1 O 01 . 

. PANA"A . 1 O o 1 1 O O 1 O¡ 
¡-CEÑTRAl-~ERICA~PAÑA~-----------------i---------i----------O----------¡----------;----------¡----------¡----------3----------jl 

,---------------------------------------------------------------------------------------------------------------------------------t 
· BARBADOS I O O 1 1 1 O I H 

GUYANA ! lO! O O O -1 O~ 
HAll! O lO! ! 1 ! O lt 
JI\IIAICA ¡ 1 O 1 ! I O O 1I 
TRINIDAD 1 I ¡ 1 I 1 O O 0, 

"-----------------~~-----~-~---------.-------------------------~----~------------~---------------~-_-.--~------------------~----~-~ CARI~BEAH 4 4 5 4 4 O 3¡ 
---.----------------------________________________________ ~ _______ •• ti _____ .~ __ ~~ _________ ~ _____________ • __ • __ *. _______________ • ___ ~ 

TROPICAL LAr!. AKER!CA 11 17 10 14 21 9 3 4 -I! 
-----------------------------------~.--------~----~~~------------------------------------------------------~-------~---·----------f 

1 ARSENTlJIA 3 3 1 O O -3 -2 -j¡ 
CHILE O o o 2 1 2 1 1 ¡ 
U~UGUAY 1 o o o 1 -1 1 li 

-TE"PERATE-sóüTH-AKEHlt;----------------¡----------i---------------------2----------3----------2----------:2----------o--------~i¡ 
· . 
<-----------~-~--------------_._--.------------.-----------.------~--------~-------------------------------------------------------¡ 

lATlh A"ERICA 15 20 11 lb 24 II 1 4 cf 
.------------------------------------------------------------------------------------,---------------------------------------------r ,fFRESH.CHllLED OR FROlEN ~ 



PI6~EAT PRODUCTION,TRADi AND APPARENT CONSUHPTIOH 
-------------------------------------------------------~~-------------------------------------------------------------------------

1969176 1977/84 
------------------------------------------------------ -------------------------------~---------------------

APPAREHT SELF APPARENT 5ELF' 
+IHPORT APPARENT PER CAPITA SUFF1CIEHCV +IKPDRT APPARENT PER CAP ITA SUFflCIENC 

ClJUNTRV PRODUCTION -EIPORT EOHSUKPTION CONSUKPTION INDEI PRODUCTION -[IPORT COHSU~PTION CONSUKPTIOH INOfI 
---------------------------~-~-----------------------~--------------------------------~-------------------------------------------

BRAllL 
mICO 

------------1000 K1 ----------- -----V,¡;----
753.5 -l.4 750.1 7.4 100.4 
312.9 -0.6 312.3 5.6 lOO.~ 

------------1000 ~T----------- -----KS----
915.5 -3.7 -911.8 . 7.4 100.4 
466.0 -o.. 4b5.5 6.6 100.1 

----~---------------------------~-----------------"._-----------~-----------------------------------------------------------------
1066.4 -3.96 1062.4 6.75 100.37 1381.5 -4.29 1377.2 7.10 100.31 

-------------------~-------------------------------------------------------------------------------------------------------------
BOLIVIA 20.4 -0.0 20.4 4.4 100.0 31.4 0.0 31.4 U 100.0 
COlü"BIA 80.4 0.0 80.4 3.7 100.0 102.7 0.1 102.8 3.9 99.9 
CUBA 37.0 0.0 37.0 4.1 100.0 '66.3 0.1 66.4 6.B 99.8 
DOolNICAN RP 15.5 0.0 15.5 3.2 100.0 11.1 3.3 14.4 2.5 71.3 
ECUADOR, 34.2 0.0 34.2 5.3 100.0 55.S 0.0 55.8 b.B 100.0 
PARIi6U~Y 48.5 0.0 48.5 19.5 100.0 79.0 0.0 79.0 24.5 100.0 
PfRU 61.7 0.1 67.8 4.7 99.9 12.4 0.0 12.4 4.1 100.0 
VENEZUELA 61.3 0.8 62.1 5.2 98.S 8404 2.B 87.2 5.5 96.8 

-------------------------------------------------------------------------------------------------------------~-------------------
TROPICAL SOUTH AMERICA3b4.95 0.a6 365.91 4.83 99.77 503.24 6.29 509.53 5.51 98.77 

com AICA 7.8 0.0 7.9 4.3 99.7 9.5 0.0 9.5 4.2 99.6 
El SALVADOR 12.3 0.0 12.3 3.2 100.0 14.0 0.0 14.0 2.9 99.7 
SU"TEMALA J 3.1 ' 0.0 13.1 2.3 99.9 15 •• 0.1 15.7 2.1 99.4 
HONDURAS 9.ó 0.0 9.6 3.3 100.0 9.5 -0.0 9.5 2.5 1"00.0 
NICARASUA 15.S -0.1 15.S 7.3 -100.5 10.0 -0.0 16.0 5.7 IDO.! 
PAN AMA 4.1 0.0 4.B 3.0 99.5 7.6 0.0 7.6 3.9 100.0 

CENTRAL AMERrCA PANAKA 63.44 -0.01 63.43 3.90 100.02 72.14 0.15 72.29 3.49 99.19 

BARBADOS 3.2 0.0 3.2 13.2 9B.5 5.7 0.4 b.l 23.7 92.9 
SUYANA 1.5 -0.0 1.5 1.9 100.0 1.4 -0.0 1.4 1.6 100.0 
HAlTl 26.4 0.0 26.4 5.4 99.9 lS.4 0.2 18.6 3.2 99.0 
JA~AICA b.4 0.3 ó.B 3.5 95.2 S.3 0.0 B.~ 3.8 100.0 
TRINIDAD TOS 2.7 0.5 3.2 3.0 85.6 3.0 0.5 3.5 3.1 86.9 

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

C~RIBBEAH 40.15 0.85 41.00 ,4.62 97.92 36.73 I.OB 37.81 3./'5 97.14 

lRUplCIiL lATlN AMER1,CA1534.9 -2.3 1532.6 5.9 100.1 1993,b 3.2 19%.9 6.3 99.8 

ARGENTINA 236.2 -1.3 :132.0 9.3 101. B 214.3 -0.3 244.0 B.b 100.1 
CHILE 44.1 J.5 45.5 4.7 96.8 4B.9 0.4 49.3 4.4 99.1 
URUGUAY 22.1 ' -0.0 22.0 1.9 100.1 19.4 0.1 19.5 ó •• 99.6 

---------------------------------------------~-------------------------~--~-----------------------------------------------------~. 
TEXPERATE ,OUTH AMER1C 302.4 -2.8 299.5 B.O 100.9 31U 0.2 m.s 7.3 99.9 
-----------------------------------------------------------------------------------------------~-------------------------_._------
LAllN A~ERICA 1837.3 -5.1 1832.2 6.2 100.3 3.5 2309.7 99.8 ________________________________________________ ~~_~ _________________________ • _____________________________ M _____________________ < 
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PRODUCTION1RELAT1VE I"PORTANCE IN THE RES ION 
AND PER CRPITA PRDDUCTION lEVELS 

COUNTRY 

BRA11L 
HEXlCO 

BOLIVIA 
COLOKBIA 
CUBA 
DomltAN RP 
ECUADOR 
PARAGUAV 
PERU 
VENEZUELA 

P R D D U e T ION 
-----------1000 "T----------

I9bsm 19W83 1984 

4 
50 
44 
30 
10 
8 

84 
115 

1178 
417 

1595 

B 
99 
69 
55 
22 
14 

151 
241 

161& 
489 

2105 

12 
121 
107 
74 
30 
1& 

lB2 
332 

PERCENTASE PER tAPITA 
OF TOTAL PRODUCTION 

1 K6 
1984 1984 

43,34 
13,11 

56,45 

0.32 
3.24 
2.87 
1. 98 
0.80 
0.43 
4.BB 
8.90 

12 
6. 

2 
4 

11 
12 
3 
4 
9 

19 
-----_ .. _--------------------- .... -----------------_ ... _ ...... --------_ .... "' ... --~---~-,.. ... "" .. -""-----
TROPICAL SOUTH AKERltA 345 665 814 23.44 9 

COSTA RICA 3 5 5 0.13 2 
EL SALVADOR 4 14 16 0.43 3 
GUATEMALA 9 39 50 1.34 & 
HONDURAS 5 9 13 0.35 l 
NICARASUA ¡, 9 il 0.29 l 
PANMA B 13 l4 0.38 7 

-------------------------------------~---------------------------------------------
CENTRAL AnERICA PAHA"A 36 sé 109 2.n 4 
-----------------~-----------_ .. _---------------------------------------------.-----

BAR9ADOS I 5 6 O.lb 23 
6UV,NA 7 12 15 0.40 lb 
HAITI 4 b 9 0.24 I 
JAMICA 11 26 27 0.72 12 
TRI NlDAD TOS 15 20 21 0.5. 19 

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

TROPICAL lATlN AMERItA 

ARSENTlHA 
CHILE 
URUGUAY 

LATlN AnERICA 

4S 

1117 

207 
52 
15 

1391 

COLUMN, M.Y NO! ADD EIACILY DUE 10 RDUNDIN6 

70 

24!B 

375 
74 
19 

46B 

2BBb 

7B 

3166 

4bó 
75 
22 

563 

3729 

2.09 

12.50 
2.01 
{l. 59 

15.10 

100.00 

7 

15 
& 
1 

13 

10 



FJ,clRv ~tAl Oc SiOC¡:S M,D f~Onl'CTlnN FOR SELECiEO hE6lGhS 

~egH,n anci 
CQuntq 

~0~, ... D 
UmEG 5i{';~c: 

EUh'Ú;:-C: 
Lm~ AMEF.Ek 
lF.úPICAi.. L.A. 
(-fui1 
(olc~bi¿ 
1J€í1EZUe;:í. 
lEtíPE2AE t..¡:;, 
Af-D:HÍlíli. 
HsI~ 
t:~ttlCA 
lJ~EA{dM 

Total , 
DúO.! 

,. ""1:'-, 
" "ft;'JiJ ;1)',: ,(1 

7~7; ~5.v 
?5'J2: 25.1 "",r_ 
c " 

;':.7 
::IB ¡ ¡), E 
lL6 ~.4 
.. , ~.4 

¡. i 
J. q 

4::1.. 1. & 
6,r iO.4 . ~ ... .. 
.. ~! ' ,J. i 

'-:::'t l. J 

1984 

,otal 
:.i~¡on; 

heads 

7305 
3B3 

¡235 
1021 
953 
4~(; 

34 
43 
n 
~-t 

HM 
b8¡ 

61., 

Stock s 

100.V 
5. é 
:O.~ 
c 4. ( 
13. (1 
ti, :. 

''; • .J 

¡, 1 
.' . ..., 
1.(; 
,:. i> .. , 

"id'> , , 
! .. :-
:1, S 



PDUlTRV KEAT PRODUCTION PER CAPITA 19691a4 ____ ~ ______ .~ ____ .~ ____ *~M ______________ ~ __________ ~ _____________________________________________ _ 

CIlUNTRY 

BRAZIl 
KEllCO 

BOLIVIA 
COLO"B/A 
CUBA 
DOKINltAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH AKERICA 

COSTA RICA 
SALVADOR 
SUATEMlA 
HONDURAS 
NICARAGUA 
PANA"A 

CENTRAL AKERlCA PANAM 

BARBADOS 
SUYANA 
HAITl 
JA"AICA 
TRINIDAD ETC 

CARlSBEAH 

ARGENTINA 
CHILE 
URUSUAY 

LATIN A~ERICA 

ANNUAl SROWTH 
RATE 

1968194 
X 

9.55tu 
2.n1Jl 

7.UUi 

•• 76'" 
S.55tH 
4.94tH 
4.89"1 
5.921" 
2.93·" 
6.16"1 
5.94 ... 

5.n ... 
2.83". 
9.19ut 

12.!7'u 
3.0StU 
1.19 
3. 32t .. 

•. 8SIH 

lb. n ... 
4,]lH' 
4,11'" 
3,96'" 
2. 44tH 

3.59"1 

b.79tH 

6,06'" 
2.57u 
3.12'" 

5.2SIH 

6.47UI 

LEYEL UF SISN/mANeE 15 REPRESENTED AS FOLLOWS 
11. P<O,Q05 l. P{D.Ol .P<O.05 

AYERAGE AVERASE 
1968/75 1976/83 1994 

--·····-···········-V,S/VEAR······--·····---·-----

4.3 9.6 12.2 
4.9 6.1 6.3 

4.5 

0.9 
2.3 
S,O 
6.3 
1.7 
3.4 
5.9 
9.1 

1,6 
1.2 
1.6 
1. 9 • 
3,1 
4.8 

6.0 
9.B 
0.8 
8.9 

14.7 

5.1 

4.4 

8.4 
5.4 
S.4 

7.4 

4.8 

a.3 
I.S 
3.9 
7.1 
9.5 
2,7 
4.4 
9.0 

15.5 

1.3 

2.4 
2.9 
5.3 
2.4 
3.4 
6.5 

19.5 
13.9 
l. O 

12.1 
18.0 

6.B 

7.7 

13.3 
6.7 
6.3 

11.1 

S.I 

10,0 

1.9 
4,3 

10.7 
12,1 
3.3 
4.5 
9,5 

18.6 

8.1 

2.0 
3.0 
c.1 
3,1 
3.5 ... 
4.3 

22.9 
16.0 
1.4 

11. B 
19.0 

9.1 

12.5 

9.5 



POUlTRY "EAT ANHUAl GRDWTH RATES Of PRODUtTION,PDPUlATION AND PRDDUCT10N PER CAPITA. 1969/84 
-------------*~~-------------------~------------------------------~~~-------------------------------------------

PRonucnON POPUlATlDN PRODUCtlON f'ER CAPliA 
1969/76 1977/84 19.911. 1917/84 1969/16 !91iJ84 

12.3ul 2.buf 
4.1HI 3.2tH 

2.2uI 6.4ut 
l.ÓU! 4.311 

lú.2Ut 
1.511 

------------~-_ .. _-----------------------~ __ ~ ____________________________________________________ ff _____________ _ 

S.51n 10.llu 2.8nl 2.3"1 5.7tu 1.StH 
----------------------------------------------~------7------~--~---------------------------------*--------------BOLIYJA •• !fu 11.21u 2.41H 2.buf 3.6H 8.bl" 

COlO"BIA 6.91" 5.60u 2.2ftf 2.2u, 4.bu 3.4t .. 
CUBA 3.7 .. B.9Ht 1.7 ... 0.6u. 2.0 B.2111 
DDmltAN RP 4.20" B.4'" 2.9u. 1.2HI 1.2 7.2B' 
ECUADOR 8.4m 7.5t41 2.91" 3.1'" 5.5uI 4.41" PARASUAY 7.9 .. ' 4.5". 3.1f41 3.1111 4.71" 1.41 
PERU 15. Su. 1.541 2.741' 2.3HI n.1H' 5.21 
VENEZUELA 1l.2ul a.9tH 3.6ffl 3.41n 1.1"f 5.bu, 

-----._-----------------------------------------------------------------~---------------------~-----~~----------
TROPICAL SDUTH AftERICA 9.9 ... 7.9"1 2.6u. 2.3111 1.3·H 5.bu, _________ & ____________________________ ~* ___ w ____________________________ W~M ______________ w_~_.~ _________________ 
COSTA RltA 6.9t1 -2.0' 2.5111 3.1ftl 4.4 -5.0". 
SAlVADOR 7. 4ft 2.1 2.9Ht 2.9t11 U -O.B 
6UATEftAlA S.5tH 11.7" 3.IHt 3.0ffl S •• '" B.71 
HONDURAS S.6tu 8.6" 3.2'" 3.51ff 0.5 5.1 
N1CARIlSUA 13.7tH 2.1 3.3"t 3.5ftl IO.4t1. -1.4 
PAHA"A S.But 3.a. 2.7 .. t 2.441. l.l· 1.4 

CENTRAL ~ERILA PANAnA 7.9t .. •. Si" 3.0uI 
----------------------------------------------~-----------------------------~-----------------------------------BARBADOS 29.1+11 7.41" 0.5." ~.BH 2B.1'" •• 6 ... 
SUY~NA 9.6111 4.b'u 2.2'" 1.7'" 1.41" 2.9"1 
HAITl 6.Sul 8.S." '.3Uí 2.4u, 4.2tn b.3." 
JAKAICA S.!fn 1.5t 1.71tt 1.2'" b.4" 0.3 
TRINIDAD ETC S.Su 1.0' 1.1m -0.5 4.4n 1.5 

CARIBBEAN 

ARGENTINA 
CHILE 
URUGUAY 

TEftPENATE SOUTH AnER1CA 

LATlN AftERICA 

7.9ft. 

B.9Ut 

8.3n. 
-3.8 
5.3t 

8.3ft. 

LEVEL OF SIGNIFICANtE 15 REPRESENTEn AS ,OLLOWS 
••• P(~.OOS '1 P(O.OI • P(O.OS 

3.0H. 1.91H 

9.1Ht 2.7IH 

7.1"1 
7.él 
3.7u' 

1.1'" 
1.1t .. 
0.2n. 

B.S'" 2.6." 

1.8n. 6.0". 

2.4HI 6.1tu 

1./,... b.6tu 
1. 7.u -S.5u o..... 5.1t 

I.bu, 4.4" 

2.3.n S.7tn 

1.3 .. ' 

b.S .. t 

5.Su 
•. 0 
3.11H 

S.Su 



PDULTRV ftEAl PRODUCT!ON PER MEAD IN STOCK 191>8/94 

tDUNTRV 

BOLlYIA 
COLO"BIA 
CUBA 
DO"INICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH AftERICA 

COSTA RICA 
SALYADOR 
SUATE"ALA 
HONDURAS 
NICARAGUA 
PANAIIIl 

CENTRAL MomA PflIiAftA 

BARBADOS 
SUYANA 
HAm 
JA"AICA 
TRINIDAD ETC 

CARIBBEAN 

TROPICAl LATIN A"ERICA 

ARGENTINA 
CHILE 
URUGUAY 

flIiNUAL SROWTH 
RATE 

191>a/B4 
I 

5.64u4 
S.~7+H 

4.9am 

2.I1H 
2.26H4 
0.79 
5.39441 

-4.70tH 
-0.03 
2.9Hu 
2.óOm 

1. 58'ft 

2.41H4 
4.51Ut 

11.60." 
1.98** 
0.53 
1.26H 

5.78'H 

9.lóUt 
Q.29 
2.0B".1 
1.42H 

-0.56 

0.49 

5.771" 
2.36' 
2.S0n. 

5.001u 

3.871" 

LEVEL QF SlSNIFICANCE IS REPRESENTED AS FOLLONS 
tt. P(O.OOS l' P<O.OI IP(O.05 

AYER ASE AVERAGE 
1968175 1976/85 1984 

--------------------K6IHEAD----------------------
LB 
2.0 

l.a 

0.8 
2.8 
3.0 
4.3 
1.2 
1.2 
3.5 
5.4 

3.3 

0.7 
2.0 
0.9 
1.7 
1.9 
2~2 

1.4 

3.B 
1.0 
l.0 
5.l 
2.8 

2.2 

2.1 

ó.2 
3.0 
2.4 

2.4 

2.a 
2.5 

2.8 

0.9 
3.4 
3.0 
b.a 
0.8 
1.1 
4.l 
1..:1 

3.6 

1.0 
3.0 
2.B 
1.9 
2.0 
2.6 

2.3 

6.3 
l.0 
1.2 
b.'l 
2.7 

2.3 

2.9 

10.1 
3. ó 
2.7 

7.2 

3.2 

3 •• 
2.5 

3.3 

1.2 
3.1. 
4.0 
a.2 
0.7 
1.1 
4.4 
7.7 

4.0 

0.8 
4.0 
3.3 
2.6 
2.2 
2.3 

2.7 

•. 0 
1.0 
1.1 
5.4 
2.ó 

2.1 

10.6 
U 
3.7 

B.3 

3.7 



POULTRY "EAT ANNUAL GRONTH RATES OF PROOUCTION,STDCKS ANO PRODUCTION/HEAD IN STOC~ 1969/84 
------~--------------~-------------------------~-~--------------------------------------------------------------

PROOUCTlON STOCK PRDDUCTlON/HEAD IN STOCK 
CDUNTRY 1969/76 1917/94 1969/76 1977/B4 1969/76 1977/84 

aRAZIl 
"meo 

12.3111 a.3lu 
4.1'" 0.9 

4.81 0.7 
4.8' 6.6'" 

!.Su! 
-~.¡ 

--------------------------------------«---~~------------------------------------------------------------------~-
8.5"1 IO.lnl S.7'u 4.8' 2.8" 5.3'" 

---~------~-----------------------------------------------------------------------------------------------------SOLlYIA 6.lt .. 11.2uI 9.HH 3.41 -3.1'" 7.8HI 
COLD"SlA 6.91u 5.6HI 6.3"1 4.31 0.5 1.3 
CUBA 3.7" 9.9111 6.6HI 3.31 -2.9 S.OUI 
DO"INleAN RP 4.2f" 8.41" 1.4411 2.2. 2.7"1 1:.2141 
ECUADOR S.Hu 7.51n 13.5tn 12.!f -5.1H -4.7" 
PARAGUAY 7.9'" 4.511' 6.91" 4.31 1.0 0.1 
PERU lS.SuI 7.5'* 1~.7uI 1.41 5.21 6.1H 
VENEZUELA 11.21" 8.9lfl 7.7n. 3.51 3. SI" 5.4u. 

-----------.--------------+--_._---------_._----------------~---------------------------------------------------TROPICAL SOUTH ~ERICA 9.9". 1. 9ft. B.l"< 4.5< 1.8> 3.4"1 
-----------------~-------------------------------------------------------------------------------------~--------COSTA RICA 

SALYADOR 
GUATEMALA 
HONDURAS 
NICARAGUA 
PA"~A 

CENTRAL AHERICA PAN~A 

SARBADIlS 
GUYANA 
HAlTI 
JAMICA 
TRINIDAD ETC 

CARISBEAN 

TROPICAL LATIN ~ER1CA 

ARSENTlNA 
CHILt 
URUGUAY 

TEMPERATE SOUTH A"ERICA 

6.9ft 
7.414 
a.5tH 
3.6+" 

13.7ul 
5.Stn 

7.9lfl 

29.1"_ 
9.0,u 
6.5". 
8.I>u 
5.5ft 

7.9"1 

6.9." 

a.3ftl 
-3.8 
5.34 

6.01" 

-2.01 4.3< .. 
2.1 5.9uI 

11.1 .. 1.9 
B.6H 4.9'H 
2.1 5 •• u. 
3.S· 4.5114 

6.S'" 3.9.u 

7.4". 
4.6." 
a.Bft. 
1.51 
1.01 

6.OIH 
7. 11ft 
3.7ul 
4.9+ 
4.9". 

3.0... 5.7.H 

9. \fH b.1Uf 

7.1H4 
7.ÓI 
3.71" 

O.B 
2.5" 
5.6"1 

7.0UI 1.9H 

1.2 2.6 
-2.5 1.5 
3.31 6.6n 
3.11 -1.3 
3.4' B.3 ... 
3.9- 1.2 

2.41 4.lft 

8.31 23.2t .. 
4.5> 1.9.tt 
B.21 2.8"1 
4.01 3.2 
2.S. 0.6 

4.71 2.2" 

5.21 7.5114 
-1.1 -6.4"1 
-4.41 -0.3 

2.3t 4.IU' 

-3.2" 
4.7t 
8.41 
5.4 

-1.3 
-0.1 

4.1" 

-I.but 
0.1 
0.6 

-2.5 
-1.514 

4.5tu 

1.9 
a.7u 
a.IHi 

4.7u 
---------------~--~------_._-------~----~~~---~*---+~----------------------------------------------------------~ 

LATlN MERICA a.3tU 

LEVEL OF SIGNIFICANtE 15 REPRESENTED AS FOLLOWS 
.fl P(O.OOS t' P{O.OI t P<O.OS 

B.BIH 5.7nl 4.5' 2 .• u 4.31" 



POULTRY ~ATf SU~V Of LATIN A"ERlCA TRADEfTHOUSAND TONS) 
---------*-----------------------~-------------------------------------~----------------------------------------------------------i 

REGION ElPORT I"PORT tl"PORT-EIPDRT! 
------------_._---------~------- -~--------------------*---~~~-~- -~------------------------------¡ 

19b8m 1976183 1984 1969175 1 97bIB3 1984 1968175 1976183 1984 I 
--------------~-~-------------------------------------------------------------------------------~~-----------------------~------·-f 

BRAl!L 1 149 2B2 O ¡. -He -282 ¡ 
mIco 1 1 ~ 1 5 11 o 4 11 ¡ 

-----~~~-------------~------------------------------------------------------------------------------------~---------------~-~-~---! 
2 150 282 2 6 11 o -144 -271 ¡ 

--BDtivÍ;-------------------------------o----------ó----------ó----------o----------o----------ó-----------o----------o----------ól 
COLOIIBIA 1 1 o 1 1 1 o o Il 
CUBA o o o 4 16 19 4 16 19 I 
DOIIINICAN RP o o o 1 2 1 1 2 1 1 
ECUADOR o o o o o o o o O) 
PARAGUAY o o o o o o o o o ¡ 
PERU o 1 o 1 1 o 1 o 0\ 
VENEZUELA I 1 2 1 16 2 ~ 15 01 

: ---------------------------------._----------------------------_._--------------~-------------------_._.~----------------------~-\ 
: TROPICAL SOUTH A"ERlCA 2 3 2 B 36 23 6 33 21 I 
: -------------.------------------------------------------------------.-----~.-~.------~-~--~~-------------------------------------- I 
; COSTA RJCA I 1 o I 1 o o o o ! 
, SALVADOR 1 1 I 1 1 1 o o o ¡ 

6UAmAlA 1 1 o 1 I o o o o , 
HONDURAS 1 I o 1 1 o o o 01 
NICARAGUA 1 1 o 1 2 o o 1 o í 
PANAKA 1 1 o 1 1 1 o () 1 f 

----------------------------------------------~-~-------------------------------------------------------------------~_. __ .. ------~ ~ 
, CENTRAL AKERICA PANAM 6 6 1 6 7 2 O· 1 1 ¡ 
· ---------------------------------------------------------------------------------------------------------------------------------- ~ 

BARBADOS 1 1 o 3 3 3 2 2 3 
GUYANA 1 o o 1 I o o 1 o , 
HAITI o o o 1 1 1 1 1 l· 
JAftAlCA 1 o o a 22 21 7 22 21 
TRINIDAD 1 1 1 1 3 3 o 2 2 

---------------------------------------------------------------------------------------------------------------------------------- , ¡ LARIBBEAN 4 2 I 14 30 28 10 2B 27 ¡ 
l :i~~~~~~~~~~i!~~~~~~~~~~::~~~~~~~~:~~~~~~~~~~~~~~i~~~:~~~~~~~~~~:~::~~~~~~~~~~~~~~!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~=~~~~~~~~=~~ I 

ARGENTINA 1 3 o I 5 2 o 2 2 , 
CHILE 1 o o 3 2 I 2 2 1 :. 
URU6UAY 1 3 4 o 1 o -1 -2 -q 

------------------------------------------------------------------~--------------~--------------.~+--------------------------~---- . 
mPERATE SOUTH A"ERICA 3 6 4 4 B 3 1 2 -1 I 

· ---------------------------------------------------------------------------------------------------------------------------------- ¡ 
· LATlN A"ER1CA 17 Ib7 290 34 87 67 17 -60 -mi 
----------------~------------------------------------------------------~---------_._-----------------------------------------~---- ' 

IFRESH,CHILLED DR FROZEN 



POUL TRV MEAT PRODUCTI ON I TRADE AND APPAREHT CONSUMPTI UN 
--*~._---------~._-----------------------~._---------~~~-----------~------~--------------------------------------------------------

1%9/76 1977184 ·-___ ·~ __ ~ ____ ~_~~_~ __________ w __________ ~ _______ +~. __ __________________________________________ ~ _________ ~_ 

APPARENT SELF AF'PARENT SEU 
+I"PORT APPARENT PER CAPITA SUFEICIENCY +IMPORT APPARENT PER CAPITA SUFflCIENCY 

tDUNTRY PRODUCrlUN -rXPDRT CONSU"PTION CONSUMPTIDN ¡MDEl PRDDUtTION -EIFORT CONSUMPTION CON3UHPTION INDEl. 
--------------------------------------------------------------------~-~~-------------------------------------------~---------------

------------1000 "T----------- -----KG---- ------------1000 "T----------- -----Y.S----
BRAIlL 467.1 -2.5 464.6 4.b 100.5 1303.3 -IBO.B 1122.6 9.1 116.1 
HEUCO 284.1 O.~ 284.6 5.1 99.8 m.5 6.1 449.6 6.2 98.6 

-----------------------------~~--------------------------------------~------------------------------------------~-----~--~--------751.23 -2.00 749.23 4.76 100.27 1737.8 -174.7 1563.1 B.06 11I.1B 
----------------------------------------------------~----------------------------------~------------------------------------------BOlIVIA. 4.0 0.0 4.0 M 100.0 9.1 0.0 9.1 1.6 100.0 

COL{)IIBIA 53.1 -0.0 53.1 2.4 100.0 105.4 0.3 105.7 4.0 99.7 
CUBA 45.6 4.9 50.5 5.6 90.2 75.8 16.9 92.7 9.5 81.S 
O{)llIMICAN RP 31.4 0.1 31.5 6.5 99.5 59.8 1.4 61.2 10.4 97.7 
ECUADOR 11.5 0.0 11.5 I.B 100.0 23.7 0.0 23.7 2.9 100.0 
PARAGUAY U 0.0 B.S 3.5 100.0 14.3 0.0 14.3 4.5 100.0 
PERU 95.b 0.0 95.6 o •• 100.0 162.5 0.0 162.5 9.2 100.0 
VENEZUELA 127.4 0.1 127.5 10.6 99.9 260.3 15.5 275.8 17.3 94.4 

-----~-----------------------------------------------------------------------~------------------------------~--~~-----------------TROPICAL SOUTH A~ERICA377.35 5.20 38Z.54 5.05 9S.64 110.94 34.06 145.00 8.05 95.43 
-----------------------------------------------------------------------------------------------~~~------------------------~-------COSTA RICA 3.2 -o.~ 3.2 1.7 100.1 5.3 0.0 5.3 2.3 '1'1.8 

EL SALVADOR 5.0 0.0 5.0 1.3 99.2 14.8 -0.1 14.6 3.0 100.9 
6UATE"ALA 10.1 -0.2 9.9 1.7 102.1 43.0 -0.1 43.0 5.8 100.2 
HONDURAS 5.3 0.0 5.3 1.9 99.9 9./¡ -0.0 9.6 2.5 ·100.2 
NICARAGUA 7.2 0.2 7.5 3.5 96.7 9.0 1.1 10.2 3.h 8S.9 
PANA"A B.3 0.1 8.4 5.2 99.0 12.9 0.2 13.2 b.7 98.2 

--------------_._-----~~~----.-----~------------------------------------------~---------------------------------------~-----------
CENTRAL A~fRICA PANAKA 39.19 O. l. 39.~5 2.42 99059 94.69 1.16 95.85 4.61 99.79 
----------------------------------------------------------------------------------~-----~~---~------------~-----------------------

BARBADOS 1.6 2.B U 19. 1 38.1. 5.4 2.7 B.I 31.3 bU 
6UYAfiA B.O 0.0 B.O 10.7 99.9 12.7 0.0 12.7 14.4 100.0 
HAITI 4.0 0.0 4.0 O.S 99.5 6.5 0.2 6.7 1.1 9b.9 
JAKAICA IB.8 U 2B.4 14.5 66.2 26.1 21.7 4B.4 22.0 55.2 
TRIHIDAD TOB 16. 1 0.1 lb.3 15.4 99.3 20.4 2.:1 22.7 20.2 89.7 

CARlBBEA~ 49.72 12.60 61.32 6.90 79.46 71.66 26.93 9B.59 9.52 72.6B 

TROPICAL LATIN ~MERICAI2Ib.5 16.0 1232.4 4.B 98.7 2b15.1 -112. b 2502.6 7. q 104.5 
-------------------------~-------------------------------------------~~ ____ r ___ ~ ____________________________ ----------------------

ARGENTINA 222.5 -0.6 22I.B 9.9 100.3 400.3 3.7 403.9 14.2 9~. ¡ 
CHILE 5{).5 2.b 53.1 5.4 95.1 79.l l.ó SO.7 7.2 98. (1 
URUGUAY 16.0 -0.1 15.9 5.6 100.9 19.2 -3.1 16. 1 5.5 119.2 

TEMPERATE SOU1H AMERIC 289.0 I.B 290.8 7.7 99.4 498.5 500.7 11.8 99.b 

L~TlN A~ER¡CA 1505.5 17.8 1523.3 5.1 98.B 31l3,7 -110.4 30-03.3 S.3 103.7 



RRf<RRRRR lllIll cccecee EEEEEEEEE 
RRRRRRRRR 111111 ccccCCl:ce EEEEEEE~E 
RR RR Il ce ce EE 
RR RR 1I ce EE 
RRRRRRRRR 11 ce EEEEEE 
RRRRRRRR 1I ce mm 
RR RR Il ce EE 
RR RR 11 cc ce EE 
RR RR mIlI cccccceee EEEEEEEEE 
RR RR lllIII c[cecee EEEEEmE 





RltE, PADDY 

COUNTRY 

PRODUCTION1RELATIYE ¡"PORTANCE IN IHE RESION 
AND PEa CAPITA PRODUCTION LEVElS 

PRO D U e T I D N PERCENTASE PEa CAPITA 
-----------1000 "1---------- OF TOTAL PRO~JCTIDN 
--------.~-~.-----~-.-.~---- 1 r,s 
1962/64 1972/74 1982/84 1982/84 1982/84 

5881 
286 

6895 
448 

883l 
521 

S5.m 
3.250 

68 
7 

6167 1143 9354 58.381 46 
~_ .. ~_.*~-------------_._.----------~---------~--------.---_ ... ~--~~-----~----~~--

BOLlVlA 4l 15 114 0.714 19 
COLDlf8lA 578 1230 1831 11.430 67 
CUBA 164 ~8 531 3.314 54 
DOftlNICAM RP 124 233 382 2.384 63 
ECUADOR 182 231 376 2.347 43 
PARAGUAY 18 44 65 0.404 19 
PERU m 487 903 5.634 48 
YENEZUELA 133 254 489 3.050 28 

TROPICAL snUTH MERICA 1574 2912 4691 29.271 48 
~--------------------------------------------.~-------------------~~---------------

COSTA RICA 64 107 11I 1.069 70 
EL SAlVADDR 27 35 46 0.287 9 
GUATEMALA 18 26 46 0.287 6 
HONDURAS 11 19 46 0.285 11 
NICARAGUA 44 7B 170 1.059 56 
PANAHA 1ló 155 1Bl 1.144 SS 

CENTRAL AftERICA,PANAftA 280 419 662 4.132 27 
---------------------------------._--------------------------------------------~~-

SUYANA 227 203 2Bl 1.766 306 
HAllI 64 110 118 0.734 19 
JA"AICA 5 o 3 0.017 1 
TRINIDAD TOB 10 14 17 0.108 15 

---~-----------~--~._----------------------~--------------~------------------------CAAIBBf:AN 306 m 421 2.626 39 

TRDPICAL LAllN AftERICA 8327 lIOOl 15m 94.416 45 

AR6E~TINA 183 290 397 2.476 14 
CHILE 79 51 137 0.857 12 
URUGUAY 62 141 3b! 2.251 121 

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

TE~PERATE SOUTH AftERICA 324 489 995 S.S84 20 

LATlN A"ERICA 8651 11491 16022 100.000 42 

COLU"HS "AY NOl Aon EXACTLY DUE ID ROUHDINS 



RICE, PADDY AHNUAl 6ROWTH RAJES w. ____ ~~_.~ ________________________________________________ • __ • ________________________ • _____________________ _ 

PRODUCTlON MEA YIELD 
COUIITRY 1965114 1975/84 1965/B4 1%5/74 1975/84 1965/84 1965114 1975/84 1%5184 

BRASIL 
mIco 

BOLIVIA 
COLD"BIA 
CUBA 
DOftlNICAN 
EClJADO!! 
PARAGUAY 
PERU 
VENEZUELA 

RP 

0.3 0.4 
2.3H -0.6 

0.5 

4.8H -0.9 
8.21" 2.2 

23.7"1 2.2uI 
4.5 .. * 4.5u 
1.9 2.1 

14.7m 1.6 
5./'u 6.911 
2.2 5.1 

I.S*fl 1.11 -0.8 
2.2ffl 1.1 -l.S 

1.9fU ·1.1t -0.9 

3.4f" 5.3" -0.1 
6.6tu -1.7 1.2 

10.21" 20.4"* -1.5u 
5.2"1 -2.2n 1.2 
'.OUI -3.1 1.2 
7.Sut 17.7tu 1.4 
4.3111 4. S" á.Su 
6.71H -1.0 7.0 

l. SUI -O.B 
0.4 1.1 

1.9m -0.7 

3.8u. -0.6 
2.1UI 9.81u 
5.6". 3.3 
2.6"1 •• 7'" 
1.51 5.0 
8. 7ft. -3.0H 
3.6u. 0.8 
3.Slu 3.1 

1.3 
1.2 

1.2 

-0.9 
1.0n 
3.al" 
3.2 
0.9 
0.2 
0.6 

-1.9t" 

0.0 
1.BHI 

0.1 

-O.J 
4.~H* 
4 •• <n 
2.bu, 
•• Su. 

-O.9u 
O.7uI 
2.9u. 

--------------~------------------_._-_.-----------------------.-~~----------------------------------------------
TROPICAL SOU!H A"ERICA 1.3"' 3.4+" t..Offl l. 9ft 2.2 ... 2.9u, 5. 31ft 1.2 .. t 3.1'" ______________ M __________________________ ~ ___________________________________________________ *~.--. _____________ 
COSTA RICA l.!f -0.8 5.11f1 0.0 -0.7 2.DI" 3.1 -0.1 2.3t .. 
SAlVADOR -4.7 0.9 -0.2 -7.BI -1.2 -1.4 3.211 2.1 1.2** 
GUATEMLA 7.2" 2.4 5.21u 6.3" -1.7 2.8H 0.9 4.1 2.414 
HIlNDURAS 7.5uI 6.0u, B.3u. 5.1'" 1.b 5.5"1 2.3"1 4.4U 2.Bnt 
NICARAGUA 3.lu 12.3ft 4.4". 0.4 B.3B 2.6uI 2.9u 4.0 1.6U 
P~NA"A o.s 1.2 1.4tu -31 2ft -2.1H -1.5 ... 3.7111 3.3H 2.9"· ~_~ __ ~_~_~ _________ ~ _________________________________________ ~ __ .~w ____ ~ ___ ~. __ ~~~ ______________ ~ _______________ 

CEN1RAL AKERICA,PAHAHA 1.1 3.2" 3.4ut -1.4 -0.0 Ó.BI 3.1U 3.2" 2.7nt 
------------------------------------------------------~-~-~-----------------------------------------------------

SUYANA, -3.0 1.1 ¡.H -3.9H -4.bU -1.81" 0.9 ~.btH 3.51u 
HAlTl 5.3t .. 0.4 2.4." -1.5 3.8Uf l.bH 6.7U' -3.41 0.8 
Ji\l1AICA -23.0UI 3.7 7.51. -27.0HI -0.3 3.7 4.0 .. t 4.0H 3.anl 
lRIHIDAD ETC 4.6'" -1.8 5.0UI 1.2 "5.0' 3.2111 J.4111 S.SU. 1.8 .. 1 ____ ~ ________________________________ ~ ______________________ ~ ___ ~ ______ w __________________________ ~ _____________ 

CARIB3EAH -0.5 0.5 2.1'" -3.2" -2.01 -0.6 2.811 2.5tH 2.b"l 
---~-------------------------------------------~-------_._---------------------~~~-~---------------~------------

1ROPICAL lATIN AHERICA 2.0" 1.3 3.0'" 1.01 -0.4 LBn{ 0.9f 1.7tn 1.1'" -----_._-----------------------------------... ----------------------_ ... --------_ ... _---------------------_ .. _---
ARGENTINA 3.9 1.9 2.0tt 4.3. 1.3 2.5." -0.4 0.6 -0.4 
CHILE -6.1 4.1 4.ltn -7 •• 11 3.2 1.9 1.3 1.5 2. U" 
URUGUAY 5.SI" 7.4nl 7.9." 2. 6ft 4.9". 5.7t .. 3.1" 2.5 2.2"1 

------------------------------------------------------------------------------------------_.~~~-----------------
TE"PERATE SDU1H AnERICA 2.9 4.4.11 4.2nl 1.. 2.Su 3.2'" 1.3 1.6 1.0". 

-------~-~--------------------------~----------~-~~-~-----------------~~-------------------------------~--~-~---
WIN MERIC~ 2.0" 1.5 3.0HI 1.11 -0.3 I.YI .. I.OH I.Bu! 1.11U 

------~-----------------~-~--------------------------------------------------_ .. ~-~-----------------------------
~EVEl OF S16HIFICANCE 15 REPRESENTED AS FOLlOWS 
Uf P{O.005 ti P<O.Ol I P<0.05 



RItE, PADDY TRENDS IN AREA UEVEL BY COUNTRV 1962/84 

tllUNTRY 

BRASIL 
MEIleO 

ANNUA!. GRDIlH 
RATt IN AREA 

1962184 
1 

2.144fu 
0.752 

2.105fH 

AVERAGE ARtA AVERAGE AREA AVERAGE AREA 
1962/64 1972/74 19B2/84 

--.----------------1000 HA-----------------------

3751. 3 
134.0 

3885.3 

4664.2 
159.8 

4824.0 

5496.3 
IM.3 

5660.7 

BOLIVIA 4.291fH 29.0 48.1 13.0 
COLOMBIA 1.'34m 285.0 301.2 402.3 
CUBA 4. 195HI 106.1 166.7 148.0 
DOMINICAN RP 2.9B6m 61.0 66.6 109.0 
ECUADOR 0.787 111.3 92.9 125.7 
PARAGUAY 8.11lm 1.3 22.0 30.7 
PERU U'HH 80.7 111.2 201.3 
YENE1UELA 4.08'lm 18.0 9B.6 1BO.7 

~----------.-------------------------._-----------------------------------------------------------
TROPICAL SOUTH A~ICA 2. 1851H 159.0 913.3 1270.7 
---~_._-----------------.~--~-------------~--------------------------~-----~---------------------

COSTA RICA 2.533m 50.3 59.0 7B.0 
El SALVADOR -o. m 11.7 10.5 13.0 
SUAmAlA 2.17141 11.3 12.1 16.3 
HONDURI'IS 5.1I3tu 9.0 1.3.4 22.3 
NICARAGUA 2.459fH 22.1 26.9 44. O 
PANAftB -0.903fl 108.0 101.6 100.0 

CENTRAL ~ERICA,PANAftB 

SUYANA 
HAlTI 
JAKAICA 
TRIHlDAD ETC 

CARIBSEAN 

TROPICAL lATIN "nERICA 

ARGENTINA 
CHIlE 
URUSUAY 

TE~ERATE SOUTH ~ERICA 

lATIN MERitA 

O.973ul 

-1.0891 
0.3% 

-2.014 
2.4141" 

-0.526 

2.097ul 

2. 956HI 
1.159 
6. 176nl 

3.404411 

2.129"1 

lrVEl OF SISNIFICANtE lS REPRESENTED AS FOlLOWS 
Uf P(O.005 JI P(O.OI • P(0.05 

213.0 

104.0 
56.3 
2.7 
5.0 

IbS.O 

5025.3 

53.0 
30.0 
20.0 

103.0 

5128.3 

230.1 

96.3 
42.0 
0.1 
5.1 

143.5 

61!1.0 

BO.S 
19.3 
3b.1 

136.2 

6241.2 

213.7 

8B.0 
55.3 
1.0 
5.0 

149,3 

7354.3 

104.3 
35.7 
72.1 

212.7 

1561.0 



RICE, PAODY TRENDS IN YIELD LEVEL BY COUNTRY 1962/84 
----~._ .. -._.-------~ .. ----------_._------~-------------_ .. ~.-----------------~-----------~------
COUNTRY 

8RASIL 
ftElICO 

MNlJAL SRlIIiTH 
RATE IN mu 

1962184 
1 

-0.160 
l.OoBui 

AVERAGE YIELD AVERAGE YIELD AVERA5E VIELD 
1962/64 1972174 1982184 

---------------------K6/HA-----------------------

1572.7 
2136.5 

1478.2 
2806.8 

1605.3 
3172.1 

---------------------------------------------------------~--------------~-------~----------~-~----
-0.072 1592.3 1522.2 10SU •• _~_~~ _________ .* ___________ ~. ________________ ~ ______________ ~_w~ ________________________________ _ 

BOLIVIA -0.039 1481.1 1568.0 1541.2 
CDtO"BIA 4.5B2m 2036.2 4054.7 4555.9 
CUBA 4.332Ui 1594.0 2147.6 3529.4 
DO"INICAN RP 2.807m 2026.8 3499.0 3593.6 
ECUADOR 3.065ilt 1630.7 2485.1 2975.5 
PARAGUAY -0.952111 2404.8 1983.7 2104.7 
PERU O.593m .4092.1 4153.1 4409.7 
VENEZUELA 3.022fH 1695.7 2573.2 2707.5 
-----~-------------------------------~._-------~--------------~-----------~-_._-------------~--. 
TROPICAL SOUTH ~RICA 3.152*** 2076.4 3173.9 3689.4 

COSTA RICA 
SAlVADOR 
6UATEHALA 
HUNDIJIlAS 
NICARASUA 
PANA"A 

SUYANA 
MlTl 
JAMICA 
TRINIDAD ETC 

CARIS8EAN 

ARGENTINA 
CHILE 
URU6UAY 

tATlH AMER1CA 

2. 915fff 
1.80IHI 
2.55BI44 
2. 4101u 
2.444IH 
2. 845nl 

2. 9461u 

2. 444lff 
2.454uI 
2. 6341H 
2.028'" 

2.3641H 

0.961UI 

-0.157 
1.7Bónl 
2.221Hf 

1.077fH 

O.994nl 

LEVEL O, SIGNIFICANtE IS REPRESENTED AS FOLLOWS 
•• , P(O.005 ti P{O.OI IP(O.05 

1277.4 
2299.0 
1600.9 
1224.1 
1944.0 
1078.5 

1315.2 

2182.7 
1136.0 
1722.2 
2066.7 

IBIB.5 

1659.7 

34:;8.5 
2638.2 
3097.9 

3148.2 

1689.S 

1985. S 
3345.7 
2078.7 
1439.7 
2893.3 
Im.6 

1827.1 

2072.4 
2621.2 
1721. B 
2803.0' 

2251.7 

1799.2 

3525.1 
2938.6 
3925.3 

'3590.4 

1838.4 

2160.2 
3496.S 
2955.2 
20S0.7 
3859.8 
1852.0 

2418.2 

3217.1 
2135.4 
2666.7 
3466.7 

2814.1 

2055.5 

3762.3 
3B44.1 
4996.8 

2115.4 



RICE SUlIIARY Uf LATIN Al!ERI~ TRABE ITHDUSAO mNSl , 
------------~-------------------------------------~----------~_ .. -*--~-_._-~----------------------~--------~--------~~-._~._----- , 

RElilOll EXPORT IIIPIlRT f IIIPORT-EXPORi t 

------------------------------~~-!!~~~~~!~~~~~~~~_!!~~!_~~~~~~~~~~~_!!~~~~~:~~~~~~~!_-~~~~~~~~!::~:~~~~~~~~~~~~~~ , 
¡ 

IlIlAlll 29 31 9 O 7 174 29 24 Ibo ' 
"EUeO l2 10 O 1 37 42 =31 -27 42 ! 

---------------------------------------------------------------------------------------------------------------------------------- t 
61 41 B 1 44 21b -00 3 zoa ¡ 

---------------------------------------------------------------------------------------------------------------------------------- ¡ 
BOLIVIA O 2 O 5 O b 5 -2 b ¡ 
CDlOftBIA 3 8 14 2 1 I -1 -7 -13 '¡ 
CUBA O O O 224 245 199 224 245 19B 
DOIIINICAIi RP O O O 2B 37 I 28 37 1 " 
ECUADOR 17 O O O 1 28 -11 1 28 
PARAGUAY O I O O O O O -1 O , 
PERU O 30 O 17 O 52 11 -30 52 í 
VENEllIELA O 37 17 3 2 I 3 -35 -16 • 

-TRDPíéAl-SOüTK-ÁftERI~ ----------------20--------"70---------31 --------27'--------2g¡--------i8¡---------ZS9--------ioa--------254 ! 
---------------------------------------------------------------------------------------------------------------------------------- I COSTA RICA 1 5 20 I I 21 O -4 1 ¡ 
iiiA~~DII ¡ ~ ~ i ~ ~ i -i t r 
HONDURAS 1 1 O 2 3 3 1 2 3 
HICARAliUA 2 6 1 6 I 8 4 -5 1 
PAliAIIA O 2 6 4 3 I 4 I -5 

-~~~~~D~~~~~~~~~~~-----------------~---------~;---------~~---------!~---------~;---------~~----------~;---------:~--------.:~ ! 
SUYANA 78 57 43 O O O -78 -57 --43 ~ 
HAITI O U O 2 1 15 2 1 15 i 
JAftAlCA 1 1 O 24 36 48 23 35 48 . 
TRINIDAD ETC I 1 1 28 33 46 21 32 45 ________ .~ _____________________________ .~~ _____________________________ ~_~~w ___________________ • ___________________ ~ ______ • ______ _ 

CARIBBEAN BO 60 45 63 77 116 -17 17 71 

TROPICAl LAT!ft A~R!CA 168 197 114 360 418 662 192 221 548 
~ --AK6EHri~----------------------------20---------ii---------71----------0----------0----------1---------:20--------:33---------70 
, CHILE 13 O O 14 32 21 1 32 21 ! URUGUAY 22 49 198 O O 1 -22 -49 -l'n 
1 -~-~-~~-~-----------------------------------------------___________ ~_~_~_~w ___ . ___ . _________ ~ ___ ~ ______________ ---------.-~-------
, TE"PERATE SOUTH ~RICA 55 82 269 14 32 23 -41 -SO -246 
! ------------------------------------"--------------------------------------------------~------------------------------------------ f 
i lATIN A"ERICA 223 219 383 374 450 685 151 171 302 ~ 
: -------------------------------------------------------------------------------------------------------------------------------- í 

f 



RICE PaaDUCTIDN,TRADE ANO APPAREIT CDNSUKPTIDH 
------~----------~~~.~---~~~----------------------------------------------------------------------------~------------------------

1972/74 1982184 
------------------------------------------------------ --~---------------------------~-----------------------APPAREMT SELF APPAREN] SELF 

.I"PORT APPARENT PER tAPITA SUFFltlENtY +IHPORT APPARENT PER el'::" SUFFICIENty 
COUNTRY PRDDUCTlON -mORT toNSUMPTlON CDNSUKPTlON ¡MDEI PRODUCTlON ·E1PORT CDNEUftPTJOH CONSUh?TJON I"DEI _____________________________________________________ .~9.~ . ._ ___________ -~~~ _______________________________________ . ______________ _ 

BRAlIl 
"meo 

····--------1000 "T----------- -----K6-··· 
4482 -24 4458 4:l 100.53 
m 27 m 6 91.43 

4773 4 4777 lO 99,92 

---------1000 "T----------- c----KS----
5741 16. 590B 45 \:,19 
339 42 3BO 5 a~,06 

60BO 208 62BS 31 96,70 _____________________________________ ~ _________ •• __ w ____ ~ __ ~ __________________________ ~ __________________ ~ ________________________ 

BOLIVIA 49 -2 47 10 IOl.7B 74 6 SO 13 92,79 
COLOftBIA 799 -8 192 l. 100.97 1190 -14 lI77 43 101.15 
CUBA 233 244 471 53 49.90 345 197 542 SS 63.04 
DOMINICAN RP 152 36 IB8 3B BUS 248 o 248 41 99.99 
ECUADOR ISO o 150 23 99.93 244 28 272 31 89,]2 
PARAilUAY 28 -o 2e JI 101.65 42 o 42 12 100,00 
PERU 316 -30 2B. 20 110.44 597 ~l 638 34 91. 93 
YENEZUELA 165 -35 130 11 127.15 318 -lb 302 11 105,31 _________________ ~_~ ______________ *~t __ ~ ___________________ ~ _______ ~._. _____________________________________ .~ __________ ~ __ ~ _____ 

TROPICAl SOUTH AftERICA 1893 206 2098 27 90.20 3049 253 3302 34 92.34 ________ ~ _______________________________________________________________ ~_*~_~ __ ft_~ ________ ~ __________________________ ~ ___________ 

COSTA RICA 69 -3 66 35 lOS. 10 111 1 112 46 99,10 
EL SALVADOR 23 -2 21 5 107.47 30 6 36 7 82.95 
6UATEMLA 11 1 18 3 91.87 30 1 31 4 97.74 
HO/iDURAS 13 2 15 -5 B5.bB 30 3 32 8 92, !1 
NICARAGUA 50 -5 46 21 110.73 110 7 ll7 38 94,10 
PANA"A 101 1 102 .2 99.33 l19 -5 !l4 55 104.67 

CENTRAL AnERltA,PANAlIA m -6 2ó7 16 102.09 430 12 442 20 97.29 
----~-~-~------------------------------._----_._-------------~--------------_.----------------------~-----------------------------

BARBADOS o 6 b 26 0.00 o 7 1 2b 0.00 
SUYANA ll2 -57 75 99 175.70 184 -43 141 153 130,23 
HAITl 71 1 72 15 98.74 76 15 91 15 BUO 
JAnAICA o 3b 3b lB 0.42 2 47 49 22 3.53 
TRINIDIID ETC 9 33 42 40 21,85 11 46 57 50 IU7 ~ ____________ . ______________ ~ __ ~ ________________________________________________ ~ _______ ~ _______________________ H_. ________ ~. ____ 

CARIB8EAN 19 26 91.13 273 72 32 79,11 ______ • ______________________ ~ __________________________________________________________________ .~ __________ • ____ ~ _______ b _______ _ 

TROPICAL LATIN AnERICÁ 7151 223 7374 2B 9833 545 10m 31 94.75 
----------~-------~----------------------------_.~~----------------~._~-------_.~----------------~-------~._----------------------

ARGENTINA 1I1l1 -32 156 • 120.71 258 -70 IBB b 137 .15 
CHILE 3B l2 70 7 54.69 89 20 110 9 81,4b 
URUGUAY 92 -4B 43 15 211.22 234 -197 37 12 b32,19 

.. --~----------------------------... -... -----------... -.... -... -------------_ .... -----------------------_ ....... -----_ .. -- ~ --------------_ ....... --~ -_ .... 
TEKPERATE SOUTH AKERlt 31S -49 2b9 7 IIB.23 582 -247 335 8 173,77 
~ ____ ~ __________ ~ _____ ~_~ _______________ ~ _______________ ._~~ •• _~M~ __________ ~ _______________________ .... ________ ----~~-----~---------

LATIN AMERICA 7469114 7043 25 97.73 10414 29B 10712 28 97,22 
------~~--------------------_.---------~--------------------.--_._-----------------~----------------------------------------------
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WHEAT 

COUNTRV 

BRAlll 
"mco 

BOLIVIA 
COLOKBIA 
ECUADOR 
PARAGUAY 
PERU 
YENEZUELA 

PRODUtTIDN1~ElAIIYE I"PORTANtE IN lHE RE61DN 
AND PER CAPITA PRODUCTION lEVElS 

PRO D U e T ION PERCENIAGE PER CAPIIA 
-----------1000 KI---------- OF TOTAL PRODUCT10N 
---------------------------- 1 KS 
1962/64 1972/74 1982/B4 1982/B4 1982/84 

S80 
IS62 

2142 

SI 
112 
56 
B 

ISO 
1 

195B 
2230 

4187 

58 
61 
50 
25 

m 
1 

1964 
4063 

6028 

58 
75 
30 
91 
88 
o 

9.352 
19.345 

28.697 

0.278 
0.351 
0.143 
0.432 
0.421 
0.002 

15 
S4 

29 

10 
3 
3 

26 
S 
\l 

TROPICAL 50UTH AKERICA 317 m 343 1.632 3 ~~ __________ • ______ ~ _______________________________________ -w ____ ~ ________________ _ 

SUATEKALA 
HONDURAS 

35 
1 

48 
1 

31 
1 

0.118 
0.005 

5 
o 

CENTRAL AftERlCA,PANAKA 36 49 3B 0.183 2 _____ ~ _____________________ ~ ______________ ~_~_. ________ ~~~_w~ ____ ~. __________ .M~ __ _ 

CARIBBEAM o o o 0.000 o 
TROPICAl lATIN AKERICA 2555 45bO 6409 3o.s11 19 
_________________________________________________ 6-________ ~ ___ ~-------~~----------

ARSENTlNA 8633 1>810 13433 63.955 4ól 
[HILE 109B 960 74l 3.529 63 
URUGUAY 445 331 42l 2.004 142 

10167 8107 14596 69.4B9 333 

LATlH AnERltA 12721 12661 21004 100.000 55 

CDLUHNS "AY NOT AüD EXA[TLY DUE ID ROUNDINS 



NHEAT ANNUAl SaDWTH RATES 
-------~-------_ .. _------------------------.----------------------------------------------------~-------_._-----

PRODUCTlDN ARrA YlElD 
CDUNTRt 1965/74 1975/84 1965/B4 1965114 1975/84 19.5/84 1965/74 1~75/84 1965fB~ 

BRASIL 
mIco 

Ib.BtH -2.2 •• 8tu 15.21** -b.7" b.~ul 1.. 4.54 O.S 
3.2 4.óf. 4.lfl' -1.4 3.1 0.9 4 •• 111 1.5ft 3.21.1 

8.2MI 1.9 5.0f.1 9.3... -4.1.1 4.214. -1.0 ó.Otu 0.8 
----------------------------------------~~---------~.*-~------+~~--------------------------------------~----~--

BOlIYIA 4.1 el.1 2.2" 1.1 o.e 2.41u 3. !f -I.B -v.~ 
COLD"BIA -7.7Iu 9.6H4 -3.1H -IO.ouI 4.94+1 -5.3'" 2.2" 4.7" 2.1tH 
ECUADOR -3.7 -O.bu -S.9uI -3.9 -1I.0H' -6.8H. 0.1 2.5< 0.9" 
PARAGUAV 12.71 IB.l4u 9.3u. 14.1n 14.11" a.olu -1.5 4.0t • -.. ~ 
PERU -1.51 -4.5ft -2.4H. -1.2u4 -•• luI -3.71" -0.3 1. s. 1.3Ht 
VENEZUELA -9.9H -5.7uI -5.91" -b.7H -S.5tn -4.2"1 -2.21 -0.3 -1.6IH 

TROPICAl SOUTH AftERILA -1.9u I.S -1.0.1 -2.3 ••• -0.7 l.SuI o.al" 
6UATEftALA 
HONDURAS 

7.GI" -4.4> 2.211 2.1 -1.0 2.3+" 4.9fff -3.4 -0.1 
-1.5 9.Sf.. 2.6ft -0.5 6.5.1. I.BII -l.tl 2.3111 O.Blt 

TROPICAL lATIN ~ERICA 

AR5ENTlNA 
CHILE 
URUGUAY 

b.al" -4.2. 

7.21" 1.9 

G.I 
-3.2 
-1.4 

2.2" 2.0 -0.9 2.3... 4.8111 -3.3 -0.1 

4. S". 7 •• '.. -3.a.t 3.411t -0.2 

3.7 .. t -2.9f 
-3.0111 -2.9>. 
0.4 -4.1 

3.6 1.3' 3.01 
-7.0fff -3.4tl. -0.3 
-5.61 -2.511 2.7 

5.6UI 1.1 

2.3 2.4t .. 
2.8f 0.3 
s.s... 2.911. 

----~------~---------------------------~----------------------------------------~-------------------------------
TEKPERATE SOUTH AnERICA -0.4 

2.2". 3.9. 

LEVEL OF SISNIF1CANCE lE REPRESENTED AS FDlLDWS 
1 .. P(O.005 H P{O.OI 1 P{O.05 

2.944. -3.0'. 2.3 

3.4'" 0.3 0.1 

0.7 2.5H 2.7 2.2"1 

1.6uI 1.9" 3.8"1 I.B'" 



WHEAT TRENOS IN AREA lEYEl BY CDUNTRY 1962/84 

CDUNTRY 

BRASil 
KEmn 

SOLIYIA 
COlOHBIA 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH AHERICA 

GUATEftAU 
tlIlNOURAS 

TROPICAL lATlN AHEIíICA 

ARGENTINA 
CHilE 
URiJSllAY 

TEHPERATE SDUTH AHERICA 

lATlN AHERltÁ 

AlItlUll!. GROnH 
RAfE IN AREA 

1962/B4 
1 

6.110u, 
0.639 

4.572'" 

0.e60 
-6.106'" 
-5.6354** 
B.b37tH 

-3.212uf 
-2.9b9fH 

-2.066H4 

1.419H 
0.526 

3.613uf 

0.968 
-2.B95nt 
-2. 432u 

0.431 

1.424114 

LEVEL UF SIGNIFICANtE IS REPRESENTED AS FOLlONS 
.. 1 P<O.0I!5 H P(O.OI f P<O.05 

AVERAGE AREA AVERAGE AREA A~ERASE AREA 
1962/.4 1972/74 1~B21S4 

-------------------IOOú HA-----------------------

756.7 
770.0 

1526.7 

98.3 
m.o 
74.3 
10.3 

152.0 
1.7 

457.7 

38.7 
I.G 

39.1 

5185.3 
756.0 
427.0 

6368.3 

8392.3 

2210.2 
700.4 

2910.6 

68.9 
54.1 
52.9 
27.6 

136.3 
1.5 

341.3 

35.2 
0.7 

35.9 

3287.8 

4385.3 
605.5 
299.3 

5290.2 

8578.0 

2147.7 
986.3 

85.3 
44.7 
21.3 
11.1 
81.0 
1.0 

311.0 

39.0 

3484.0 

6173.3 
401.3 
260.3 

7435.0 

10919.0 



WHEAT TRENDS IN VIELD lEVEL BY CUUNTRY 1962/84 
-------------------------._------~~--~-------~-----~----~--------------------~. __ ... _~._-~--~---
COUIITRr 

BOLIVIA 
COLOftBIA 
ECUADOR 
PARAGUAY 
PERU 
VENE1UELA 

TROPICAL SOUTH AftERICA 

GUATEIlALA 
HONDIJilAS 

ANIlUAl flRllWTH 
RATE IN nELD 

1962/84 
1 

o.m 
3.4821" 

0.7fiS 

0.855 
2. 383uf 
1. 410fff 
1.814n 
0.B031H 

-2.3t2Uf 

1.020 .. 1 

0.554 
0.228 

AVERAGE rIElD AVERAGE YIEl» AVERAGE Y1ElD 
1962/64 1972/74 1982/B4 

---------------------KS/HA-----------------------
173.5 

2026.6 

14010.1 

513.9 
90B.8 
747.1 
745.5 
984.4 
666.7 

S21.B 

8'17.0 
1000.0 

894.9 
3161.1 

1443.7 

836.7 
1241. 7 
950.8 
947.6 
905.1 
433.7 

'15ll.0 

1410.4 
B61.1 

1959.1 

m .• 
1680.3 
1087.9 
1253.3 
108U 
372.7 

1102.0 

999.8 
1000.0 ___________________________________ .M __ ~.~~_~ ________________________________________ ~ ________ ~ __ 

CENTRAl A"ERlCA,PANAIIA 0.551 899.6 1397.6 989.9 
-------------~----~-------~----------*---------------------------~--------------------------~._---

TROPICAL LATl" AftERlCA 1.142fl 1263.7 1391.0 18.1.2 
-------------------~------------------------~._._------------------------------~~-~+~------------

ARGENTINA 
CHILE 
URUSUAY 

TEftPEHATE SDUTH AftERlCA 

1.308H 
0.6601 
2.116fH 

1.290fn 

1044.2 
1441.2 
10GB. 4 

lsn.B 

1553.0 
1574.1 
1093.9 

1532.2 

19B7.1 
1822 •• 
1613.2 

196 •• 1 
---------~-------------_.----------------------------------------_._-_.------------------------~--

LAHN AftERICA 1.15Sfn 

LEVEL OF SIGNIFICANtE IS REPRESENTED AS FOLLOWS J,' P(O.005 .1 P(O.OI fP<0.05 

15Q5.1 1483.9 1929.0 



WHEAT SU""ARY OF LATIN A"ERlrA TRADEITHOUSAND TONS) 
-------------------------------------------------------------------------------------------------------------------.------.-------

REBION mORT +1 r,PORT -EX PORT 
-------------------------------- ----------------------.-------.- -----.--------------------------

1962/64 1972/74 1982/84 1962/64 1972/74 1982/84 1962/64 1972/74 1982/84 
------------------------------------------------------------------------------------------------------------------------.---------

BRAlIL O 1 3 2337 2393 4426 2337 2392 4423 
mico 217 16 1 41 779 389 -17b 763 3BB 

----------~----------------------------------------------------------------------------------------------------------------------
217 17 4 2378 3172 4815 2161 31~5 4BII 

----------.-----------------------------------------------------------------------------------------------------------------------
BOLIYIA o O 1 153 190 315 153 19(' 314 
COLO"BIA o O o 130 385 606 130 3B5 606 
ruDA o O o b79 912 139B 679 912 1398 
OO"INICAN RP o o 1 62 90 167 62 90 166 
ErUADOR o O o 4B 126 2B4 48 126 284 
PARAGUAY o O o 89 S3 69 B9 S3 69 
PERU 2 1 2 390 53B 894 3BB 537 892 
VENEZUELA O 1 1 406 590 Bn 406 589 ~75 I 

--------------------------------------------------------------------------------------------------------------------------------- ! 
IH I 

TROPIrAL SOUTH A"ERICA 2 2 5 1957 28B4 4609 1955 28B2 4604 

COSTA RICA 
EL SALVADOR 
BUATE"ALA 
HONDURAS 
NIrARAGUA 
PANA"A 

CENTRAL A"ERICA,PANA"A 

o 
1 
o 
o 
o 
o 

1 
o 
1 
1 
1 
1 

5 

3 
1 
o 
2 
4 
1 

11 

58 
43 
61 
24 
26 
36 

24B 

74 
66 
69 
47 
39 
44 

339 

100 
135 
114 
87 
70 
59 

565 

58 
42 
61 
24 
26 
36 

247 

73 
66 
68 
46 
3B 
43 

334 

85 
66 
58 

554 
----------------------------------------------------------------------------------------------------------------------------------

BARBADOS 1 1 o 17 20 19 16 19 19 
6UYANA o 3 o 41 48 9 41 45 9 
HAlTl o 1 o 50 77 182 50 7ó 182 
JMAltA 1 1 o 134 182 171 133 IBI 171 
TRINIDAD m 1 1 1 85 94 100 B4 93 99 

2839 2246 7276 285 990 108B -2554 -1256 -blBD 

LAT/N MERlrA 3062 2277 7297 5195 7806 1155B 2m 5529 4261 

f 
¡ 
i 

¡ 
f 
I , 

I ¡ 



WHEAT PRODUCTION,TRADE AND APPARENT CDNSUPTION _________ .. _ .. _ ........... _ ..... -o. __ ............. ~ ...... "'<~ ...................... ____ .............. _____ ...... ___ ..... ___ ... ______________ ............ _ .... _ ... ________ .. ___ .. _________________ _ 

eDUNTRY 

BRAZIl 
"meo 

1972/74 1982/B4 
----.---------------~----------~_._.---~~------------- ---.. ~-*~.~---~----------~~-------------------------

APPARENT SElr APPARENT sm 
+IHPDRT APPAREMr PER CAPIlA SUfFICIENCY tIHPORT APPARENT PER CAPITA SUFFICIEN, 

PROOUCTION -EIPORT CONSUHPTION CONSUHPTION INDEX PRODUCTION -EIPORT CDNSU"PTION CONSUKPTIOH IMDEI 

------------1000 "T-----------·-----KB---- ------------1000 "1----------- -----Y,G----
1958 2393 4350 42 45,00 1964 4423 638e 49 30,75 
2230 7/,3 2993 53 74,50 4063 3B9 4452 59 91.27 

-----------------------------~--------------~----------------------------------------------------------------------------------_. 
4187 3156 7343 46 57.02 6028 4812 10B40 53 55.61 

-----------------------_._-------~--------------------_.-~.~~~---*---~----------------------~~~+------------------------------_. BOUVIA 58 190 241 53 23,31 58 315 m 62 15 •• 4 
CDLMBIA 67 lS4 451 20 IUI 75 605 bSO 25 11.02 
CUBA o 911 911 101 0.00 o 1397 1397 141 0.00 
DOKIH!CAN RP o 90 90 18 0,00 o 166 1M 27 0.00 
ECUADOR 50 125 m 27 28.64 30 284 3!4 3. 9,56 
PARAGUAY 25 53 78 :11 32.33 91 68 159 46 56.9] 
PERU !23 m bbO 45 IUD 88 892 990 52 9.01 
YEMElUElA I 5SQ 590 4B 0.11 o 875 875 51 0.04 

-------------------------~----_.--~---~--------------------------------------------------------------------------------~--------~ TROPICAL SOUT~ ~ERICA 324 2BBO 3204 42 10, II 3n 4ó02 4945 50 b.93 ___________________________ ~ _________________ ~ ______ .w_~~ .. _____________________________________________________________________ ~ 

COSTA RICA o 74 74 39 0.00 o 97 91 40 0.00 
EL SALVADOR o 6. 66 11 0.00 o 134 134 2. 0.00 
6UAmAlA 4S 6S 116 20 41.51 37 113 151 19 24.19 
HONDURAS I 46 47 16 1,36 1 es 86 21 !.lb 
NICARAGUA o 39 38 18 0.00 o 6. 66 22 0.00 
PANAKA o 44 44 27 0.00 o 58 58 2B 0.00 

CENTRAl AKERICA,PANA"A 49 335 384 23 12.74 3B 553 592 26 6.48 __________________ ~ ____ ~ __________ M ______________________________________________________________________________________________ 

BARBliDOS o 19 19 78 0.00 o 19 19 11 0,00 
6UYANA o 45 45 59 0.00 o 8 e 9 0.00 
HAlTI o 1b 7b 15 0.00 o IBI 181 29 0.00 
J~AICA o IBI IBI 92 0.00 o 170 170 75 0,00 
TRINIDAD ETC o 94 94 88 0.00 o 99 99 B8 0.00 

--------------------------------------~----~--~._-~-----~-~-~-*.~--------------~---------._----------------------~----~-~~~------
CARIBSEAN o 414 46 47B 44 0.00 
----------*------------------------------------------------------------------------------------------~~-~------------------------
TROPICAL LATIN ~ERICA 45.0 6785 11345 43 40.19 0409 10446 16955 50 39.02 
-.----------------------------------------------------------------------~~-----------_._~---------------------------------------~ 

ARGENTINA 6810 -2101 4709 191 144.63 13m -7159 0275 m 21U9 
CHILE 960 734 169S m 56,67 741 1049 !nO m 4L41 
URUGUAY 331 110 m ISB 75.29 421 -79 343 115 122.76 

------------------------~---~-----------------~---------------_._~~_._.------_._-------------------------------------------------
b950 1Bl 118.34 14596 -blBS 8408 173.60 _~ __ ~ _______ ~ ___________________________________________________________________________________ w _________________________ ~ _____ _ 

12.67 5529 IBI95 60 69,62 21004 4258 bb B3,14 
-------~------------------~-------------------------------------------------------~-_._-----.-------------~----------------------
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HAllE PROOOCnllN!~ELATlYE IIII'OR1AIICE IN lHE REGION 
AND PER CAriTA PRODUCTION LEYELS 

COUNlRY 

BRAZIL 
llmCO 

BOLIVIA 
COLOftSIA 
CUBA 
DOftINICAII RP 
ECUADIlR 
PARASUAY 
PERU 
VENEZUELA 

PRO D U C'T ION PERCENTARE PER CAl'IlA 
-----------1000 "T---------- DF TOTAL PRODOCTION 
---------------------------- 1 KG 1962/64 1912114 1982/84 1982fS4 1982/84 

91104 
722~ 

11025 

245 
835 
140 
46 

153 
150 
481 
482 

15117 20581 .42.151 
8560 12380 25.348 

23617 32967 67.m 

214 m 0.872 
m 879 1.800 
90 96 0.197 
48 49 0.100 

253 284 0.582 
24ó 477 0.976 
bII 597 1.223 
505 512 1.048 

158 
104 

1M 

71 
32 
10 
8 

32 
131 
32 
30 ______ . __ w_. _________ -. ___________ Av __ ~ __ ._~ __ ~~._~~~ ____________ ~ ______________ • __ 

TROPICAL SOUTH AftERltA 2532 2806 3320 6.798 34 
------------------------------------------------------------------------~----------

COSTA RItA 64 64 95 0.194 39 
EL SALVADIlR 204 332 45S 0.932 87 
GUATE"ALA 597 905 1061 2.173 134 
HONDURAS 299 342 459 o.m 112 
NICARAGUA 150 175 200 0.410 66 
PANANA 77 53 70 0.144 14 

CENTRAL AftERltA,PANAHA 1391 1171 ;1341 4.792 94 
--~-~ .. _-----------~._._-----~--------------------------~~----------~-------------

BARBADOS 1 2 2 0.004 8 
6UYAIIA 1 3 1 0.002 1 
MITl 230 222 178 0.364 28 
JA"AICA 4 6 3 0.006 I 
TRINIDAD TOB 3 4 3 0.006 3 

CARIBBEAN 240 236 la7 0.3a2 17 

TROPICAL LATIN AftERICA 21187 28490 38814 79.471 114 

ARGENTINA 4977 8487 9367 19.178 321 
CHILE 200 l14 553 1.132 47 
URUGUAY 151 198 107 0.219 l6 

---------~._---------------------------------------------------------~-------------TEftPERATE 'SOUTH AHER1CA 5327 8999 1002ó 20.529 229 

LATlH AftERltA 26514 49841 100.000 129 

CDLU"NS ftAy 10T lO& EXACTLY DUE ro ROUHDING 



Mm AIIHlU\l nTH RATES 
--------------------------------------------.--------------------.. --------~--------------------~._------------

PIIODIJCTlIlII AREA VIElD 
COUNTRY 1965/74 1975/84 1965/84 1965174 1975/84 1965/84 1965/74 1975/84 1965184 

BRASIL 3.2HI 3.Of 3.IHI 2.2ftl o.a 1.6fH I.OH 2.2 1.51" 
IlEI1Cl1 -0.6 5.6ff 2.lfU -1.2" 1.5 -0.5 0.6 4.)IU 2.6HI 

---------------------------_._--------------------------------------------------------------------------~._._---1.7uf 3.9H4 2.7HI 0.7n 1.1 0.7tu 1.0Ut 2.Bn 2.0'" ------_ ........ _------_ .. _-_:.._-_ ..... _------------_ .. ------..... _----..... _- .. ---------_ .. _---_ .. ---...... -_ ... _..:-------------------
BOLIVIA 0.1 4.5f. 2.8nl 0.5 3.4*41 2.lnf -o.Su 1.1 O.7B 
COLOIIBIA -1.4u 1.51 0.1 -S.OUI -0.1 -l.7iu 3.6U! 1.6m l.BI .. 
CUIlA -1.3 0.3uI 0.2 -0.1 -0.2 -2.2u. -1.2 0.5' 2.4"1 
DOIIINICAII RP 2.9lfl -2.7 0.7 o.B 2.6 1.2 2.2" -5.31 -O. S 
ECUADOR 4.2lfl 1.8 l.óu -0.2 -3.4n -2.6UI 4.4ftl 5.3uI 4.2"1 
PARAGUAY 3.71 5.0n 6.7uI 2.71 6.6tH 6. !fU 1.1 -1.6 0.6 
PERU 1.2u -2.2 0.2 1.1 -1I.Ou -1.6" 11.1- 3~'f 1.71u 
VENEZUELA -1.0 -2.9 -0.5 -1.3 -5.6H -3.2UI 0.2 2.7ft 2 •• '" ------____ ~ •• _____ • __ • _______ ~. ________ ~~ ____________________ ~~ __ ~_~ _____ M ___________________ • _______ • _____ .~~ __ 

TROPICAL SDUTH A"ERICA 0.3 0.6 1.1nl -1.4U -0.81 -0.7IH 1.71H 1.4u 1.91H 
----~------------------------------------------_.---.--------------------------------------------------------.--COSTA RICA -4.1 LB 1.51 -5.4111 0.8 -1.51 1.3 0.9 1.0"1 

SALVADOR 6.0U 2.1 4.5uI G.71 0.1 1.91u 5.3u 2.1f 2.61u 
GUATEIlALA 3.5uI 2.4fu 2.9uI -2. 4ft 3.lnl 0.2 6.0u. -0.6 2.6141 
HDHDUR~S 0.3u. 2.7 2.0n. 0.0 -2.1 1.511 0.3 '.8uI 0.5 
NICARAGUA 0.2 0.3 0.0 1.7 -2.9 -1.7fH -1.5 3. 2ft 1.71u 
PANA"A -6. 9ft. 0.4 -1.1 -6.6uI -1.6 -2.S"1 -0.3 1.9. 1.5u, 

CENTRAL A"ERICA,PANAIIA 2.2.u 2.ItH 2.51'* -1.2ft 0.4 0.3 3. S ... 1.7 .. 2.2ffl 
---------------------------------------------------~--~~-----~---------------~---------~----------.-----_._------ -

BARBADOS 9.&lff 0.0 3.6111 6.31u 4.11" 4.01u 3.31u -4.11" -0.3 
GUVAIIA 13.7." -18.6111 -0.4 5. 1ft -14.9"1 0.1 B.olu -3.7 -1.1 
1lA1TI -1.0 0.3 -2.2uI -2;01 -1.1 -1.3tH 1.1 1.4 -o.a 
JA"AICA 5.3 -17.6uI -0.0 3.4 -14.0uI -2.2 1.9 -3.óft 2.21H 
TRINIDAD ETC 9.0" -6. al .. 3.7" 5.9 -2.3u, 4.6 .. 1 3.2 -4.S"1 -0.9 

CMIBilEAN -0.5 -0.6 -2.0111 -1.91 -1.4 -L3ul 1.4 0.8 -0.7 

TRDPICAl LATIN AIIERltA 

ARGENTINA 
CHILE 
URUGUAY 

lATiN AllER1CA 

1.6tfl 3.51" 2.5'fl 0.3 

4.71 3.9 

1.9H 1.2 
4.1111 1.0 
0.1 -0.4 

1.911 1.1 

2.3111 3.5f11 2 •• '.1 0.4 

lEVEl OF SISNIFICANCE IS REPRESENTED AS fDLLOMS 
l.1 P<O.005 l. P(O.OI I P(O.05 

0.8 0.51H I.Su, 2.6uf 2.0tn 

1.3 -1.ln 3.51 %.5 
3.6H 2.9111 -0.1 5.51fl 

-5.5H -4.lftl 10.7UI 0.8 

1.1 -1.211 3.61. 2.8 

3.0". 
1.2' 
4.21" 

3.IUI 

0.9 -0.311 1.91H 2.11u 2.lfH 



TRENOS IN AREA LEVEL BY COUNTRY 1962/84 

CDUNTRY 

BRASIL 
mICD 

BOLIVIA 
COLomA 
CUBA 
DDmICAN RP 
ECUADDR 
PARAGUAY 
PERU 
YENEZUELA 

TROPICAl SDUTH AKERICA 

COSTA RICA 
EL SALVADOR 
GUAmAlA 
HONDURAS 
NICARAGUA 
PANAKA 

ANNUAL GROWTH 
RATE IN AREA 

19621B4 
1 

1.959111 
-0.163 

1.082111 

1.70511f 
-1.361111 
-2.824I1f 
0.446 

-1. 56\f1l 
6. 23511f 

-1.06111 
-2.057I1f 

-0.37111 

-1.2021 
1.916111 
0.062 
1. 632uI 

-0.513 
-2.212uI 

AVERAGE AREA~VERAGE AREA AYERAGE AREA 
1962/64 1972/74 1992/84 

-------------------1000 HA-----------------------

7804.0 
6932.0 

14736.0 

217.3 
719.3 
142.0 
30.7 

253.0 
116.7 
339.0 
451.0 

2269.0 

59.3 
178.1 
675.0 
263.0 
169.7 
92.0 

10378.3 
7205.3 

17583.6 

216.4 
591.6 
107.1 
26.7 

296.0 
192.0 
371.2 
455.5 

2256.5 

52.3 
205.8 
577.3 
285.8 
226.1 
69.6 

11855.3 
7329.7 

19185.0 

289.7 
604.3 
71.0 
34.3 

201.0 
396.7 
253.3 
308.3 

2164.7 

59.3 
241.0 
143.0 
321.3 
173.0 
71.7 

CENTRAL A"ERICA,PANA"A 0.42811 1437.7 1416.9 1615.3 
--------------------------------------------------------------------------------------------------

BARBADOS 3. 835fll 0.5 0.8 1.0 
6UYANA 1.358 1.0 I.S 1.0 
HAITI -1.B251If 300.0 220.0 185.7 
JA"AICA -2.417ff 5.0 4.6 2.0 
TRINIDAD ETC 2.444f 1.0 0.9 1.0 

CARIBBEAN 

TROPICAL LATIN A"ERICA 

ARGENTINA 
CHILE 
URUGUAY 

-1. 780lff 

0.84411f 

-0.367 
2.21511f 

-3.707111 

-0.453 

0.673l1f 

LEVEL Df SIGNIfICANCE IS REPRESENTED AS FOLLONS 
111 P<0.005 If P(O.OI f P(0.05 

301.5 

IB750.2 

2791. O 
85.7 

223.3 

3100.0 

21850.2 

227.B 

21484.8 

3399.5 
92.B 

199.8 

3692.1 

25176.9 

190.7 

23155.7 

3055.0 
123.7 
99.3 

32713.0 

26433.7 

I 
i 
k 

I 
~ 

! 



"AIZE TRENDS IN YIEtD lEYEl BY COUNTRY 1962/84 

COUNTRY 

BRASIL 
ftEllCO 

BOLIVIA 
COlO"BIA 
CUBA 
IiOftlNltAN QP 
ECUi\1lflR 
PARI!6UAY 
f't1!U 
VENEZUELA 

ANNUAl 6R1J11TH 
HA TE IN nELD 

1962/84 
1 

1.5131" 
2. 470uI 

1. 9441H 

0.95Buf 
1. 490lu 
l. 752uI 
0.019 
3.1'59fll 
0.385 
1.829ftl 
2.31311' 

AYEAAIlE YlELD AVERA6E V.lElD AVERA6E YlElD 
1962/64 1972/74 1982/84 

---------------------K6JHA-----------------------
1258.2 
1038.1 

1130.2 
1156.9 
987.9 

1498.9 
m.4 

1283.6 
1418.4 
1005.8 

1455.8 
llB9.3 

1346.6 

1264.1 
1317.7 
861.2 

len.3 
Ból.S 

1275.6 
1646.3 
1107.2 

1736.9 
1701.2 

\720.8 

1462.4 
1455.7 
1251.1 
1423.6 
1423.8 
l19U 
2488.9 
1660.4 

-------------------------------------------------------~-----.------------------~------~~----~----TROPICAL saUTH AftERICA ¡.7I2ftl 1116.1 1244. 9 1534.1 
--------------------------------------------------------------------------------------~----~------cosn RICA 2.61bHI 1019.1 1204.3 1594./, 

SALVADOR 2.703fU 1147.S 1613.3 lBBB.7 
GUATE"ftlA 2.809u. 884.& 1416.1 1439.2 
HIJIIDURAS 0.387 ll4M 1197.6 1401.9 
NICARAGUA 1.3381" BB4.~ 715.4 1154.8 
PANAnA 1.103"+ 834. 757.3 919.0 

CENTRAL AnERICA,PANAftA 2.159f.1 961.3 1257.1 1450.7 ___ M~ _____________ ~ ______________________________ • _____________ ~ ____ .~ ____ ~ _______ ~~ _____________ _ 

BARBADOS o.m 2061. ó 2657.9 2ooo.e 
SUYANA 0.153 1000.0 19B4.1 1000.0 
HAITI 0.029 7.7.B 100B.l 958.7 
JA"AICA 2.830'.. 905.6 1257.9 1500.0 
TRINIDAD ETC 0.021 3000.0 3922.3 3000.0 

CARISBEAN 

TROPICAL LATlN AKERICA 

ARGENTINA 
CHILE 
URUGUAY 

TE"PERATE SDUTH AftERltA 

LATlN AlIERICA 

0.173 

1.953"· 

3.0b01H 
2.024uf 
3.546u+ 

3.163tH 

2.1091H 

LEVEL or SISNIFICANCE IS REPRESENTED AS FOlLDIS .i' P'O.GOS •• P<O.OI .P<O.05 

1130.1 

1180.8 
2324.9 
666.1 

1716.0 

1213.8 

1038.5 

1326.2 

mu 
3388.0 
987.2 

2416.3 

1499.4 

990.8 

1677.5 

3066.4 
4419.8 
1016.7 

3059.0 

184B.7 



-------------------------------- --_ .. _---------~------~-._-~--- --------------------------------
1962/&4 1972/14 1982/84 1962/64 1972174 1982184 1962/64 1972/74 1982184 

BIlAZIL 381 441 496 6 4 157 -375 -437 -339 
"ElltO 96 151 9 188 874 2413 92 123 2464 ______________ m_. __ ~~_M ____________ ~ __ ~ _______ • ___________________ ._. __ ~ __ ~ _____________________________________ ~ _____________ M_w 

i 477 592 505 194 a7a 2630 -283 28b 2125 
I ----------------------------------------------------------------------------------------------------------------------------------
I BOliVIA O O 6 O 4 1 O • -5 
j CDlO"B1A O 1 O 21 46 80 21 45 80 
1 CUBA O O O 140 245 398 140 245 398 
¡ 1JIlII1NICAN RP 9 1 1 3 42 206 -6 41 205 

ECUADOR 2 1 6 O 2 19 -2 1 13 
PAllAllUAY 8 3 B O O O -8 -3 -'9 
PERU .1 I 2 12 2 l22 11 1 320 
VENEZUELA O O 1 60 213 1251 60 213 1250 

, --------------------------------~-~------------------------~-------------------------------------------------------------~--------1 TROPICAL 500TH A~RICA 20 7 24 23b 554 2271 216 541 nS3 ? __________ w ____ ~ ________ ~ __ ~_~_~ ___ ~ ____________________ M ___________ *_~ ___ ~~_~ ____________ • ______ A ___ • ______ ~ ____________________ _ 

; CIlSTA RICA ~ 1 1 7 33 5. 7 32 52 
·1' El SALVADOR 2 B 1 33 25 67 31 17 66 

6UATEKAlA I 4 O 17 41 5 16 37 5 
I HONDURAS 39 4 S I 2 12 -38 -2 1 
i NICARA6UA I 6 1 7 29 60 b 23 59 
1 PANAKA O O O 5 27 29 5 21 29 
j -áEÑTRAl-;HERicA;PAÑAMA----------------¡l---------ii--·-------0---------70--------157--------226----------27--------13;--------21a 
1 ----------------------------------------------------------------------------------------------------------------------------------
,BARBADas o 1 1 2 7 2b 2 ¡, 25 
j 611YANA o o o 2 7 2 2 7 2 I HAITI o 1 o o I 9 o Q 9 
1 JAMICA o I o 20 109 174 20 10B 114 
I TRINIDAD ETC o 3 1 15 51 100 15 4B 99 ! ~~ ______________ v _____ ~ _________ ~~~~~_.~ ___________ ••• ~. ____ • ______________ -*~ ____ • _________________________ ~ __ ~ ______________ •• __ 

I CARIBBEAN o b '[ 39 175 311 39 169 309 
¡-TiiiiícAl-LATi¡¡-;HERlcA---------------s4o--------62s-------s3;--------;i,-------i7b4------;¡44---------=¡-------ii36-------4905 
j -------------------------------------------------------------------------------------------------------------------------------
1 ARSEHTlIIA 2906 4188 5757 o I 1 -2906 -4181 -5756 

¡ ~~~~AY ~ I~ ~ ~~ !2~ 19¡ ~~ ~ li 19~ 
1----------------------------------------------------------------------------------------------------------------------------------j TEI!I'ERATE SOUTH A"ERICA 2906 4204 5757 53 125 198 -2853 -4079 -5559 
1 --------------------------------------------------------------------------------------------------------------------~-------------
, lATIN MERItA 3441> 4832 6296 592 1889 51142 -2B54 -2943 -654 t 
1---------------------------------------------------------------------------------------------------------------------------------- ,1 
~ ! 

I 
t 
! 

I 
¡ 



/tAIZE PRIlDUCTlD., TRABE AIIll APPAIlEIIT COIISUPTlDIl 
._---------------------------------------------------.--------------------.------------------------------.-------------------------

COUNTRY 

BRAlll 
MEXlCO 

1972/74 1982/84 _____ • _______ •• ____ w ____________ ~ ______________________________________________ ~~ _______ ~ __________________ _ 

APPAREIIT 5ElF ArPARENT SELF 
+JKPDRT APPARENT PER eAPITA SUfFICIENCY 'I"PURT APPAREMT PtR CAPITA SUFFIClENCY 

PRODUCTlON -ElPORT CONSUMPTIOll CONSUKPTION ¡MotI PRODUCTION -EXPORT CONSU"P¡ION CONSUMPIIQN lNDEl 

------------1000 "T----------- -----K6---- ------------1000 ~T----------- -----KG----
15117 -m 14m 143 102.98 205B7 -:139 20m 156 101.6B 
s~¡,o 123 92B3 165 92.21 123BO 2464 14844 19) 2'·.4( 

23677 286 23962 150 9S.BI ~29b7 2124 35091 l7l 93.95 
------------------------------~---------------------------------~~~-------------------------------~-----~---~---~------------_._--

BOLIYlA 274 4 277 60 9B.7I 42b -5 42l 70 1(;1.12 
COLOKBIA m 45 624 37 94.49 B79 79 958 35 91. 74 
CUBA 90 244 334 31 26.98 96 39B m 50 19.50 
DOMINICAH RP 4B 41 90 lB 54.09 49 20b 254 42 1~. \3 
ECUAOOll 253 1 255 39 99.43 284 13 29B 34 95.47 
PARAGUAY 246 -3 243 96 101.13 477 -7 469 135 101.S3 
PERU 611 o 611 42 '19.97 597 320 91B 49 65.09 
VENEZUElA 505 213 7IB 59 70.36 512 1250 1762 102 29.06 

--------------~---------------------------------~-----------------------_.~---------~------------------------------------~~-------
TROPICAL SOUTH AnERICA 2806 

COSTA RICA 
El SAlVADOR 
ilUAmALA 
HGNOURAS 
NICARAGUA 
PANAHA 

b4 
:131 
BOJ 
342 
m 
53 

CENTRAL AKERICA,PA~"A 1771 

546 

32 
lB 
37 
-2 
23 
2b 

m 

3352 

96 
349 
B42 
34Q 
198 
79 

1904 

44 

51 
99 

143 
117 
91 
48 

m 

83.71 

67.00 
94.9B 
95.62 

100.61> 
SS.2b 
66.90 

93.00 

3320 

95 
455 

1061 
m 
200 

70 

2341 

2255 

52 
66 
5 
7 

59 
2B 

217 

5575 

147 
521 

1066 
465 
260 

99 

2557 

57 

/,0 
100 
134 
ll4 
85 
47 

U4 

59.55 

64.55 
B7.34 
99.57 
98.59 
71.17 
71.25 

91.52 
------~-------------------------~----------------------------_P .. -----_.~~---_._-_.-----~~------~-------------____________________ 

BARBAOOS 2 b 8 34 24.64 2 25 27 103 7.34 
6UYANA 3 Ó 9 12 32.82 1 1 2 2 44.59 
HAlTl 222 o 222 45 99.92 178 8 186 30 95.64 
JAMAICA é 109 115 58 5.24 3 m 176 78 1. 70 
TRINIDAD ETC 4 48 52 49 7.01 3 100 103 91 2.92 _«_. __ ~ ________ ~ _______ . ________________________________ ._~ _______ . ________ ~ _____________________________________________________ M 

CARIBBEAN 23. 170 406 45 52.19 IB1 308 494 46 37.16 

TROPICAL LATlN AftERlCA284~0 1135 29b24 96.17 3S814 4904 43718 130 SB.7B ________ . ___________ ~ _____________ w_. ___ ~ __ . _______ . ________________ . ________ ~ _____ ~ _____________________________________________ _ 

AR6ENTI~ 
CHILE 
URUGUAY 

8487 -4197 
314 l19 
198 -12 

4299 
434 
IS7 

197 .40 
72.46 

10 •• 25 

9367 -5757 
553 192 
107 4 

3610 
m 
111 

124 
64 
37 

259.46 
74.IS 
96.65 _________ ~ ______ • __________ • _______ ~ _____ • _______ ~ __________ ~ ____________ ~~ ___________ • ________________________ .~ ___ F ____________ _ 

TE"PERATE SOUTH AftERIC 8999 -40BO 4920 182.92 10026 -5561 102 224.51 ---------------------_ ... -----------------_ ... -----_ ..... -------_ ... _-----------_ .... _----_ ...... --........ --------------.-.. _----------_ ... ---_ ... _---_ .. 
37499 -2945 34544 108.53 49841 -657 481B4 126 101.36 ~ ___________ N _________________________________________________________ ~ ______ * _______ .. _______________________ ------------------••• 
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SOR6Hun PRODucrIONI~ELArIYE I"PORTANtE IN THE RESION 
AND PER CarITA PRDDUCTIDM lEYElS 

CDONTRY 

BRA1IL 
mItO 

PRO D U e T I D N PERCENTASE PER CAPITA 
-----------1000 "T---------- UF TOTAL PROnuCTION 
---------------------------- 1 lS 
1962/64 1972/74 1982/84 1982/84 19B2/S4 

o 
40. 

40ll 

165 
3021 

31B6 

248 
5432 

5680 

l.b2O 
35.648 

37.275 

2 
72 

2B ______ ~~ ______ ~_.~ ______________ w_.~ _______________________________________________ 

BOllYIA o o 9 0.059 1 
CDLDIIBIA 27 276 sea 3.Ból 21 
CUBA 22 I 1 0.001 o 
DDIIINICAlI RP o 14 41 0.271 7 
ECIUlDDR o o 2 0.015 o 
PARAGUAY 4 6 10 0.066 3 
PERU 2 26 31 0.203 2 
VENEZUELA 2 17 404 2.654 23 

TROPICAL SOUTH AnERICA 57 IOB1 7.136 II 

COSTA RICA 9 14 32 0.212 13 
EL SALYADOR B9 144 129 0.849 25 
61UlTEKALA 22 49 S6 0.567 11 
HONDURAS 52 47 54 0.352 13 
NICARASUA 46 45 97 0.631 32 _~ _______________ ~. ________________ ~_w ________________________ ~ __________ ~ _________ 

CENTRAl AKERICA,PANAKA 

HAlTI 

CARIBBEAN 

TROPICAL lATIN AftERICA 

ARGENTINA 
URUGUAY 

lE~ERATE SOUTa AKERICA 

218 

o 

bBl 

1420 
lb 

COlU"NS "AY NOT ADD EIACTlY DUE TO ROUNDIM6 

300 

162 

162 

39S8 

4726 

8714 

399 

!lb 

lió 

7282 

7B32 
123 

2.616 

0.761 

0.761 

47.789 

51.401 
0.S09 

52.211 

15231 100.000 

16 

19 

11 

21 

269 
41 

182 

40 



CDIIIHRY 

BRASIL 
mIco 

BIlllVIA 
CDlOKilA 
CIlBA 
DOMINlt/\N RP 
ECUADOR 
PARAGUAY 
PERU 
\IElíElUElA 

ANNUAL 6ROWTH RATES 

PRDDIICTlOII MEA YlElD 
1965/74 1975/84 1965/84 1965/74 1975/84 1965/84 1965/74 1975/84 1965/84 

56.911 -0.7 34.6'.' 57.6.1 1.4 35.3111 -0.7 
13.2'.' 4.611 8.3.1. 12.011. 3.011 6.5f11 1.2 

13.9f" 4.3.' 8.6.1. 12.'ttl 2.9" 7.0111 1.Q 

0.0 -16.71 -lb.7· 0.0 -20.111 -20. In- 0.0 
19.31H 5.6uI 12.6111 IS.9uI 6.9"'. 12.Bn. 0.5 

-30.6'41 -1.4tH -13.7'H -30.1ul 0.0 0.0 -0.4 
6.9u 10.8' 6.8ft. 6.0u 13.6" 7.9u. 0.9 
0.0 10.2 10.2 0.0 17.6 17.6 0.0 
5.8uI 2.5ft. S.2H' 6.2u. 1.8H 4.9u. -0.4 

29 •• U' -5.6 15.0uI 20. 4ft -5.1 12.6ftl 9.2"1 
4.5 15.6ul 28.6Iu 12.0 15.OIu 2B.9ul -1.5u 

-2.1 
1.6 

1.4 

3.4 
-1.3 
-1.4ut 
-2.81 
-7.4 
0.6 

-0.5 
0.7 

-0.7 
1.811' 

1.6HI 

3.4 
-0.2 
-o.51U 
-1.111 
-7.4 
0.3 
2.4111 

-0.2 _____ ~ ____________________ ~ ___ ~ ___________ ~ ______________ ~~~ _______ ~ _____ ~ _________________________ ~.fi ______ ~ __ 

TRIIP 1 CAL SllUTH MER 1 CA 

COSTA RleA 
SAlVADOR 
GUATEItiILA 
HOIIOORA5 
NICARAGUA 

CENTRAL AKERlCA,PANAK~ 

HAlTI 

CAalSBEAN 

TROPICAL lATIN MERICA 

ARGENTINA 
URUGUAY 

lATIN AKERICA 

16.71" 

4.2t 
3.9u. 
3.4 
0.8 

-0.6 

8.0ul 14.8'" 14.7Ut 9.31" 

1.1 9.6H1 2.1 3.2 
-3.2IIt 0.9. 2.1111 -2.0.' 
6.211. 5.0'.. -3.411 -0.2 
1.7 1.111 3.6.1 -0.4 
8.31.. 3.B'11 -1.2 -2.5' 

2.511t 1.9'1 2.9... 0.8 -1.2 

14.9u. 

9.lftl 
0.5 

-1.2n 
4.1." 

-0.6 

1.9* 

2.IH 
I.BI 
6.Bu 

-2.9 
o.s 

-1.3' -0.1 

-1.5 0.5 
-1.2t 0.5 
6.4ttt 6.31tt 
2.0 -3.0Iu 

10.7It. 4.4.11 

I.Offt 1.7tt. 3.0111 I.Blf' 

-3.4 -4.luI -2.9 1.51 -2.0'" -0.5 -2.1 -2.2fU 

-3.4 -1.2 -4.liu -2.9 -1.5. -2.0u, -0.5 -2.7 

12.'.t. 4.51tl B.31" 9.Sfll 3.3'1' 6.2 •• t 2 •• fft 1.2 

15.9"1 4.3 
28.óJU 2.4 

Ib.2tH 4.2 

B.411' 11.6'11 I.B 
10.5uI 12.3f'l -0.2 

8.4flf 11 •• '" 1.8 

4.11" 4.3.t 2.4 
3 •• " 16.3uf 2.6 

4.11'. 4.51' 2.5 

-2.2'11 

2.!tn 

4.3tn 
6.9"1 

4.4'" 

14.4If' 4 •• 11 B •• '.I 10.SIII 2 •• '. 5.IIIf 3.6... I.BI' 3.2ftl 

lEVEL DF SIGNIFICANtE ¡S REPRESENTE» AS FOllDWS 
U4 P<O.005 u P(O.OI • P{O.05 



· -' .., 

soR6Hlln TRENDS IN MEA LEVEL BY COONTRY 1962/84 
------------------------------.---------------_._---~~-----~~------------~._--~---------~---------

CDUNTRY 

BOLIVIA 
caLO"BIA 
CUIl!l 
OOnlNICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

AliHUAL GROWTH 
RATE IN AREA 

1962/84 
t 

35. 339Hi 
9.643'" 

10.099". 

-20.10911 
16.837'" 

-15.696"1 
7.901'" 

17.598 
4. 942HI 

13.571HI 
2'I.2H.nl 

AVERASE AREA AVERAGE AREA AVERABE AREA 
1962/64 1972/74 1982/94 

-------------------1000 HA-----------------------

0.0 
197.3 

197.3 

0.0 
10.7 
20.3 
n.o 
0.0 
3.0 
1.0 
1.0 

86.3 
1149.9 

1236.0 

0.0 
123.5 

1.3 
4.0 
0.0 
5.1 
7.2 

13.2 

m.l 
1631.3 

2.7 
275.7 

! .0 
1403 
1.0 
7.3 

10.0 
217.7 

----------------------------------------------------------~---~._-----------------------~---------
TROPICAl SOUTH AnERICA 14. 771fti 35.3 154.4 529.7 ~~*~ ____ w _____________ ~_._._~~ ___ .~* _____________________________________ ~~ ________________ • _____ ~ 

caSTA RICA 
EL SAlVADOR 
SUATEI!ALA 
HONDURAS 
NltARAIlUA 

CENTRAL AnERICA,PANAnA 

HAlTI 

CARIBBEAN 

TROPICAL LAT!N AnERICA 

ARGENHNA 
URUGUAY 

TEnPERATE SDUTH AnERICA 

8.219111 
1.1l21H 

-0.372 
3.057tu 

-1).297 

1. 271111 

-1. 965111 

-1.9651" 

8. 26B .. I 

4.801114 
3. 849HJ 

4.774"4 

6. 361ttl 

LEYEL OF SIS~IFICANCE IS REPRESENTED AS FOtLDWS 
ffl P{O.005 44 P{O.OI f P<0.05 

5.7 
92.0 
3B.3 
42.0 
48.3 

0.0 

0.0 

459.0 

891.0 
32.3 

n3.' 

7.6 
125.6 
36.9 
45.0 
45.1 

260.1 

174.1 

174.7 

1825.2 

2094.~ 
85.1 

4005.1 

21.0 
115.3 
38.0 
59.0 
43.7 

277.0 

156.7 

156.7 

2723.3 

2418.7 
60.7 

2539.3 

5262.7 



stlIlGHUH TRENDS IN YIElD tEVEt BY COUNTRY 19&2/84 

C01JNTRV 

BRASIL 
mICD 

ANliUAl SROWTH 
RATE IN nEtD 

1962/84 
1 

-0.701 
1. 992nl 

AVERAGE YIELD AYERAGE YIElD AVERAGE YIElD 
19b2/&4 1972/74 1982/84 

---------------------KS/HA-----------------------
0.0 

2148.2 
2220.3 
2623.0 

1922.8 
3339.9 _________ w~~ __________ • _________ .~. __________ ~_~------________________ • __________________________ _ 

BOLIVIA 
CDlOMBM 
CUBIl 
ooftINICAH RP 
ECUADOR 
PARA.DAY 
PERU 
VENEZUELA 

1. 831uI 

3.m 
-0.4461 
-o. 435uI 
-1.124n 
-1.lb8 
0.314 
2. 685U. 

-0.386 

2148.2 

0.0 
2522.2 
!lOb.9 

0.0 
0.0 

1222.2 
2000.0 
2000.0 

251.7.4 

0.0 
2265.2 
1066.7 
3391.5 

0.0 
1231.2 
3597.5 
1344.1 

3233.9 

m1.B 
2139.9 
IOOo,¡¡ 
27&1.9 
2333.3 
1369.0 
3079 •• 
1853.S 

TROPICAl SOUTH AMERICA 1.0611. 1523.3 2236.0 2053.1 __________ ~ _______ k~~ _______ ~ __________ ~ __ • __________________________ • ________ • __ • _____ ~~ ________ _ 

CDSTA RICA 0.419 16b2.7 1901.1 1583.9 
SALVADOR 0.798... 968.5 1153.6 1121.9 
SUATElIAlA 6.477111 585. O 1327.2 230J.4 
HllHDURAS -2.576111 1230.2 1082.6 912.2 
NICARAGUA UI2m 951.4 1017.1 2216.0 • __________________________ w _____________________________________________________________________ _ 

CENTRAL AKERICA,PANAKA I.BJa... 963.1 1155.0 143B.2 
---------------------------------~----------~-----------~~---------~----------~~------------------
HAlTl -2.1.J." 0.0 9IB.l! 740.1 

CARlSBEAN 

TROPICAl LATl" AHERICA 

ARGEHmA 
URUGUAY 

TEMPERATE SnuTH AftERICA 

LATIN AllERICA 

-2.163'" 

2.61>214. 

3.948'" 
1.599'" 

4.018111 

3. 312f1f 

lEVEl OF SIGNIFICANCE IS REPRESENTED AS FOllOVS 
••• P(C.C05 fl P(O.OI IP{O.OS 

0.0 

1481.2 

1595.8 
495.9 

1556.8 

153 •• 4 

9IB.B 

2179.3 

2111.6 
1155.7 

2097.9 

2144.3 

140.1 

2666.4 

3158.6 
2034.4 

3131. 7 

2995.4 



SORSHUII SU""ARY OF LATI" AKERlCA TRAOEITHDUSAND TDNSI 
_~.~~~ __ • ________________________ • ____ AA.AAA ___________ ~ ____ • ___________________________________________ •• ___ •• ___________________ ~ 

REGION EXPORT J"POR! HIIPORHXPORT! 

--·-¡~62;64--·-j~72i7¡---·i982IB4 ---1962;64----1972174----i982184 ---¡9621¡¡----¡;72í¡¡----¡982fs4 t 
---------------------------------------------------------------------------------------------------------------------------------- ¡ ¡ 

BRA1IL 7 49 49 11 26 20 4 -23 -29 ¡ 
"meo 1 1 7 67 230 2844 OÓ 229 2837 l' 

---------------------------------------------------------------------------------------------------------------------------------- ¡ 8 50 56 7B 256 2B.4 70 206 2809 , 
---------------------------------------------------------------------------------------------------------------------------------- ! BOLIVIA o I 1 1 1 1 1 o o ¡ 

COLD"BIA o 1 o 4 21 105 4 20 105 ! 
CUBA o o o o o o o o o ~ 
DO"INICAN RP o o o I 2 I 1 2 I I 
ECUADOR o o o o 2 10 o 2 10 ¡ 
PARAGUAY o 2 o o o o o -2 o ¡ 
PERU o o 1 J 1 J 1 1 Oi 
VENEZUELA o 1 o 1 396 m J 395 m ¡ ___________________________________________________________ • _______ ~_*~ _____ ~ ___________________________________________ • ___ • _____ r 

TROPICAL SOUTK AKERICA o S 2 9 423 539 S 419 5~7 ¡ 
----------------~--~-~----------------------------~~~----------------------------------------------------------------------------- [ 

COSTA RICA o 1 o 1 6 1 J 5 1 1, 
EL SALVADOR 1 3 1 2 1 1 J -2 o í 
SUATEIlALA 1 J o 1 2 lO! I ! 
HONDURAS 1 1 o I I 1 o o 1 
NICARAGUA 1 2 1 2 6 b 1 4 sI 
PANA"A o o o o I 1 o 1 1 ' 

---------------------------------------------------------------------------------------------------------------------------------- f 
CENTRAL AHERICA,PANA"A 4 B 2 7 11 11 3 ~ , " ------------------.. _---- ... ----------------------------"-- .. ------------.. ------_ ... - ... ---.. --,...------------------------------------------

BARIlIlDDS o o o o 2 I o 2 L 
SUVANA o o o o 1 o o 1 o I 
HAIlI o o o o o 1 o o 1 i 
¡MAleA o o o o 4 2 o 4 21 
rRIHlUAD ETC o o 1 J 1 1 1 1 o í 

----------------------~--------------------------------------------------------------~-------------------------------------------- . 
I ~¡~~~¡ii":¡~Ri~=::::::::::~:;¡¡::::~:;;¡¡:~=::;~~~:::::;~~~~~.¡::~::~~~~:::::;~~~ I 

~~J~fiAY ~ J~ ~l ~ JO~ 1~ Ó ~~~ -:~ f --------------____________________________________________________________________________________________________________________ t 

, TE~PERATE SOUTH AKERICA 725 2069 5112 J 102 18 -724 -1967 -5094 ! 

! ~~~i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~?~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:~!~:::~::~~~~~~::~:~~~ , 
. J 

í 
i 



SDl!6HUII PRODUCTIDN,TRADE AND APPARENT CONSUPTIDH 
-------------------._------------------------------~-----------.. --------~---_.--------~-_.--------------_._-~-------------------

1972174 1992/84 

APPARENT SElF APPARENT SElF 
+lftPORT APPARENT PER .APIJA SUFFICIENCY +IHPONT APPARENT PER CAPITA SUFF1C1EHCY 

CDONTRV PRDDutTIDN -EIPDRT CONSUftPTIDM tONSUftPTION INDEX PRODUCTION -EXPDRT CONSU"PTION CON5Ur,PTION IMDEI 

BRAm 
mlCD 

------------1000 nT----------- -----[6----
165 -23 142 1 !l6.33 

3021 229 3150 59 92.96 

318ó 206 3392 21 93.93 

------------1000 "T----------- -----v,G----
24B -29 2t9 2 113.00 

5432 2836 826B l1(' 65.69 

S680 2B08 84BB 41 66.92 
-------------------~-~.------------------------------~-----------------~-------~---------------------~---~-----~------------------BOlIVIA O -O -O -O 0.00 9 O 9 2 9B.07 

COlonBIA 27ó 20 296 13 93.20 SBS 104 b93 25 84.94 
CUBA 1 O I O 100.00 1 O 1 O 100.00 
DOHINICAR RP 14 2 15 ;; 99.14 41 1 42 

, 99.20 , 
ECUADOR O 1 1 O 0.00 2 10 12 1 18.91 
PARAGUAY 6 -1 5 2 127.10 10 O 10 3 100.00 
PERU 2b I 27 2 97.05 31 O 31 2 99.08 
VENEZUELA 17 395 m 34 4.04 404 421 825 48 49.02 

------~-----------------------------------------------------------------------------_._----_ .. -----~----------------------~-~-----
TROPICAL SOUTH A"ERICA 

COSTA RICA 
EL SALYADOR 
SUATEHAlA 
HONDURAS 
NICARAGUA 
PANA"" 

CENTRAL AHERICA,PANA"A 

339 

14 
144 
49 
47 
45 
o 

300 

417 

5 
-2 
1 

-1 
4 
o 
7 

757 

20 
142 
50 
46 
49 
o 

30B 

10 

11 
36 
9 

16 
23 
o 

19 

44.96 

72.95 
101.63 
97.15 

102.12 
'12.40 
0,00 

97.1.0 

1087 

32 
129 
9ó 
S4 
97 
o 

399 

536 

o 
o 
o 
o 
5 
o 
6 

1623 

33 
129 
87 
54 

102 
o 

405 

17 

13 
25 
11 
13 
34 
o 

18 

66.98 

99,45 
99. B't 
99.63 
99.B7 
94.83 
0.00 

98.44 
---------------------------------------------------~---------------------------._-----------------------------------.-_._---------

BARBADOS O 2 2 8 0.00 o I 1 3 0.00 
SUYANA o o o o O.M o o o o 
HAJil 162 o 162 33 100.00 116 o lI6 19 99.90 
JA"AICA o 3 l 2 0.00 O 2 2 1 0.00 
TRINJDA~ ETC o o o o 0.00 o o o o 0.00 

~----------------------------~---------~--------~_._---------_._------------------------------------------------------------------
CAR1SBEAN 162 5 167 19 96.89 lió 3 119 11 91.47 

TROPICAL lATIN A"ERICA 398B 636 4623 lB 86.25 7282 3353 IO/¡3~ 32 68.47 

AROENTlNA 4568 -2055 2513 102 181.81 7832 -5065 2767 95 293.01 
CHILE o 101 101 10 0.00 O 12 12 1 0.00 
URUGUAY 15B -11 147 52 107.75 123 -42 SI 27 151.63 

-------------------~--------------------------------------------------------------------------------------------------------------
TE"PERATE 'OUTH AHERIC 4726 -19bt1 2160 14 111.24 7955 -5094 28ól 65 218.0b 

LATIN A~ER[CA 8714 -1331 25 118.C2 15231 -1741 13496 35 112.90 
-------~----~---------~~------~---------------------------------------------------------------------------------------------------
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PI' 0000000' TT AA AA Ti 0000000' EEEmm sssssss 





PUlATDES PRDDUCTIOMIRELATIYE IKPORTANCE IN TUE RESION 
AND PER CAPlTA PRDDUCTlON lEVaS 

P R D D U e T ION PERCENlASE PER CAPllA 
-----------1000 "T---------- OF TDTAL PROIl\JCTlON 
--------------------------~~ 1 KS 

COUNiRY 1962/64 1972/74 1982/84 1982184 1982/84 
------_-._-------~---------- -------- -------'" - ....... _ ... _ .. ---------- ....... _-------

BRAZIl l1B9 1533 2061 18.519 16 
"meo 402 613 869 7.B05 12 

1591 2146 2930 26.324 14 

BOLlYIA 546 128 622 5.589 103 
COLOftBIA 771 955 2176 19.549 79 
CUBA 83 73 241 2.168 24 
DOlIINICAN RP 10 28 17 0.153 3 
ECUADOR 301 505 304 3.274 41 
PARA6lh1Y 6 4 9 0.OB4 3 
PERU 1458 1716 ISOS 13.523 BO 
VENEZUELA 119 12B 229 2.058 13 

------------------------------------------------._-~~------------------------------TROPICAL SOUTH AftERICA 3294 me 5164 46.397 S3 
-~-~-~---------------------------------_. __ .. _------------------_ ... _~--------~---

COSTA RICA 23 22 29 0.264 12 
EL SAlY~ 4 9 6 0.057 I 
Slh1TEftALA 16 28 29 0.264 4 
HOIIDURAS 2 4 9 0.019 2 
HICARASUA 1 1 2 0.018 1 
PANAnA 1 14 t. 0.141 8 

CEHTRAL AftERICA,PAMAftA 54 79 91 0.821 4 
------~+~~---------.... ~-------------------------~~--~~~--------------------------

HAlTI 4 7 9 0.081 1 
JAIIAICA 9 13 7 0.0.3 3 

CAR!BBEAN 

TRDPICAl lATIH ÁftERICA 

ARGENTINA 
CHlLE 
URUGUAY 

TEMPERATE SDUTH AHERICA 

13 

4951 m. 
B07 
101 

2284 

7Z35 

CDlUftNS "AY HOT ADD EIACTlY DUE TO ROunDIN6 

20 

6383 

1.82 
190 
m 

2595 

B97B 

lb 

8201 

1939 
854 
m 

0.144 

73.685 

11.419 7.m 
1.222 

26.315 

11129 100.000 

1 

24 

b7 
73 
46 

67 

29 



C!lUNTRY 

8RASIL 
mico 

POTATIlES ANMUAl 6RDWTK RATES 

PRDDIlI:T10N MEA Ylm 
1965174 1975184 1965184 1965/74 1975184 1965/84 1965174 1975/84 1965/84 

1.91 1.6* 2.5ffl -0.9 -1.9.. -I.!fu 2.anl 3.5uI 3.btu 
7 •• 111 3.311 5.4111 4.0111 3.4111 3.4111 3.blll -0.1 2.0111 

3. 3tH 2.ltl 3.31ff 0.0 -0.5 -0.1 3.21u 2.7n. 3.41" 
-------------------------------------------~-------------------------------------------------_.~----------------BDLIVIA 3.9"1 -4.2 0.8 0.8 0.5 2.0nl 3.1H -4.8* -1.2 

COLOftBIA 3.0nl 5.201 b.SIH 3.41" 4.51n S.ll" -0.4 0.7 1.0'H 
CUBA -4.31 8.541. 6.7u4 -4.7 5.41H 3.2ftl 0.4 3.11 3.Sul 
DOMINICAN RP •• 41" -2.8 -3.0n 9.1H' 0.7 -0.5 -2.7" -3.5 -2.5ft' 
ECUADOR 4.311 -3.3 -1.71 -1.2 -2.71 -2.alu 5.5uI -0.7 1.ln 
PARASUAY -14.2" 11."" o.a -14.Sln B.9uI -2.S1 0.6 2.6u, 3 •• '" 
PtllU l .• -l.. -0.6 0.7 -S.Ou. -2.3uI 0.71 3.4ftl I.]u, 
VENEZUELA -0.4 4.BH 3.6 .. 1 -2. 9ft. 3.0tl 0.7 2.5t1 l.BI 2.9HI 

TROPIC~L SOUTH ~RICA 2.31u 1.1 2.2uI O.Bu -O.Ó 0.4u l.ónl 1.7ti I.a> .. _____ ~~~ __ ~~ __ ~~ ____ ~ __ ~_~ __ ~_*~ ________ w _____ ~ ________ •• ~ ___________ ~ ________________ • _____________________ * ___ 

COSTA RICA -2.0' UI 0.5 -5.4111 7.31U 0.4 3.4t1t -4.7"1 0.0 
SALVADDR 8.2 7.1 1.7 -3.9 3.4 -4.bUI 12. 1ft' 3.B 6.3'" 
SUATEHAlA 4.21 -S.HtI 3.3u 5. 2ft -1I.lftl 2.71 -1.0 2. 7ft 0 •• * 
HONDURAS 3.2n 10.61H 5.7_ -1.2 3.5tt. 3.lu, 4.4 7.11t1 2.6uI 
NICARAGUA 3.4uI 3.0nl 3.8111 1.4 2.Sttt 3 •• n. 1.9tt 0.51" 0.4 
PAl<MA 7.0H 1.411 4.01u 6.2f 11.4'11 4.5tn O.BU. -4.1 -0.5 

---------------------------------------------.---------.------------------~------------------------~~------.-_ .. 
CENTRAL AMERICA,PANMA 2.9.. -0.8 2.6"1 1.8 -3.9. 2.31" 1.lfu 3.1H 0.3 

-----~-~-------~-------~~-------~~------~----------------~._-------~--------~.-------_.--------------~----------
HAITI 1.6" 2.81'1 2.21" 3.5It' 9.4.4' 5.5'" -1.9tll -6.6It. -3.3tl' 
JANAICA 0.5 -4.7 -2.11 2.6 -4.11 -0.6 -2.1 -0.7 -I.SI 

CARIBBEAN 

TROPiCAl LATIN AMERICA 

ARGENTINA 
CHILE 
URUGUAY 

TE"PERATE SDUTH AKERICA 

LATlN AMERICA 

0.9 -1.2 -0.2 1.0 

2.71" 1.41 2..... 0.6'. -0.6 

-I.S 
1.3 
1.8 

-0.1 

l •• ' 

3.91f1 -0.4 -5.6U -0.1 
2.7 1.4' -Q.4 0.3 
0.9 1.3 o.a -3.2 

3.4" 0.2 -3.311 -0.3 

1.9'1 I.St.. -0.4 -0.5 

LEVEl OF SIGNIFICANtE IS REPRESENTED AS FOLLOWS 
Itt P{O.OOS •• P(O.OI 1 P<O.05 

1.6H -1.9 -2.2 -1.Stn 

2.1.1. 2.0". 2.3'" 

-3.6ftl 4.1 4.0U' 3.3'H 
0.1 1.7 2.4' 1.3'" 

-1.0 1.0 4.1< 2.3'" 

-2.2'" 2.6 3.1ftl 2. 4tH 

-0.3' 2.0.1. 2.S.t. 2.111' 



POTATOES TREMDS IN AREA LEVEl BY C~NTRY IY62/84 

COlJlíTRY 

BRASIL 
"ElIeo 

ANNUAl SR!lIITH 
AA!E IN AREA 

1962/B4 
X 

-0.78IHf 
2.S77tff 

-0.027 

AVERAGE AREA AVERAGE AREA AVERAGE AREA 
1962/ó4 1912/74 1982/S4 

-------------------1000 HA-~---------------------

201. 7 
48.0 

249.7 

194.5 
54.5 

248.9 

m.o 
70.7 

145.1 

BOLIVIA 1.503uI 110.3 115.3 136.7 
eOLonBIA 4.S76m 73.3 93.4 167. O 
CUBA 1.2Il 14.0 7.3 15.0 
DOKINICAN RP 0.803 1.0 2.1 1.7 
ECUAOOR -1.531*8 34.7 40.1 31.7 
PARAGUAY -s. 374ft 1.7 0.7 1.0 
PERU -1.674m 256.3 268.8 IBU 
VENEZUElA 0.497 15.3 13.2 17.7 

---------------_.~------------~-------------------~-------~._-----------~------------~-~~---------TROPICAL saUTH AKERICA O.S17m 506.7 540.9 552.3 __________ • _________________ ~ ____________________ ~ _________________ ~ _________ ~~_M ___ • ____________ • 

COSTA RICA 0.047 3.0 2.1 3.7 
El SalVADOR -s. 178m 1.0 0,5 0.3 
6UATEnAlA 3.502IH 4.3 7.3 6.0 
HONJ)URA5 1.684.. 1.0 0.6 1.0 
NICARAGUA 3.l1SfH 0.3 0,3 O.S 
PANA"A 3. 233 .. f l.O 1.3 2.0 

CENTRAL AKERICA,PANAKA 

HAlTl 
JAKAICA 

CARl8BEAN 

TROPICAl LATlN ~RICA 

ARGENTINA 
CHILE 
URU6UAY 

TEKPERATE 50UTH AKERICA 

LATlN A"ERICA 

2.351fu 

6. 295ft! 
0.016 

2. 132 .. f 

0.382'*4 

-2. 92BIH 
-0.279 
-0.775 

-1.B4SUt 

-0.139 

lEVEl.OF SIGNIFICANCE 15 REPRESENTED AS FOlLDWS 
4fl P<O,OOS II P{O.OI • P<O.OS 

10.3 

0.2 
1.0 

1.2 

m.B 
162.7 
8S.3 
22.7 

273.7 

1041.5 

12.2 

O.S 
1.5 

1.9 

804.0 

123.0 
79.7 
24.6 

227.4 

1031.3 

13.5 

l. O 
1.0 

2.0 

B13.5 

107.7 
7S.0 
20.0 

202.7 

1016.1 

I 
¡ 

f 
r 
r 
í 
i , 
¡ 
i ¡ 
¡ 
¡ 



POTATDES TRENDS IN YIELD LEVEl BY COUNTRY 1962/84 --------_ ... --------------------------------~--_.~._-----_._~._------~----------------------------
COUNTRY 

ANNUAL SIltlllTH 
RATE IN YIELD 

1902/84 
1 

AVERAGE YIEL» AYERAGE YIELD AYERAGE YIEL» 
1962/64 1972/14 1992/94 

---------------------KG/HA-----------------------
BRASIL 3.516.*. 5991.2 1878.4 11766.2 
IlEmo 2.214m 8381.7 l!256.1 12326.4 
--------------------------~P.--------~----------_ .. ~-------_. _______________________________ . ____ _ 

3.~óHf 63b9.B S.20.8 1í91B.B 

BOLlYIA 
COlO"BIA 
CUBA 
DOHINICAN RP 
ECUADOR 
PARAGUAY 
PERU 
VENEZUELA 

TROPICAL SOUTH AIlERICA 
COSTA RICA 
SALVADOR 
GUAmALA 
HONDURAS 
NICARAIiUA 
PANAHA 

-0.384 
1.39HH 
4.5161H 

-0.949 
1. 43BI .. 
4.3161" 
.1.6351" 
2. 730n. 

L8nftf 

0.647 
7. 468ftl 
o.mft 
4.022uI 
0.570ft 
0.742 

4948.9 
10446.3 
5926.3 

lo:m.3 
B71U 
3bó6.7 
5686.2 
7743.1 

6497.6 

7666.7 
4000.0 
3733.3 

3803.2 
7000.0 

6312.3 
10217.1 
10746.6 
13060.6 
12593.5 
6130.1 
6384.1 
9705.8 

7648.3 

10421.4 
16714.0 
3856.1 
6149.9 
4666.7 

10623.1 

4377.3 
13027.9 
16119.5 
10500.0 
11505.1 
mu 
8265.1 

12964.9 

9336.3 

mM 
19047.6 
4888.9 
9b61o.7 
4285.7 
7833.3 

CENTRAL AHERICA,PANAHA 0.683" 5232.4 0476.4 6775.4 
--------------------------~-----------------------_ ... __ .-----~------~--~._--------~--------.-----

HAITI -2.829'" 16444.4 14333.3 9000.0 
JAMICA -0.897 9666.7 9009.2 7000.0 

CARIBBEAN 

TROPICAL lATlN AIlERICA. 

ARGENTINA 
CHILE 
URUGUAY 

lATIN AHERICA 

-1.169" 

2.2811" 

3.543." 
1.097uI 
2.274m 

2.515"1 

2.214**1 

lE~EL UF SISNIFltARCE 15 REPRESENTED AS FDLLOWS .4. P<O.005 •• P<O.OI .P{O.05 

10163.8 

6445.9 

B456.0 
9146.9 
4450.0 

8331.0 

6944.5 

10315.7 

7938.8 

14306.6 
9818.8 
4989.4 

11504.3 

8707.5 

8000.0 

10066.3 

18009.3 
mil. 4 
6777.4 

14442.1 

10944. S 



POTATOES SUftlARY UF lATIN.A"ERICA lRADEITHDUSAlD TONSI _______________________________ ~*M~*~ __ ~ _____________________________________ ~ _________________ ~_~ ____ ~ _______________________ • __ _ 

REGION EXPORT I"PORT +lnPORHIPORT 

BRAIIL 
"meo 

1962/64 1972/74 1982/84 t962/64 1972/74 1982/84 

8 
o 

14 
2 

o 
1 

7 
1 

27 
b 

7 
b 

19~2/64 1972/74 1982/84 

-1 
1 

13 
4 

7 
5 

{--------~~.------------------------------------------------~-~---~*~--------------------~-*-_.---------------------------~-~~~-_. 
BOLIVIA o 1 o o o 1 o -! ! 
tOLlllIBlA 3 2 I 1 o 1 -2 -2 o 
CUBA o o 12 % 26 33 46 2ó 21 
DO"INICAN RP o 1 2 3 1 o 3 o -2 
PARASUAY o o o 3 o o lOO 
PERU I 1 1 o 6 o -1 5 -1 
VENEZUELA 1 1 1 lO o 29 9 7 20 

i----------------------------------------~----------------------.---.---.. -------------------~-~~-.-~-----------------.------------
¡ TROPICAL SOUTH ANERICA 5 6 17 63 41 b4 58 35 47 
¡--COSTA-¡¡iCÁ----------------------------¡----------¡----------¡----------¡----------¡----------1-----------0----------0----------0 
. EL SALVADOR 2! o 4 B 30 2 7 lO 
1 GUATEMlA 6 12 20 1 ! o -5 -11 -20 

l· HONBURAS 1 1 O 3 1 ! 2 o ! 
NICARAGUA 1 I o 1 6 3 o S 3 

¡ PANANA o 1 1 2 2 1 2 I O 
rcEÑrRAl-AñE¡¡i~A:¡;AÑA;---------------¡i---------11-----22---------¡i---------¡;---------3¡;-----------1---------i--------'4 
¡--iARBAÜÜS-------------------------I----------j----------1----------5----------7----------;----------4----------6----------7 

d~¡~~A Ó 1 : ~ t t ~ ~ ~ 
1 JA"AICA I 3 o 5 4 I 4 1 I 
j TRINIDAD ETC 1 1 I 13 15 26 12 14 25 ~~~~~h ___________________________________________ ~ ______ ~ ____________ .~ __ ~_~ _____________________________________ ~_r _____________ _ 

" 

ti~~[~~~~~~~~~~~~~~~~~~~~~~~~~~~~::~:~~~~:~~~~~~~~:::~:~!~~~::~~~~:::~:::~~~::::~::~~;:::::~~:~~~:::::::::~~::~~::~~ 
1 ARGENTINA 5 2 2 6b 122 4 61 120 2 
¡ CHILE 7 I o I 5 o -6 4 o 
1 URUGUAY I o 1 44 24 B 43 24 7 
~-----------------------------------------------------------------------------------------------------.---------------------------
t!~~~~~!~_~~~_~~~!:~. ____________ :~ __________ ~ _________ ~ _____ . __ :~~ ________ :~: _________ :~ __________ !~ ________ :!~ __________ ! 
IlATIH A"ERICA U 49 45 225 274 Ibl 184 228 !l6 
t------~------------------------------·-·-----------------------------------------~---------~------------------------------------~ 

, 

! 

I 
r 



POTATOES I'RIJl)UCTUlII, TRAOE AI!~ APPAIlEIT COISUPTlOl 

197211~ 1982/84 

APFAREIIl SElF APPARENT SEU 
+I"PORT APPARENT PER &APIlA SUfFICIENCY +I"PORT APPARENT PER CAP ITA SUFFICIENCY 

COUNTRY PROOUCTIDN -EXPDRT COHSU"PTIOI COISUHPTION INDEX PROOUCTIOH -EXPORT CONSUHPTIOI CDNSU~PTION IMDEI 

BRAZIL 
HEmD 

------------1000 "T----------- -----KG----
1533 13 1546 15 '1'/.13 
ó13 4 6IB U 99.31 

------------1000 "T----------- -----1:5----
2061 6 2067 lb 99.70 
869 6 874 12 99.36 

------------------------_.---------------~-------------------~---------~----------------------------~----~---------~--------------
2146 18 2164 14 99.18 12 2942 99.59 

SOLIVIA 729 -O 727 156 100.01 622 O 622 103 99.98 
COLO"BIA 'l5S -2 '154 43 100.16 2m -o 217S 79 100.02 
CUBA 73 25 98 U 74.27 241 21 262 26 91.03 
DOMINICAl! RP 29 1 2' 6 97.11. 17 -1 16 3 109.15 
ECUADOR SOS o 505 78 100.00 364 o 3M 41 100.00 
PARAGUAY 4 o 4 2 100.00 9 o 9 3 100.00 
PERU 1716 5 1721 118 '1'/.70 1505 -o 1505 80 100.00 
YENEZUELA 128 7 135 11 95.00 m 28 257 15 89.14 

-----------------._-------------------------------------..---~---~----------_._------~-----------------~--_.-----------.----------
TROPICAL SOUTH AHER1CA 4138 3b 4174 54 99.13 5164 47 5211 53 99.10 

COSTA RICA 22 o 22 12 98.89 29 o 29 12 99. '15 
EL SALVADOR 9 S 11 4 53.69 6 30 3ó 7 11.55 
BUATEHAlA 2B -12 17 3 ló9.77 29 -20 10 1 303.45 
HONDURAS 4 o 4 2 89.23 9 o 9 2 96.48 
NICARAGUA 1 5 7 3 21.47 2 3 5 2 42.87 
~ANA"A 14 1 15 9 92.23 16 o lb B 97.58 

-----~------~-------------------------------------------------.-----------------------~----~------------------~------------------
CENTRAL A"ERICA,PAN¿HA 7' 3 92 5 96.05 91 13 105 5 87.15 
------------------------------------------------------------_.-----~---------------------~~---~-----------------------------------

SARMDOS o 6 6 25 0.00 o B 8 29 0.00 
SUYANA o 6 6 B 0.00 o o o o 0.00 
HAlTI 7 -o 1 1 100.55 9 o 9 1 100.00 
JAHAICA 13 1 14 7 93.53 7 1 8 3 n.19 
TRINIDAD ETC o 14 14 13 0.00 o 25 25 22 0.00 

-------~---*----------------------------------------------------._---.-----------_.----------------------_._---~~-------.------~--
CARIBBEAN 20 26 47 5 43.37 16 33 49 5 32.42 
-------------------------------------------~-------------------~---_.~------------------~----------------------------------------~ 
lROPICAL lATIN AMERICA 6383 B4 6467 25 9B.70 8201 lOó 9106 25 98.73 
~-----.------------------~---------~--~----~---_.~---_.-------~--------------~---_.--~-----~------------~---------------------.. -

AR6E11TlNA 1682 121 lB03 n ~3.30 1939 2 1941 67 99.90 
CHILE 790 4 794 80 99.44 1154 o 854 13 100.00 
URUSUAY m 24 147 52 83.76 136 B 144 48 94.b5 

--------------------~--------------------------._---------_._--._----------------------_.~----~---------------------_.------------
TEftPERATE saUTH AHERIC 25'15 l49 ~744 73 '4.57 2929 10 2938 67 9U7 ___ ~ ________________________________________ ~ ___ .~ __________ ~ ______ • _____________________________ • ____ .w __ • _____ ~ ________________ _ 

8978 31 97.47 11129 11245 29 
--------~-~------------------~-----------------------~----------------------_.---~---~----------------------------~~---~----------
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