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Preface

THE AGRICULTURE AND RURAL DEVELOPMENT DEPARTMENT of the World Bank.
asked me in 1982 to undertake a study of Latin American livestock de-
velopment. The study was intended

* To provide information and an analytical framework for the Latin
American livestock sector that could in time be incorporated into a
World Bank sector policy paper on livestock worldwide

* To provide an overview of key sector issues that would assist Bank
operational staff (mainly nonspecialists in livestock) in their policy
discussions with Latin American governments

* To help in the design of sector strategies for individual countries
X To identify important issues in the livestock sector that require ad-

ditional analytical and policy attention.

This book is the result of that study.
Latin America is a heterogeneous region, and there are great differ-

ences within as well as among countries. Culture, environment, and
economic context vary substantially, and generalization is dangerous. A
large number of livestock products are produced, consumed, and traded
within the region, so that the range of issues relevant to livestock is im-
mense. Some selectivity had to be practiced.

The study seeks to identify both broad similarities and differences
among country situations and thereby to illuminate patterns that form
and constrain policy decisions. Although initially I considered address-
ing the design of national policies appropriate to the needs of individual
countries, this proved impossible in the time available. Such analysis
might not have been of great utility in any event; rapidly changing cir-
cumstances lead to changes in diagnosis and remedy, and a focus on gen-
eral principles is therefore probably of greater benefit in the long run.

Since the book is written from the perspective of an economist, not a
livestock production specialist, it deals primarily with economic policy
issues. Numerous production issues have of course been given attention
because of their economic importance. Nearly all such issues were iden-

vii
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tified with the assistance of livestock production specialists, usually
Bank staff.

The report focuses on beef and dairy cattle because of the economic
importance of cattle in Latin America. In addition, World Bank assis-
tance in the past has been directed mainly at beef and dairy production,
and discussions with Bank staff suggest that this emphasis is likely to
continue.

Because the focus is on cattle, there is less emphasis on potential links
between livestock and agriculture than if swine or poultry were the
main topic. In Latin America cattle are bred and fattened almost exclu-
sively on pastures and forage. Given existing resources, demand for live-
stock, and expected price relations, the pasture-based system of cattle
production will continue for the foreseeable future. Thus, intensifica-
tion of cattle production in Latin America should focus on improve-
ment of pastures. In contrast, swine and especially poultry are produced
mainly and increasingly on balanced feed grain rations. Swine and poul-
try production thus stimulates the use of feed grain, which increases
pressures for imports and for higher domestic production of feed grain.
But the crop linkages created by increased poultry and swine production
are outside the scope of this study.

Most readily available information about Latin American livestock
production concerns large-scale commercial producers. Although own-
ers of smaller farms and ranches produce significant amounts of beef and
milk and derive much of their income from this production, much less
is known about their resources, their production technologies, their po-
tential for increasing their production (and income), and the specific
technological and governmental interventions needed to assist them.
Technologies suitable for large ranches differ from those needed on
smaller ranches, and government policies suited to assisting the former
may not be appropriate or even helpful to the latter. It was impossible in
this study to survey adequately the situation of small ranches, but atten-
tion is drawn to the need for added research in this area.

I am grateful to those who assisted and encouraged me in this work.
Isabelle Girardot-Berg suggested the study, assisted in its design, pro-
vided useful logistical support, and offered substantive criticisms. Her
support and flexibility are much appreciated. Other Bank staff, especial-
ly Graham Donaldson, John Glenn, Robert Milford, Dennis Purcell,
Don Sutherland, and Michael Walshe, offered ideas that made impor-
tant contributions to the study. Dennis Purcell's work for the World
Bank on livestock strategy for Latin America was especially useful.

I spent a week at the Centro de Investigaci6n de Agricultura Tropical
(CIAT), which has an active research program on tropical pastures and
cattle production in Latin America. The discussions with many mem-
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bers of its staff, particularly Gustavo Nores and Carlos Sere, were useful,
and I have drawn heavily on CIAT's research. Libardo Rivas, also of CIAT,

as well as Nores and Ser6, offered detailed and helpful comments.
Other friends and colleagues who offered ideas and assistance include

John De Boer, Alex McCalla, Ralph Lattimore, Roderich von Oven,
Osvaldo Paladines, Lucio Reca, and Alberto Valdes. Ricardo Silveira
provided excellent research assistance. Janice Aboytes, Pauline Lindsay,
and Lenora Warkintin typed the manuscript, and Carole Nuckton
edited it. I am grateful to each for their help.

The study includes material and ideas borrowed from many individ-
uals. I have cited the principal sources, but such citations are an
inadequate indication of my intellectual debt. I alone am responsible for
errors of fact and interpretation.
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Meat and Milk Consumption
in Latin America

A DETAILED ANALYSIS of meat and milk consumption may seem misplaced
in a study that focuses on policies for achieving greater livestock pro-
duction. The political and economic importance of meat and milk con-
sumption in Latin America, however, is often not fully appreciated.
Meat and milk account for a substantial portion of the budgets of Latin
Americans at every income level. The income elasticities of meat and
milk are high, which suggests that demand for these products will rise
rapidly as economic development continues. Because of consumers'
demonstrated preference for meat and milk, the availability and prices
of these products have important implications for consumer welfare,
real wage demands, and inflationary pressures.

Although Latin America remains an important net exporter of live-
stock products, domestic consumption throughout the region has ab-
sorbed an increasing proportion of output during recent decades, largely
because governments have held down prices to favor urban consumers.
Growth in livestock output has been slow in relation to its potential.
Governments in Latin America now face a dilemma: they must let prices
rise to encourage livestock production to meet export and growing con-
sumer demand, but the higher prices may have regressive effects on wel-
fare and may exacerbate already significant sociopolitical tensions.

Given this natural conflict between consumption and production
goals, it is important to understand the role of meat and milk consump-
tion in order to design and implement politically feasible livestock de-
velopment policies.

The Consumption Structure

Although there are many similarities in meat and milk consumption
patterns among Latin American countries, there are also important vari-
ations. Such variations reflect the structure of relative meat prices,
which in turin reflect the availability and opportunity costs of different

I



2 MEAT AND MILK CONSUMPTION IN LATIN AMERICA

types of resources in an area. Thus, attention to differences in consump-
tion patterns is important in tailoring policies to the specific characteris-
tics and needs of a country.

Per Capita Levels and Percentage Shares

Table 1-1 shows the level of meat consumption in most Latin Amern-
can countries for 1964-66 and 1975-77. In table 1-2 the data are rear-
ranged to show the per capita consumption of all meat in 1975-77 and
the share of each type of meat. Total meat consumption varies widely,

Table 1-1. Annual Average Meat Consumption, 1964-66 and 1975-77
(kilograms per capita)

Mutton
Beef and lamb Pork Poultry Fish Goat Other

1964 1975 1964 1975 1964 1975 1964 1975 1964 1975 1964 1975 1964 1975
Country -66 -77 -66 -77 -66 -77 -66 -77 -66 -77 -66 -77 -66 -77

Tropical Latin America
Bolivia 9.2 16.3 3.0 4.5 3.1 5.5 0.6 1.0 1.0 0.9 2.5 1.5 3.5 0.1
Brazil 18.2 19.3 0.5 0.5 8.2 7.5 2.6 5.3 3.0 5.1 0.3 0.2 ... 0.1
Colombia 23.9 23.9 0.1 0.4 3.3 4.1 2.1 2.9 2.4 2.4 0.1 0.1 ... 0.1
Costa Rica 20.8 18.8 ... ... 3.5 3.3 1.7 1.6 3.0 2.9 ... ... ... ...
Cuba 26.6 16.7 0.1 ... 6.1 5.9 3.8 8.1 6.7 10.1 . ... 1.9 ...
Dominican
Republic 8.9 7.6 .... 3.0 3.6 3.7 6.9 4.4 3.1 ... 0.1 ......

Ecuador 11.0 11.6 1.9 2.0 6.4 4.0 1.6 2.4 4.7 8.1 0.1 0.1 ... 0.1
El Salvador 8.0 5.9 ... 1.2 3.1 2.7 1.5 2.2 2.4 1.7 ... .........
Guatemala 9.6 8.5 ... 0.5 2.7 1.4 3.8 2.3 0.5 0.6 ... 0.1 .
Guyana 5.6 7.1 0.1 0.6 0.9 2.7 1.5 12.9 24.4 20.9 ... 0.2 4.3 ...

Haiti 3.2 4.2 ... 0.1 3.2 5.5 0.5 0.9 0.7 1.1 1.1 1.0 0.7
Honduras 7.0 7.3 ...... 5.6 1.7 1.6 3.3 0.4 0.5 ............
Jamaica 9.3 11.6 ... 1.0 3.0 4.0 4.5 18.9 19.1 13.6 1.5 0.6 .
Mexico 8.8 9.5 0.6 0.2 7.4 7.2 2.0 4.6 2.8 3.6 0.8 0.3 0.5 1.2
Nicaragua 15.2 22.2 ... ... 4.3 4.9 1.0 2.9 2.0 4.3 ............
Panama 19.4 28.5 ... ... 2.3 3.6 3.8 5.7 8.5 4.4 ... 4.5 0.2
Paraguay 42.3 36.2 0.5 0.8 15.8 22.2 3.0 3.8 0.5 1.0 ... 0.1 3.4 0.6
Peru 10.0 6.7 2.7 1.9 4.2 3.7 2.6 8.0 20.2 12.1 1.7 0.8 2.9 2.5
Trinidad and
Tobago 4.8 6.7 0.8 0.5 5.5 3.5 11.0 20.4 14.0 6.6 0.1 0.6 3.1 1.9

Venezuela 22.5 25.4 ... 0.2 6.3 5.5 6.6 14.0 1.5 9.4 0.2 0.7 ......

Temperate Latin America
Argentina 82.5 93.8 6.6 25.4 7.7 10.2 1.5 8.7 3.9 0.9 0.5 ... 1.5 1.5
Chile 18.2 23.0 2.5 2.7 5.9 3.2 2.1 4.2 11.6 8.2 0.9 0.6 0.3 0.2
Uruguay 90.2 81.1 22.8 11.0 9.0 5.6 2.2 5.3 4.6 4.1 ......... 0.6

... Zero or insignificant.

Note: Includes offal.
Source: CIAT (1983).
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Table 1-2. Share of Various Meats in Total Meat Consumption, 1975-77
(percent)

Total amount meat
Country (kilograms per capita) Beef Pork Poultry Fish

Tropical Latin America
Bolivia 31.4 51.9 17.5 3.2 2.9
Brazil 38.0 50.8 19.7 13.9 13.4
Colombia 33.9 70.5 12.1 8.6 7.1
Costa Rica 26.6 70.7 12.4 6.0 10.9
Cuba 40.8 40.9 14.5 19.9 24.8
Dominican Republic 21.3 35.7 16.9 32.4 14.6
Ecuador 28.3 41.0 14.1 8.5 28.6
El Salvador 13.7 43.1 19.7 16.1 12.4
Guatemala 13.4 63.4 10.4 17.2 4.5
Guyana 44.4 16.0 6.1 29.1 47.1
Haiti 13.5 31.1 40.7 6.7 8.1
Honduras 12.8 57.0 13.3 25.8 3.9
Jamaica 49.7 23.3 8.0 38.0 27.4
Mexico 26.6 35.7 27.1 17.3 13.5
Nicaragua 35.1 63.2 14.0 8.3 12.3
Panama 42.1 66.7 8.6 13.5 10.5
Paraguay 64.7 56.0 34.3 5.9 1.5
Peru 35.7 18.9 10.4 22.4 33.9
Trinidad and Tobago 40.2 16.7 8.7 5.1 16.4
Venezuela 55.2 46.0 10.0 25.4 17.0

Temperate Latin America
Argentina 140.5 66.8 7.3 6.2 0.6
Chile 42.1 54.6 7.6 10.0 19.5
Uruguay 107.7 75.3 5.2 4.9 3.8

Source: Table 1-1.

from about 13 kilograms to 141 kilograms, which reflects substantial
differences in income and agricultural resources among countries. For
the region, total meat consumption averages about 45 kilograms-less
than in the developed countries but two to three times the levels reached
in most other developing countries. The average for Latin America is bi-
ased upward by the high consumption in Argentina and Uruguay-
over 100 kilograms per capita.

Beef is the principal meat consumed in Latin America and accounts
for about 50 percent of the total (including fish) by weight. The impor-
tance of beef among meats and among all foods is a striking and, com-
pared with other developing countries, unusual aspect of meat con-
sumption in Latin America. Beef is the most important meat
everywhere except in Peru and the Caribbean countries. It accounts for
more than 70 percent of total meat consumption in Colombia, Costa
Rica, and Uruguay, between 60 and 70 percent in Argentina, Guatema-
la, Nicaragua, and Panama, between 50 and 60 percent in Brazil, Boliv-
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ia, Chile, Honduras, and Paraguay, and more than 40 percent in all
other countries except Mexico and the Dominican Republic (36 percent
each) and Guyana, Haiti, Jamaica, Peru, and Trinidad and Tobago (av-
eraging about 20 percent).

Pork and poultry follow beef in importance. Each has roughly an 18
percent share in regional consumption, but their relative importance
varies substantially among countries. In several countries (Guyana, Ja-
maica, Peru, Trinidad and Tobago, and Venezuela) more than twice as
much poultry as pork is consumed, while in others (Bolivia, Costa Rica,
Haiti, and Paraguay) this ratio is reversed.

The share of lamb and mutton is generally small in Latin America-
about 2 percent for the region, although it is more than 5 percent in
seven countries (Argentina, Bolivia, Chile, Ecuador, El Salvador, Peru,
and Uruguay). The share of goat meat is less than 1 percent for the re-
gion but is greater than 5 percent in Bolivia and Haiti. The share of fish
is about 13 percent for the region but varies greatly from country to
country. In five countries (Cuba, Ecuador, Guyana, Jamaica, and Peru)
the share of fish in meat consumption exceeds 25 percent; in six coun-
tries (Argentina, Bolivia, Guatemala, Honduras, Paraguay, and Uru-
guay) the share is less than 5 percent; and in the remaining twelve coun-
tries the share is between 5 and 25 percent. Fish, both from the sea and
from inland aquaculture, presents a feasible alternative to land-
produced livestock products in numerous countries, and its potential
must be kept in mind when designing livestock development strategies.

Per capita milk consumption also differs greatly among countries,
from about 12 kilograms in Bolivia to more than 200 kilograms in Ar-
gentina and Uruguay, with an average of about 100 kilograms. Con-
sumption is higher in temperate than in tropical areas, but most of the
variation is explained by differences in income. The average level of
consumption in the region is two to three times that in other developing
regions. About half of the milk is consumed in fluid form and half as
milk products. (Consumption of fresh milk is shown in table 1-3.)
About 5 percent (equivalent) of total milk consumed is imported in
powdered form and reconstituted. The percentage of total milk con-
sumed that is imported varies substantially among countries, from 1 to
87 percent, and imports have been rising rapidly in recent years (table
1-4).

Trends in Meat Consumption

Table 1-5 shows changes in the per capita consumption of meats over
time. Total per capita meat consumption (excluding fish) in Latin
America rose from 1960-64 to 1978-80 by about 14 percent, or nearly
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Table 1-3. Annual Average Apparent Consumption
of Fresh Cow's Milk, 1964-66 and 1975-77
(kilograms per capita)

Country 1964-66 1975-77

Tropical Latin America
Bolivia 2.9 6.7
Brazil 65.5 58.8
Colombia n.a. 55.2
Costa Rica 74.3 87.1
Cuba 24.9 29.6
Dominican Republic 46.5 54.1
Ecuador 56.8 72.4
El Salvador 21.1 27.7
Guatemala 25.4 28.9
Guyana 24.9 14.9
Haiti 3.9 8.4
Honduras 26.4 29.3
Jamaica 21.8 23.5
Mexico 35.8 61.8
Nicaragua 42.7 45.9
Panama 20.3 15.1
Paraguay 39.4 43.3
Peru 17.0 19.2
Trinidad and Tobago 18.3 18.6
Venezuela 21.7 27.0

Temperate Latin America
Argentina 75.5 67.9
Chile 48.4 36.9
Uruguay 187.2 154.4

n.a. Not available.
Source: CIAT (1983).

1 percent a year. Because per capita beef and pork consumption was es-
sentially constant, poultry consumption accounted for nearly all of the
increase. Beef consumption fell in the early 1970s and rose in the late
1970s, with little net change from 1960 to 1981. The temperate zone
experienced the greatest cyclical variation, from 51 kilograms to 79
kilograms in the early 1970s. In tropical South America per capita beef
consumption has been nearly invariant over the entire two decades.
Central America also showed no change over the longer period but
manifested substantial cyclical variation during the 1970s, from 8 kilo-
grams to 12 kilograms. The Caribbean showed a significant decline in
beef consumption, most of it apparently accounted for by Cuba.

Between 1964-66 and 1975-77 per capita beef consumption in-
creased in fourteen countries, fell in eight countries, and remained con-
stant in one, while the share of beef consumption rose in only seven
countries, fell in fourteen, and remained constant in two. Beef prices



Table 1-4. Trade in Dried Milk, 1966-70, 1976-80, and 1981
(thousands of tons)

Exports Imports Net imports or exports (-)
ON Country 1966-70 1976-80 1981 1966-70 1976-80 1981 1966-70 1976-80 1981

Brazil 1 1 1 20 30 15 19 29 14
Mexico 1 1 0 26 90 154 25 89 154

Subtotal 2 2 1 46 120 169 44 118 168

Bolivia 0 0 0 3 7 8 3 7 8
Colombia 1 0 0 10 11 7 9 11 7
Cuba 0 0 0 37 41 30 37 41 30
Dominican Republic 0 0 0 7 6 8 7 6 8
Ecuador 0 0 0 2 6 6 2 6 6
Paraguay 0 0 0 1 1 1 1 1 1
Peru 0 0 0 14 25 30 14 25 30
Venezuela 0 0 0 23 90 94 23 90 94

Subtotal 1 0 0 97 187 184 96 187 184

Costa Rica 1 1 0 1 3 2 0 2 2
El Salvador 1 1 0 5 10 13 4 9 13



Guatemala 1 1 0 3 6 8 2 5 8
Honduras 0 1 0 3 4 6 3 3 6
Nicaragua 1 4 0 2 2 6 1 -2 6
Panama 0 0 0 2 4 3 2 4 3

Subtotal 4 8 0 16 29 38 12 21 38

Barbados 1 0 0 1 2 1 0 2 1
Guyana 0 0 0 2 2 5 2 2 5
Haiti 0 0 0 1 3 3 1 3 3
Jamaica 1 1 0 8 12 14 7 11 14
Trinidad and Tobago 1 1 0 7 10 13 6 9 13

Subtotal 3 2 0 19 29 36 16 27 36
Tropical Latin America 10 12 1 178 365 427 168 353 426

Argentina 1 11 10 3 12 4 2 1 -6
Chile 0 1 0 11 13 13 11 12 13
Uruguay 0 3 0 1 1 1 1 -2 1

Temperate Latin America 1 15 10 15 26 18 14 11 8

Total, Latin America 11 27 11 193 391 445 182 364 434

Source: CIAT (1983).



Table 1-5. Estimated Per Capita Consumption of Livestock Products, Selected Periods
(kilograms)

Product Temperate Tropical Central Caribbean
and period South America South America America Cuba Other All Latin America

Beef
1960-64 63a 15 12 35 6 18 22
1970-74 51a (51b) 15 (13) 8 (8) (29) (6) (15) 18 (18)
1974-77 66b 16 10 n.a. n.a. 5 22
1975-77 79c 16 10 n.a. n.a. 4 24
1978 72b 16 12 n.a. n.a. n.a. 23
1978-80 68d 14 12 24 6 13 21
1981 68d 16 11 n.a. n.a. n.a. 22

Poultry
1969-71 6.8a 4.0 1.9 n.a. n.a. 6.3 4.4

oo 1970-72 8b (7)C 3 (4) 2 (2) n.a. n.a. 6 (14) 4 (4)
1972-74 8.1a 3.8 2.1 n.a. n.a. 8.0 4.3
1975-78 8.1a 4.5 2.3 n.a. n.a. 9.2 5.9
1977-79 8b 6 4 n.a. n.a. 9 6
1978-80 lic 7 4 n.a. n.a. 22 7

Pork
1960-64 7a 5 3 n.a. n.a. 3 5
1970-74 82 6 3 n.a. n.a. 3 7
1975-78 7a 6 4 n.a. n.a. 4 6
1981 8b 7 2 n.a. n.a. 2 8

n.a. Not available.
Note: The countries included in each geographic category are not always identical from one publication to another. Usually the changes in the

countries included do not have a great effect on the regional average. The superscript letters indicate, for each meat product separately, identical
sets of countries. Parentheses indicate average consumption levels for alternative country groupings.

Sources: CIAT (1980, 1981b, 1982, 1983).
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throughout the world were sharply depressed in 1975-77, but as prices
rose to 1981 levels the share of beef fell by less than 7 percent in nine
Latin American countries, and it even rose in four countries, especially
in Nicaragua and the Dominican Republic. These data reflect the strong
consumer preference for beef and suggest that the share of beef will re-
main large in the long run.

Per capita poultry consumption has grown rapidly, especially
throughout the tropical area, including Central America and the Carib-
bean. Between 1975-77 and 1981, the share of poultry rose in every
country except one, and there its share was constant; frequently the in-
crease was very large as in Brazil, Chile, Guatemala, Honduras, and
Venezuela. The share of poultry was largest in 1975-77 in the Domini-
can Republic and Peru (44 percent each), and, even in these countries its
share continued to rise.

In contrast, regional per capita consumption of pork, which had risen
significantly in the 1960s, rose very little in the 1970s. The share of
pork rose in five countries, fell in eight, and remained constant in two;
of these, it fell substantially in the Dominican Republic, El Salvador,
and -Nicaragua and rose significantly only in Chile.

The share of poultry in consumption has been expanding rapidly in
Latin America, largely because of the diffusion of improved technology
(balanced feeds, hybrid birds, sanitary controls, and large-scale opera-
tions), which has produced an improved product at lower unit cost. A
decline in the prices for inputs such as grains, soybeans, and fish meal
and rapidly increasing domestic production of these inputs in several
countries (for example, Brazil) have made adoption of this technology
increasingly profitable. In other countries in which the share of poultry
has risen rapidly, expansion of the industry has been based mainly on
imported feed grains. The countries in which the share of poultry is still
small are primarily cattle-exporting nations (Argentina, Colombia,
Costa Rica, Nicaragua, Paraguay, and Uruguay) in which the price of
beef, both traditionally and recently, has been low-even below the
cost of poultry on a per unit basis. In these countries established consum-
er preferences and the relative price structure have slowed development
of the poultry industry.

Although in recent years improved technology has also been intro-
duced into the swine industry in a limited way in many countries, its ef-
fect has been substantially less than in the poultry industry. The Latin
American swine industry is split between farmers who use traditional
technology-mainly farm waste products-and produce a relatively
low-cost, low-quality animal and farmers who use modern technology
and produce a higher-cost, higher-quality animal. The principal prob-
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lem facing the traditional swine industry in tropical areas is the lack of
inexpensive protein sources that can be produced on small farms to pro-
vide a balance of protein and energy in feed (Nores and Gomez 1979).
CIAT recently analyzed production systems in this sector in the hope of
identifying technologies that might permit low-cost expansion of the
swine subsector. Its inability to identify a promising approach was one
factor that caused it to drop its swine research program.

Dietary and Budgetary Considerations

In assessing the nutritional importance of livestock products, both
their direct and their indirect effects must be considered. For example,
meat is an important source of both calories and proteins in most Latin
American countries. CIAT (1983) estimates that ten countries (Bolivia,
Colombia, the Dominican Republic, Ecuador, El Salvador, Guatemala,
Haiti, Honduras, Panama, and Peru) have a strict caloric deficit, that is,
an average daily per capita intake of less than 2,400 calories. Because in-
come is distributed unequally within countries, lower income groups in
any country undoubtedly suffer a caloric deficit. Meat (excluding fish)
and milk products jointly provide 10 to 15 percent of caloric intake in
most countries, ranging from 7 percent in Haiti to 33 percent in Uru-
guay. This contribution is small in relation to cereals, roots and tubers,
and sugar and honey but is still significant. Meat (excluding fish) and
milk products jointly provide a much higher proportion of protein
intake-about 33 percent, ranging from 13 percent in Haiti to 62 per-
cent in Uruguay. Meat and milk together contribute about the same
amount of protein as cereals, but the quality is higher. The protein con-
tribution of meat and milk surpasses that of roots, tubers, and pulses in
all countries except Haiti (CIAT 1983). For the region, meat accounts for
about 50 percent more calories and protein in consumer diets than does
milk.

Meat and milk products also have an important indirect nutritional
effect because they account for a large proportion of consumers' total
budget expenditures. Strong consumer preferences result in significant
expenditure on meat and milk, which necessarily reduces the amount
spent on other foods, including cheaper sources of protein and calories
(CIAT 1983). Thus, when the prices of livestock products rise, consumers
are likely to purchase less meat, milk, and other foods, and overall nutri-
tion is likely to decline.

In most of the world, particularly the developing world, beef is con-
sidered a high-priced luxury good. In Latin America, however, it is
more often viewed as a staple. Abundant supply from low-cost pastoral
resources has led to a tradition of high beef consumption by all levels of
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the population. Beef remains the most important meat item consumed.
Of all meats, beef contributes the most to both calorie and protein sup-
ply and makes up the largest expenditure on food items in consumers'
budgets in nearly every country. Particularly in urban areas, where
roughly two-thirds of Latin America's population now lives, beef is the
most important food expenditure for every income level.

These facts were documented in a study of beef and milk consump-
tion in twelve large Latin American cities (Muchnik de Rubenstein and
Nores 1980).1 The authors accordingly argued that research on beef
production systems would benefit lower-income consumers and thus
could be justified on grounds of equity as well as of efficiency. In their
study consumers were stratified by income quartiles, from I (poorest) to
IV (wealthiest). Beef, as a percentage of total family expenditure (not
just expenditure on food), varied from a low of 3 percent (quartile IV in
Caracas) to a high of 16 percent (quartile I in Cali). The average share of
beef in family expenditures (for all quartiles) varied from 5 percent in
Sao Paulo to 12 percent in Barranquilla and averaged about 8 percent.
Beef amounted to an even greater percentage of food expenditures,
ranging from 20 to 37 percent in the twelve cities.

Although the quantity of beef consumed and the expenditure on beef
rose in each city with income, as expected, in every city beef accounted
for a higher share of total family expenditures in the lowest income
quartile than in any other quartile. In seven of the twelve cities this per-
centage exceeded 10 percent, and in the remaining cities it exceeded 5
percent. Even more impressive, beef had the highest weight of any food
item in the total family expenditures of the lowest income quartile
throughout Latin America. The importance of beef for urban house-
holds naturally makes the price and availability of beef a politically sen-
sitive issue.

Muchnik de Rubenstein and Nores also analyzed expenditures on
milk and milk products. These were 3 to 12 percent of total family ex-
penditures for all cities and income quartiles, averaging 6, 5, 5, and 4
percent in quartiles 1, II, III, and IV, respectively. In the poorest quartile
milk products accounted for between 3 percent (in Santiago) and 11 per-
cent (in Maracaibo) of total family expenditures.

Beef and cow's milk together accounted, on average, for nearly 14
percent of total family expenditures and 30 percent of total food ex-
penditures in the twelve cities surveyed. Other meats accounted for an
additional 8 percent of family expenditures and 18 percent of food ex-
penditures. These figures show the great importance of meat and milk
in Latin America and justify giving high priority to the development of
this sector.
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Income Elasticities

What happens to consumption and budgetary outlays as incomes vary
or as prices of livestock products change? These questions can be ad-
dressed through estimates of income and price elasticities of demand for
livestock products.2 Muchnik de Rubenstein and Nores (1980) estimat-
ed income elasticities for beef and milk consumption using cross-
sectional data for income groups in each city. Average income elastici-
ties for beef for all income quartiles were between 0.4 and 0.7 in nine of
the twelve cities. They were highest in the lower income quartiles:
from 0.8 (in Caracas and Asunci6n) to 1.3 (in Quito and Cali) in quartile
I and from 0.5 (in Caracas) to 1.2 (in Sao Paulo and Santiago) in quartile
II. Thus, increases in income for the lower 50 percent of the population
in Latin American cities are likely to lead to nearly proportional increas-
es in expenditures on beef.

Shares of total national expenditure on beef by quartiles I, II, III, and
IV were roughly 10, 20, 30, and 40 percent, respectively, which indi-
cates that the wealthier quartiles account for the bulk of beef demand
but that the lower two quartiles contribute significantly.

Data on beef consumption in rural areas are difficult to obtain, but for
rural consumers the share of beef is usually lower than for urban con-
sumers, largely because of marketing difficulties. Transport problems
and poorly developed retail distribution systems make purchases of
small amounts of meat difficult for rural families. Since individual fami-
lies cannot consume an entire slaughtered beef, they tend to use smaller
livestock for home consumption. But because of migration from rural to
urban areas, the urban sector's share of population continues to increase,
which raises the national average for beef consumption.

Muchnik de Rubenstein and Nores estimated income elasticities for
milk products in the twelve cities studied. Estimated averages were
highest in the poorest quartile (I)-about 1.0, ranging between 0.8 and
1.2-and were about 0.8 in quartiles II and III and 0.4 in quartile IV.

Income elasticities estimated by the Food and Agriculture Organiza-
tion (FAO) from time series data are similar to those obtained by Muchnik
de Rubenstein and Nores (table 1-6). The FAO'S estimated income elas-
ticities for beef ranged from 0.1 (Argentina and Uruguay) to about 1.0
(Bolivia, Ecuador, and Guyana); in twelve of nineteen countries income
elasticities were between 0.5 and 0.8. The FAO estimates indicate that
beef consumption should grow least in those countries which are tradi-
tional exporters of beef and which, because of relatively low beef prices,
already have high per capita consumption levels. In contrast, in coun-
tries where beef is traditionally expensive and consumption low, the
income elasticity of beef is high and consumption may be expected to
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Table 1-6. Estimated Income Elasticities of Demandfor Beef Pork, Poultry,
and Milk

Country Beef Pork Poultry Milk
Tropical Latin America

Bolivia 1.0 0.5 0.6 0.5
Brazil 0.6 0.5 1.0 0.9
Colombia 0.7 0.3 1.2 1.1
Costa Rica 0.7 0.6 1.0 0.3
Dominican Republic 0.8 0.7 1.0 0.7
Ecuador 1.0 0.8 1.2 0.6
El Salvador 0.8 0.5 1.0 1.0
Guatemala 0.8 0.5 1.0 1.0
Guyana 1.1 0.8 1.5 0.9
Honduras 0.8 0.5 1.0 0.3
Mexico 0.6 0.6 1.0 0.9
Nicaragua 0.7 0.5 1.0 0.8
Panama 0.7 0.5 1.0 1.0
Paraguay 0.2 0.4 0.5 0.4
Peru 0.9 0.6 1.0 0.7
Venezuela 0.5 0.8 0.7 0.7

Temperate Latin America
Argentina 0.1 0.8 1.0 0.7
Chile 0.6 0.2 0.6 0.1
Uruguay 0.1 0.4 0.8 0.1

Note: The poor data on meat consumption and prices in most Latin American countries make
it difficult to estimate price and income elasticities of demand with precision. These estimates
are therefore only rough approximations.

Source: CIAT (1980). l

rise substantially with income. The FAO'S estimated income elasticities
for milk also ranged between 0.1 and 1.1-between 0.4 and 1.1 for fif-
teen of nineteen countries.

For pork the FAO estimates ranged between 0.2 and 0.8; for fifteen of
nineteen countries they were between 0.5 and 0.8. The countries with
high income elasticities for pork (greater than 0.8) all have low levels of
beef consumption and high beef prices by Latin American standards. In
turn, the countries with low income elasticities for pork (less than 0.4)
all have relatively high beef consumption levels.

The FAO income elasticities for poultry were significantly higher than
those for beef and pork; they ranged between 0.5 and 1.5, and in four-
teen of nineteen countries elasticities exceeded 1.0. These estimated in-
come elasticities may be too high today, however. Until recently the
price of poultry was relatively high in most Latin American countries,
and average levels of consumption were relatively low. Technological
changes in poultry raising are rapidly altering the situation in most



14 MEAT AND MILK CONSUMPTION IN LATIN AMERICA

countries, as mentioned earlier, and income elasticities are probably
lower now.

Price Elasticities

Available information on price elasticities of meat in Latin American
countries, and particularly on cross-price elasticities, is more limited,
making it difficult to speak with precision on the expected impact of a
change in meat prices on levels and shares of consumption. Price elasticity
estimates for beef in several major beef-producing countries range from
about -0.5 to -1.0 (see table 1-7). Price elasticities are smallest (in abso-
lute value) in countries where per capita beef consumption is highest and
where beef prices are low but vary considerably. These countries are the
major beef exporters. Strong price cycles have been imposed by fluctua-
tions in international prices, by government intervention, and by capital
market imperfections (Jarvis 1977c; Sapelli 1984). It appears that the pro-
nounced cyclical variations in beef prices in these countries occur over too
short a time period to permit much production response in either pork or
beef The price elasticity reflects short-run substitution of nonmeat goods
for beef rather than longer-run substitution among meats, which might
occur if a change in relative price structure persisted.

In Brazil, Lattimore (1974) estimated the elasticity of substitution be-
tween beef and pork at about 0.06. In Colombia, Hertford and Nores
(1983) estimated that the elasticity of substitution between beef and
other meat products (for which a weighted average of the prices of pork
and chicken was used) ranged between 0.2 and 0.8.

In most Latin American countries, casual empiricism suggests that
beef consumption is relatively independent of the prices and consump-
tion of other meats. The expansion of poultry and fish consumption ap-

Table 1-7. Price Elasticities of Demandfor Beef

Own (beef) Cross-price
Country Period price elasticity elasticity Study

Argentina 1935-61 -0.48 n.a. Gualdagni and Petrecolla
(1966)

1960-70 -0.43 n.a. Nores (1971

Brazil 1947-72 -0.55 0.06 Lattimore (1974)

Colombia 1953-75 -1.00 0.20-0.80 Hertford and Nores (1983)

Chile 1955-70 -0.70 n.a. Barros (1973)

Mexico and
Central
America 1960-70 -0.40 0.10 Regier (1978)

Uruguay 1960-76 -0.50 n.a. Jarvis (1977a)

n.a. Not available.
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pears to have occurred principally at the cost of pork consumption. In
some countries a declining poultry price has been associated with a sub-
stantial increase in the share of poultry in consumption, but because the
share of poultry was small, the absolute increase in the amount con-
sumed was still relatively small and the impact on beef consumption has
been minor. Competition from other meats, especially poultry, will
probably increase in the future.

If it is assumed that the price elasticity of beef demand is about -0.5,
two contrasting policy implications can be drawn. (1) Although beef de-
mand is price inelastic, the elasticity is still large enough that an increase
in beef prices can reduce domestic consumption and thereby permit an
increase in beef exports. (2) Because consumer demand for beef is rela-
tively inelastic, any shift in supply or in domestic or export demand will
require a substantial change in the domestic price to achieve market
equilibrium (Gustavo Nores, personal communication), and such a
price change may be politically unacceptable.

Each of these perspectives has considerable validity for policymakers
in Latin America. On the one hand, if, for example, a country exports
10 percent of its beef production and the price elasticity of beef demand
is -0.5, a 20 percent price increase will reduce consumption by 10 per-
cent and thereby permit a 90 percent increase in exports without any in-
crease in production. A positive response by output to the higher price
would yield a larger increase in exports.3 On the other hand, fluctua-
tions in the domestic price of beef will increase directly with the propor-
tion of beef production exported unless the government intervenes.
(This issue is examined further in chapters 2 and 3.)

Meat Consumption Patterns in Developed Countries

In the United States and Canada beef constitutes 54 percent of total
meat consumption, pork 24 percent, poultry 21 percent, and sheep and
goat meat 1 percent (Shapiro, 1980, from U. S. Department of Agricul-
ture-USDA-data). These shares, by their striking similarity to those
currently observed in Latin America, suggest that Latin American meat
consumption patterns may not change greatly with economic develop-
ment. The share of beef in total meat consumption in the United States
and Canada exceeds 50 percent even though beef is considerably more
expensive in relation to other meats than in most Latin American coun-
tries. North American beef consumption is apparently responsive to
changes in income: published income elasticity estimates for beef, in the
aggregate, are in the range of 0.4 to 0.8 (Reeves and Hayman 1975).
Consumers in the United States and Canada substitute between meats
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on the basis of relative price changes, but econometric studies have
found that beef consumption generally is much more responsive to
changes in beef prices than to changes in the prices of other meats
(Reeves and Hayman 1975). It appears, therefore, that meat consump-
tion in Latin America will probably continue to increase as development
proceeds, and that beef will play a major part in this increase. Only a
fairly dramatic increase in beef prices is likely to change this conclusion
by encouraging increased production of such beef substitutes as poultry,
pork, and fish.

Demand and Meat and Milk Production

Demand for meat and milk in Latin America has been growing rapid-
ly during the past two decades as a result of rapid increases in per capita
income, population, and urbanization. Domestic demand increases have
exceeded domestic production increases by a substantial amount. CIAT

(1980, 1981b, 1982, 1983) has estimated demand for meat and milk
over different periods as functions of the annual changes in population
and per capita income, assuming that the income elasticities estimated
by the FAO (1971a) are valid. (Illustrative examples are shown in tables
1-8 through 1-10.) CIAT's results suggest that beef demand shifted up-
ward during 1960-80 at about 5 percent a year, while beef production
grew at about 2.6 percent a year. (The demand estimates assume that rel-
ative prices remain constant.)4 The estimates for growth in demand for
milk appear less stable-they ranged from 3.7 to 5.5 percent during
1970-80-but it appears that milk demand is also growing faster than
production.

The evidence on increases in beef prices also suggests that demand is
rising more rapidly than supply. Prices have been rising in countries that
do not have large surpluses for export and in which the pressures of do-
mestic demand should be most visible. Figure 1- 1 provides an overview of
real consumer price movements for beef in Brazil, Colombia, and Vene-
zuela between 1965 and 1980. Prices have risen most rapidly-
approximately 4.7 percent a year-in Brazil, most slowly in Colombia-
1.3 percent a year-and about 1.8 percent a year in Venezuela.

In contrast to beef and milk, for which estimates of growth in demand
are available for several periods, only one CIAT estimate is available for
comparing past trends in demand and production for pork and poultry
(table 1-10). During 1970-78 growth in demand for pork (4.5 percent)
exceeded production growth (2.4 percent). Growth in demand for poul-
try (about 6 percent) was lower than production growth (about 12
percent). The poultry demand estimates indicate that, in the absence of
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Table 1-8. Beef Annual Growth Rates of Domestic Demand and Production,
by Country, 1970-81
(percent)

Country Demanda Production
Tropical Latin America 5 2 b,c 2.3b,c

Bolivia 4.9 4.9
Brazil 6.1 1.5
Colombia 4.9 3.5
Cuba 4.5 -2.6
Dominican Republic 6.0 3.4
Ecuador 8.9 5.3
Mexico 4.4 3.3
Paraguay 4.4 -1.1
Peru 3.0 -1.3
Venezuela 4.2 5.4

Subtotal 5.3b 2.2

Costa Rica 4.8 6.3
El Salvador 3.9 3.4
Guatemala 5.2 3.9
Honduras 3.6 5.2
Nicaragua 1.6 -1.1
Panama 3.5 1.3

Subtotal 4.0b 3.3

Guyana 1.5 -1.1
Haiti 4.5 2.7
Jamaica -0.6 2.0
Trinidad and Tobago 5.1 2.3

Subtotald 3.2b 2.0

Temperate Latin America 1 .7b 3.2
Argentina 1.7 3.6
Chile 2.1 2.0
Uruguay 0.6 0.7

All Latin America 5.Ob 2.6

a. Estimated using d = P + eyY + YP, where d = annual growth rate of domestic demand, P =
annual growth rate of population, Y = annual growth rate of income, and &y = income
elasticity of demand.

b. Average weighted by population.
c. Author's estimate based on CIAT (1983).
d. Includes Barbados.
Source: CIAT (1983).

price changes and assuming the accuracy of the income elasticities used,
poultry demand in Latin America should have risen about 6 percent a year.
In fact, consumption rose considerably faster during this period-about
12 percent a year-largely because of the substantial decline in poultry
prices. The relative decline in poultry prices and the increase in beef and
pork prices constrained growth in beef and pork consumption.
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Table 1-9. Fresh Milk: Annual Growth Rates of Domestic Demand
and Production, by Country, 1970-81
(percent)

Country Demanda Production
Tropical Latin America 5 .0b,c 3 .5b,c

Bolivia 4.6 4.3
Brazil 6.1 3.9
Colombia 4.2 0.8
Cuba 3.6 6.1
Dominican Republic 5.6 2.7
Ecuador 7.2 0.9
Mexico 4.6 6.0
Paraguay 8.2 6.8
Peru 3.1 -0.5
Venezuela 4.0 3.2
Subtotal 5.b 3.7

Costa Rica 3.6 5.0
El Salvador 4.1 5.7
Guatemala 2.6 -5.5
Honduras 3.6 2.2
Nicaragua 5.6 1.8
Panama 3.7 3.4
Subtotal 4.2b 1.8

Guyana 1.5 -3.6
Haiti 4.0 0.5
Jamaica -0.6 0.6
Trinidad and Tobago 4.0 -4.0

Subtotald 2.8b -0.2

Temperate Latin America 1.7b 1.1
Argentina 1.7 1.1
Chile 2.2 1.1
Uruguay 0.3 1.4

All Latin America 4.7b 3.1

a. Estimated using d =i + syY + YP, where d = annual growth rate ofdomestic demand, P =
annual growth rate of population, Y = annual growth rate of income, and sy = income
elasticity of demand.

b. Average weighted by population.
c. Author's estimate based on CIAT (1983).
d. Includes Barbados.
Source: CIAT (1983).

Additional evidence suggests that livestock demand is growing more
rapidly than production. During 1971-80 the net livestock trade bal-
ance for the region declined considerably in real terms, as shown in table
1-11. (This issue is discussed again in chapter 3.)

Interestingly, a cross-sectional linear correlation between the CIAT de-
mand and production estimates for each country for beef and milk yields
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Table 1-10. Estimated Annual Growth Rates of Demand and Production,
Beef, Pork, Poultry, and Milk, Selected Periods
(percent)

Product Demand Production
Beef

1960-74 5.1 2.2
1970-78 5.4 3.6
1971-79 5.4 3.7
1970-80 5.0 2.6
1970-81 5.0 2.6

Pork
1960-75 n.a. 4.1
1970-78 4.5 2.4

Poultry
1963-70 n.a. 13.3
1970-78 6.1 9.5
1970-80 n.a. 11.4
1963-80 n.a. 12.2

Milk
1961-70 n.a. 3.1
1971-79 5.5 4.5
1970-80 3.7 4.8
1970-81 4.7 3.1

n.a. Not available.
Note: Linear trend estimated by least square.
Source: CIAT (1980, 1981b, 1982, 1983).

a positive correlation of 0.76 for beef and 0.02 for milk, which suggests
that beef production and demand are correlated but milk production and
demand are not. If so, supply and demand forces may be reflected more
validly in beef markets than in milk markets-a surprising finding,
given the substantial government intervention in beef markets. Price
controls, however, may be even more severe for milk. Research on milk
markets is needed.5

Policy Implications

The estimated income elasticities for various meats average about 0. 6.
Although these estimates must be used with caution, when combined
with projected increases in Latin American per capita incomes and pop-
ulation, they indicate that demand for meat and milk will continue to
rise rapidly. Assuming that per capita income and population grow at
3.0 and 2.2 percent a year, respectively, demand should more than dou-
ble during the next twenty years. Demand will rise even more rapidly if
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Figure 1-1. Real Consumer Pricesfor Beef: Brazil, Colombia,
and Venezuela, 1965-80
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Source: CIAT (1981).

Table 1-11. NetLivestock ProductExports, byMajor Category, 1971 and 1980
(U.S. dollars)

Product 1971a 1980a 1 9 8 0 b

Fresh meat 496 903 488

Meat products 327 756 409
Dairy products -216 -1,012 -547

Eggs -8 -35 -19

Total 599 612 331

a. Constant dollars.

b. Adjusted to reflect the rise of 85 percent in the U.S. consumer price index between 1971
and 1980.

Source: FAO (1982b).

income distribution improves, because income elasticities are higher in
the lower income quartiles. Although poultry shares appear likely to
grow slightly more rapidly than the shares of beef or pork, meat con-
sumption shares will remain largely constant unless relative prices
change dramatically. Meat and milk consumption are moderately price
sensitive; estimated price elasticities for the various products average
about -0.5. A price increase would reduce consumption less than pro-
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portionately, and total expenditure on the product would rise. Thus, a
30 percent increase in the price of beef would reduce the share of beef in
consumption in most countries by about 10 percent.

Relative prices will change dramatically only if there is a significant
change in international demand for beef, milk, or feed grains (which are
major costs in poultry and pork production). Since a large increase in de-
mand appears more likely for beef and milk than for feed grains, future
demand pressures as well as production opportunities may be greatest
for these products.

Because of their importance in nutrition and expenditures, bovine
products-especially beef, but also milk-should be the focus of policy
analysis. Previously, beef development in Latin America was justified
largely by the expectation of strong export demand. The emphasis on
production for exports has declined during the past decade as a result of
the closure of several traditional markets and the emergence of more ag-
gressive competitors. In some Latin American countries policy priorities
have shifted away from the livestock and particularly the beef sector.
But it is important to recognize that increased beef production is needed
to satisfy domestic demand increases and that there is a continued need
for policy analysis.

Under certain plausible scenarios, traditional beef export markets
have a significant medium- to long-term potential, which calls for
greater emphasis on livestock development. As Valdes and Nores
(1980) first emphasized, the rapid growth in domestic demand for meat
in Latin America has important implications for the export market.
Currently Latin America exports only about 6 percent of its beef pro-
duction. Valdes and Nores project that by 1990, unless beef prices rise,
Latin America will become a net importer of beef (see figure 1-2 for spe-
cific countries).

Although I agree with Valdes and Nores in their emphasis on tighter
domestic beef markets, I believe it unlikely that Latin America will be-
come a net importer of beef, simply because the region has such great
potential for low-cost beef production. Latin American governments
have taken advantage of their export surplus to restrain domestic beef
prices. They have subsidized domestic consumption by such measures as
overvaluing the exchange rate, imposing export taxes on beef, and plac-
ing price ceilings on beef at the producer, wholesale, or retail levels.
These policies have inhibited growth in production. As domestic con-
sumption grows and exports shrink, these policies become less feasible.
Production will necessarily assume greater priority because of domestic
consumption pressures. Beef prices have been rising gradually in many
Latin American countries because demand is growing more rapidly than
production, and they will continue to rise in the future. Higher beef
prices will provide increased opportunities for development of beef and
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Figure 1-2. Projected Potential Direction of Trade in Beef, Latin American
Countries, 1990
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other livestock products. Growth in consumption will slow, but con-
sumer sensitivity will put pressure on governments to avoid large and
sudden increases in beef prices.

Given the political sensitivity of beef prices, Latin American govern-
ments may be wise to anticipate the effects of increasing domestic de-
mand and to offer greater encouragement to livestock development
now. More gradual increases in prices and output will create less disrup-
tion than shortages and abrupt price increases. Research and provision
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of other essential services and of infrastructure could be strength-
ened.

Whether or not beef production should be encouraged specifically to
benefit the poor in Latin America depends chiefly on the mechanism by
which domestic prices are determined. Because beef is traded interna-
tionally, domestic beef prices in most Latin American countries are
strongly influenced by international beef prices and diverge from them
only by transport costs or as a result of government intervention. In-
creased beef output would significantly reduce domestic beef prices
only if a country shifted from a net import to a net export position. Such
a shift is possible for several countries during the next two decades (for
example, Brazil and Mexico), but greater output in most countries
should affect domestic prices only moderately. Higher output could
permit higher export earnings, which would contribute to national in-
come growth and provide foreign exchange for the large foreign debt
payments of many countries in the region.

Efforts have been made in many countries to increase the production
of poultry, pork, and fish in the hope of reducing the importance of beef
in consumer budgets. To the extent that these products can be produced
more economically than beef and are preferred by consumers, such poli-
cies are sensible. Improved technologies and management have reduced
the costs of these products, and production of poultry and pork stimu-
lates domestic feed grain production and thus encourages more inten-
sive use of land. Governments have, however, sometimes encouraged
the production of beef substitutes inefficiently, through import subsi-
dies and overvalued or concessionary exchange rates for feed grains.
Such policies place a growing burden on the balance of trade and the do-
mestic agricultural sector. Although poultry and swine convert feed
grains into meat more efficiently than do cattle, most countries in Latin
America probably have a comparative advantage not in poultry and pork
but in beef and milk because of their substantial pastoral resources.

A perspective is needed that takes in the entire livestock system rather
than individual products. Governments should design policies that sat-
isfy the conflicting aspirations of consumers and producers but are also
consistent with other considerations. For example, it might be profit-
able to allow an increase in the price of beef to stimulate production and
exports (thereby reducing consumption of beef) while encouraging
poultry and pork production. The expected increase in net beef exports
could provide foreign exchange that would more than offset increased
feed grain imports (Reca 1981).

Poultry production is expanding rapidly on the basis of a well-known
standardized technology which is easily transferred from one country to
another. The principal restriction on poultry expansion is domestic de-
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velopment of feed inputs and the relative price structure of other meats.
Although less emphasis is placed on poultry in this report, because its
problems seem more easily resolvable by private actors when govern-
ment policies permit, growing poultry and pork production call for ad-
ditional efforts to expand domestic feed production. Prices of poultry
and pork will increasingly be determined by the cost of the feed grains.
Additional research on swine production techniques may be be justified
to achieve output expansion comparable to that of poultry. Lamb and
mutton production, primarily for export, is expected to increase in sev-
eral countries.

The demand for milk is also growing rapidly. Not only does milk
provide a less expensive source of protein than beef, but in many parts of
Latin America it can be produced competitively from pasture resources.
As with beef, however, the widespread tendency for governments to
control milk prices at the retail and producer levels causes price reduc-
tions that benefit urban consumers but harm producers. Low-price poli-
cies, which discourage production increases and result in growing ex-
cess demand, have been made economically more feasible by low-cost
milk imports. Unless imports are continuously available at low prices,
however, consumers could ultimately be harmed by these policies.

A thorough review of milk policy is needed in most countries. Milk is
consumed in many forms, and the substitutability of different products
should be considered in formulating policy. For example, since many
consumers are willing to pay a significant premium to buy fresh milk
rather than reconstituted (powdered) milk, these markets can be partial-
ly separated. A substantial proportion of milk is consumed as manufac-
tured products (ice cream, yogurt, butter, and cheese), only some of
which can be made from powdered milk. Another consideration is that
consumers in some areas traditionally boil milk before using it. This has
encouraged a loosely organized informal flow of large quantities of
milk directly from producers to consumers and has discouraged invest-
ment in expensive handling and processing facilities for pasteurization
(Frankel 1982).

Notes

1. The cities surveyed were Asunci6n, Barranquilla, Bogota, Cali, Caracas, Guayaquil,
Lima, Maracaibo, Medellin, Quito, Santiago, and Sao Paulo. All but one of the surveys were
carried out as part of the collaborative study by Estudios Conjunctos sobre Integraci6n
Econ6mica Latinoamericana (ECIEL), coordinated by the Brookings Institution, between 1966
and 1969. The remaining study (for Sio Paulo) was carried out by the Fundaci6n Instituto de
Pesquisas Econ6micas (FIPE) in 1971-72. The cities omitted include Buenos Aires and
Montevideo, in which beef consumption is higher.
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Alberto Valdes was the first to suggest the importance of beef in Latin American family
budgets (CIAT 1975).

2. The income elasticity gives the percentage change in product demand associated with a
percentage change in income; the relation is generally positive. For example, an income elas-
ticity of 0.9 for beef indicates that for a 10 percent increase in income, demand for beef is ex-
pected to increase 9 percent. Price elasticity is similar, but the effect is negative; for example, a
beef price elasticity of -0.5 means that if beef prices increase 10 percent, the quantity de-
manded will decrease by 5 percent. Cross-price elasticities indicate substitutability among, for
example, meats. A cross-price elasticity between beef and pork of 0.2 indicates that if the price
of beef goes up by 10 percent, 2 percent more pork will be demanded.

3. Many governments have been unwilling to accept the higher prices required to obtain a
significant increase in exports and have instead introduced various meat rationing schemes to
reduce domestic absorption and thus permit an increase in exports. Such schemes may prohibit
beef sales during certain days, weeks, or months or prohibit serving meat in restaurants. The
mechanisms utilized may harm the poor relatively more than the wealthy, who have greater
access to refrigeration or to black market channels. The impact of such policies is usually
limited but not inconsequential. For example, Nores (1972) estimated that enforcing two
beefless days a week for a whole year in Argentina in the 1 960s could have reduced beef con-
sumption by about 7 percent a year; this would have increased exports by about 25 percent. Be-
cause beefless days were politically controversial, however, they were enforced only for short
periods.

4. The production estimates use as a proxy data on beef slaughtered. Slaughter is not a true
indicator of production because it does not take account of herd buildup and herd liquidation in
the course of the cattle cycle (see chapter 2). The production growth estimates cited may there-
fore vary considerably during the cattle cycle, as can be seen by examining the variation in the
production estimates for different periods (table 1-10). Nonetheless, the estimates for beef de-
mand and production show considerable stability over the longer period. Slaughter data in
many countries are of dubious reliability because of the large number of unregistered slaughter
facilities.

5. The linear correlation of growth in demand for beef and milk for twenty-three countries
is 0.40, which suggests that they are only weakly related. The linear correlation of production
growth rates for beef and milk is 0.42.



2
Livestock Production in Latin America

THIS CHAPTER REVIEws the livestock production structure in Latin Ameri-
ca, recent livestock output trends and their most important policy impli-
cations, and the principal characteristics of several Latin American live-
stock systems. The basic elements of a livestock production theory are
developed and discussed, with specific reference to Latin America, and
the empirical evidence supporting the theory is presented.

The Production Structure

Because Latin American livestock production is primarily for domes-
tic consumption, the structure of production in most countries closely
follows the consumption patterns outlined in chapter 1. Meat produc-
tion and related data for world regions and for Latin American countries
are shown in table 2-1.

Per Capita Levels and Percentage Shares

Beef accounts for 58 percent (by weight) of total Latin American
meat production, excluding fish. It is followed in importance by poultry
(28 percent), pork (17 percent), lamb and mutton (2 percent), and goat
(1 percent). Milk and egg production is also important (table 2-2).
When products are weighted by international prices, the value of beef is
about twice that of the next most important product, milk. Thus, the
cattle subsector is clearly the most important. Cattle contribute addi-
tional output in the form of hides, traction, and manure. The poultry
subsector is second when egg production, which alone is nearly as valu-
able as pork, is included. The pork subsector is third in importance, and
the sheep subsector, including lamb, mutton, and wool, is fourth.

Since in Latin America cattle utilize pasture and farm by-products
that have a low opportunity cost, they contribute proportionately more
to value added than do poultry and swine. Although backyard swine and
poultry production also uses low-cost inputs, these inputs are limited in
supply and quality, and large-scale modern production of swine and
poultry is based on high-cost feedstuffs.

26
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All of the livestock products mentioned above are produced through-
out Latin America, except for lamb, mutton, and wool in Central Ameri-
ca. Nonetheless, there are important country and subregional variations
in production. The share of beef in total meat output varies among coun-
tries from 24 to 85 percent. For pork the share is 1 to 36 percent; for mut-
ton and lamb, 0 to 13 percent, and for poultry, 4 to 61 percent. The share
of beef is high in countries with extensive pastoral resources, which are
usually found where the ratio of land to population is relatively high,
whether the area is tropical or temperate. Pork and poultry shares, in con-
trast, are high in countries with limited pastoral resources. Domestic
grain supply by itself is not as important a determinant of production pat-
terns as the availability of pastoral resources.

The importance of Latin American livestock numbers and production
in relation to world totals is shown in tables 2-3 through 2-6. Latin
America, with 22 percent of the world's cattle, produces 18 percent of
the world's beef and 8 percent of its milk. The region has 9.4 percent of
the world's swine and produces 4 percent of its pork; 10 percent of its
sheep and produces 5 percent of its mutton and lamb and 11 percent of
its wool; and 14 percent of its poultry and produces 12 percent of its
poultry meat and 9 percent of its eggs. Latin America's per capita en-
dowment of livestock exceeds the world average in each category, but it
is relatively lower for swine and sheep and especially high for cattle.

Animal productivity-meat produced per animal-is lowest for
swine; that for other livestock types is close to world averages.' But even
when Latin America has a higher than average productivity, as with
beef, it falls far short of its potential as measured by the levels achieved
in developed countries. For example, Latin America produces annually
about 31 kilograms of beef per head of cattle; the figures for the United
States, Europe, Oceania (Australia and New Zealand), and the U.S.S.R.
are, respectively, 90, 74, 63, and 57 kilograms. Many factors-
technical, managerial, economic, and social-are responsible for Latin
America's low productivity. But although the problems to be overcome
are complex, the quality of land and cattle is high and the potential for
improving livestock productivity is large.

Trends in Meat and Milk Production

Livestock production trends are difficult to measure because of distor-
tions introduced by livestock cycles. A true production measure would
include both meat produced by slaughter and the change in inventory,
in some equivalent units, but the production figures that are generally
available are only for slaughter and exclude change in inventories. This
is also true for the CIAT estimates reported here. As the slaughter figures



Table 2-1. World Meat Production, Population, Per Capita Meat Production, and Per Capita Gross National Product, 1980

Meat productiona Per capita
Region Thousands Population meat production Per capita GNP

and country of metric tons Percent Millions Percent Kilograms Index Dollars Index
World 139,596 100 4,381.8 100 31.9 100 2,590 100
United States and Canada 27,023 19.4 251.6 5.7 107.4 358 11,243 434
Western Europe 26,836 19.2 337.8 7.7 79.4 267 9,616 371
New Zealand and

oo Australia 3,793 2.7 17.8 0.4 213.1 700 9,473 366
Japan 3,060 2.2 116.8 2.7 76.2 100 9,890 382
U.S.S.R. 14,991 10.7 265.5 6.1 56.5 188 4,550 176
Asia (excluding Japan

and Middle East) 28,706 20.6 2,285.2 52.1 12.6 42 335 13

North Africa and
Middle Eastb 3,760 2.7 240.1 5.5 15.7 52 2,246 87

Sub-Saharan Africa 5,485 3.9 377.2 8.6 14.5 49 640 25
Eastern Europe 10,470 7.5 140.2 3.2 74.8 234 n.a. n.a.



Latin America 14,051 10.7 351.6 8.0 40.0 133 1,886 73
Argentina 3,721 2.7 27.7 0.6 34.3 448 2,390 92
Bolivia 156 0.1 5.6 0.1 27.9 93 570 22
Brazil 4,439 3.7 118.7 2.7 37.4 125 2,050 79

Chile 344 0.3 11.1 0.2 31.0 103 2,150 83
Colombia 764 0.5 26.7 0.6 28.7 95 1,180 45

Costa Rica 95 0.1 2.2 0.1 43.2 144 1,730 61
Dominican Republic 127 0.1 5.4 0.1 19.8 78 1,160 45
Ecuador 210 0.1 8.0 0.2 26.0 87 1,270 49
El Salvador 57 0.1 4.5 0.1 12.7 42 660 25
Guatemala 150 0.1 7.3 0.2 20.6 69 1,080 42

Honduras 74 0.1 3.7 0.1 20.0 67 560 22

Mexico 1,662 1.2 69.8 1.6 23.8 79 2,090 81
Nicaragua 78 0.1 2.6 0.1 30.0 100 740 29
Panama 66 0.1 1.8 0.1 36.7 122 730 28
Paraguay 213 0.1 3.2 0.1 66.6 222 1,300 50

Peru 364 0.3 17.4 0.4 20.9 70 930 36
Uruguay 403 0.3 2.9 0.1 139.0 463 2,810 108
Venezuela 679 0.5 14.9 0.3 45.6 152 3,630 140

n.a. Not available.
Note: Data for World and Latin America are not sums of the columns.
a. Excludes fish.
b. Algeria, Egypt, Iran, Iraq, Israel, Jordan, Kuwait, Lebanon, Libya, Morocco, Tunisia, and Turkey.
Sources: Meat production, FAO (1981a); population and GNP, World Bank (1982).



Table 2-2. Production of Livestock Products, Latin America, 1980
(thousands of metric tons)

Mutton
Country Beef and veal Pork and lamb Goat Poultry Egys (hen) Milk Wool

Latin America 8,320 2,436 284 95 3,410 2,692 33,867 514
Argentina 3,000 255 116 6 362 267 5,155 254
Bolivia 86 32 20 6 7 17.5 60 13
Brazil 2,250 980 29 23 1,416 850 10,500 50
Chile 172 58 16 5 122 65 1,163 31
Colombia 576 114 9 3 129 214 2,600 2
Costa Rica 80 10 ... ... 5 17 308 ...
Dominican Republic 46 1 ... 1 75 31 360 ...
Ecuador 95 69 8 1 21 60 765 5
El Salvador 28 13 ... ... 14 36 293 ...
Guatemala 95 17 3 ... 49 41 325 ...
Honduras 51 10 ... ... 9 12 209 ...
Mexico 601 490 16 20 524 627 6,885 13
Nicaragua 36 13 ... ... 10 30 153 ...
Panama 41 7 ... ... 14 17 59 ...
Peru 81 56 21 10 172 64 790 19
Uruguay 400 16 37 ... 20 18 855 121
Venezuela 341 96 3 10 241 127 1,385 ...

... Zero or insignificant.
Source: FAO (1981a).



Table 2-3. World Production of Cattle, Beef, and Milk, 1980

Beef Milk (fresh)
Cattle Thousands of Thousands of

Region Thousands Percent metric tons Percent metric tons Percent

World 1,209,833 100 45,548 100 428,213 100

United States and Canada 12,789 10.5 11,350 24.9 68,186 15.9

Europe 132,463 10.9 10,373 22.8 177,619 41.5

Oceania 34,330 2.8 1,993 4.4 11,889 2.8

U.S.S.R. 115,057 9.5 6,690 14.7 88,000 20.5

Africa 170,930 14.1 2,870 6.3 10,516 2.4

Asia 362,771 30.0 3,952 8.7 38,134 8.9

Latin America 267,494 22.1 8,320 18.3 33,869 7.9

Note: Columns may not add to totals because of rounding.
Source: FAO (1981a).
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Table 2-4. World Production of Swine and Pork, 1980

Pork
Swine Thousands of

Region Thousands Percent metric tons Percent

World 779,324 100 55,195 100
United States and Canada 74,097 9.5 8,080 14.6
Europe 174,181 22.3 18,650 33.8
Oceania 4,797 0.6 303 0.5
U.S.S.R. 73,382 9.4 5,250 9.5
Africa 9,839 1.3 374 0.7
Asia 370,068 47.5 20,102 36.4
Latin America 72,960 9.4 2,436 4.4

Note: Columns may not add to totals because of rounding.
Source: FAO (1981a).

and change in inventory vary inversely during the cattle cycle, a focus
on only one of these frequently leads to biased results. Calculations of
livestock production trends are therefore usually sensitive to the choice
of end points in time.

BEEF. Beef output trends in Latin America (estimated by CIAT using FAO

data tapes) appear in table 2-7. For 1960-70 and 1970-80 beef produc-
tion appears to have risen at a fairly stable rate of about 2.6 percent a
year. A slight change in the choice of end points, however-for exam-
ple, use of 1971-78 or 1971-79-produces significantly different re-
sults (4.5 and 3.7 percent, respectively). This phenomenon is also evi-
dent in the data for several individual countries. Nonetheless, even after
adjusting for such factors, the growth trend for beef production varies:
six countries show average growth of more than 4 percent a year in
1970-80 and ten (including all the Caribbean countries) show growth
of less than 2 percent. It is important to determine the causes underlying
these different performances: the factors may include availability of nat-
ural resources, access to external markets, and government economic
policies and research support. Comparative research on this topic is
scarce, but it seems clear that economic incentives are a major determi-
nant of the rate of growth of output.

For Latin America as a region beef output per head of cattle has aver-
aged 31 kilograms during the past two decades (table 2-8), whereas in
the United States and the European Economic Community (EEC) output
increased during the same period from roughly 70 kilograms to 90 kilo-
grams. Although the situation in Latin America differs greatly from
country to country and all estimates must be used with caution because
of the distorting effects of cyclical movements, the overall impression is
that neither higher prices nor the diffusion of new technology have pro-
vided an inducement to intensify output at the margin.



Table 2-5. World Production of Sheep, Mutton and Lamb, and Wool, 1980

Mutton and lamb Woola
Sheep Thousands of Thousands of

Region Thousands Percent metric tons Percent metric tons Percent
World 1,130,751 100 5,984 100 4,509,432 100
United States and Canada 13,424 1.2 1,121 2.7 77,945 1.7
Europe 137,109 12.1 1,121 18.7 441,843 9.8
Oceania 204,603 18.1 1,193 19.9 1,747,512 38.7
U.S.S.R. 141,573 12.5 816 13.6 726,400 16.1
Africa 184,301 16.3 731 12.2 314,670 7.0
Asia 335,035 29.6 1,679 28.1 687,434 15.2
Latin America 114,707 10.1 284 4.7 513,609 11.4

Note: Columns may not add to totals because of rounding.
a. Greasy and scoured wool.
Source: FAO (1981a).



Table 2-6. World Production of Poultry and Eggs, 1980

Meat
Poultrya Thousands of Eggs (hen)

Region Thousands Percent metric tons Percent Metric tons Percent
Wortd 6,760,064 100 28,696 100 29,209,636 100
United States and Canada 494,871 7.3 7,516 26.2 4,444,990 15.2
Europe 1,289,316 19.1 7,372 25.7 7,223,344 24.76
Oceania 65,236 1.0 343 1.2 281,773 1.0
U.S.S.R. 1,029,300 15.2 2,300 8.0 3,893,000 13.3
Africa 609,874 9.0 1,241 4.3 958,936 3.3
Asia 2,314,537 34.2 6,514 22.7 9,715,513 33.3
Latin America 956,933 14.1 3,410 11.9 2,692,080 9.2

Note: Columns may not add to totals because of rounding.
a. Chickens, ducks, and turkeys.
Source: FAO (1981a).
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Table 2-7. Average Annual Growth Rate of Beef Production, Selected Periods

Region or country 1960-70 1970-80 1971-78 1971-79 1970-81

Latin America 2.7 2.6 4.5 3.7 2.6
Temperate Latin America 2.3 3.5 6.3 5.5 3.2
Tropical Latin America 3.1 3.5 3.3 2.5 2.2
Central America 5.5 3.8 4.1 3.7 3.3

Argentina 2.8 3.8 6.5 6.1 3.6
Brazil 3.2 1.7 3.5 1.7 1.5
Colombia 2.2 4.0 3.0 4.4 3.5
Mexico 4.5 1.3 9.3 8.1 3.3
Paraguay 0.7 0.2 3.2 -2.0 -1.3
Uruguay -1.2 1.3 4.7 1.7 0.7
Venezuela 4.9 4.9 4.1 3.9 5.4

Note: Production is defined as slaughter, not as slaughter plus change in inventory.
Source: CIAT (1980, 1981b, 1982, 1983).

Other output measures are even less firmly established, but overall
productivity increases seem to have been moderate. Historically, Co-
lombian livestock output has grown principally through expansion of
pasture areas and an increase in the number of farms rather than through
an increase in carrying capacity on existing farms (Hertford and
Gutierrez 1974). The experience in Brazil was similar before the 1960s,
but output per hectare rose slowly in the 1970s. Calving rates in Argen-
tina rose steadily from the late 1930s to the late 1960s, from about 64
percent to about 74 percent (arvis 1969). Herd productivity rose sub-
stantially in Uruguay between 1963 and 1974, mainly as a result of in-
vestments in improved pasture. The technical indicators that show the
greatest increase were carrying capacity and extraction rate, but these
indicators declined after 1974 when low beef prices contributed to a re-
duction in improved pasture area (arvis 1982a). (See the appendix defi-
nitions of indicators discussed here.)

FAO data (table 2-9) indicate that the area devoted to permanent pas-
tures has been increasing only about 4 percent a decade compared with
an increase of 9 percent a decade in the area for annual and permanent
crops. These data are of doubtful reliability: if they are true, how could
beef output have been rising at about 29 percent a decade?

MILK. Milk production grew at a slightly higher rate than beef (over 3
percent) but performance again varied from country to country (table
1-9). In twelve of twenty-three countries (including most of the Carib-
bean island nations) milk production grew at less than 2 percent a year,
while in six countries it grew at more than 4 percent a year. This differ-
ence may depend in part on whether the country's policy was to import
powdered milk or to protect domestic production. Output per cow has
generally risen only slowly (table 2-10).
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Table 2-8. Beef Cattle: Average Annual Production, 1966-81
(kilograms per head)

Annual growth
rate (percent) Production

Country 1966-81 1966-70 1976-80 1981
Brazil 0.37 23.5 24.6 24.2

Mexico 0.23 18.9 19.5 18.9
Subtotal 0.34 22.4 23.3 22.8

Bolivia -0.42 22.0 20.8 21.0

Colombia 1.20a 20.3 23.1 23.8

Cuba -1.29b 28.9 25.0 24.9

Dominican Republic -1.93a 27.0 21.4 21.3

Ecuador 3.10a 21.9 29.4 31.4
Paraguay -2.64a 27.5 20.3 21.5

Peru -0.96a 23.7 21.4 20.5

Venezuela 2.30a 24.3 30.8 31.5

Subtotal 0.44c 23.4 24.3 25.0

Costa Rica 3.63a 26.1 39.7 35.2

El Salvador 2.80b 15.8 23.1 23.0

Guatemala 2.68a 37.1 48.6 54.7

Honduras 3.33a 16.6 24.7 22.0

Nicaragua 0.31 22.1 27.2 15.7

Panama -0.01 28.8 31.1 25.4
Subtotal 2.19a 24.1 31.9 28.9

Barbados _4.97b 25.7 12.8 21.1

Guyana -0.41 14.1 13.2 13.6

Haiti -0.10 23.5 24.4 20.8

Jamaica -0.72 45.8 42.1 41.3

Trinidad and Tobago -1.30 26.0 21.3 25.6
Subtotal -0.29 25.6 25.3 23.2

Tropical Latin America 0.49 22.8 24.2 23.9

Argentina 0.48 52.1 51.5 55.3

Chile -0.98 55.8 49.5 45.9

Uruguay -0.66 36.5 32.2 36.5

Temperate Latin America 0.26 50.1 48.5 51.8

All Latin America 0.23 30.6 30.8 31.1

Note: The annual growth rate is estimated as a linear trend by ordinary least squares
regression.

a. P < 0.005.
b. P < 0.01.
c. P < 0.05.
Source: CIAT (1983).

SWINE. The growth rate for pork production declined from about 4
percent in 1960-70 to about 2 percent in 1970-80, but again perfor-
mance varies greatly. During 1960-70 pork production rose less than 2
percent a year in nine countries and more than 6 percent in nine others.
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Table 2-9. Area in Permanent Pastures and in Annual and Permanent
Crops, 1966-80
(thousands of hectares)

Annual and
Permanent pastures permanent crops

Country 1966-70 1976-80 1966-70 1976-80

Brazil 137,783 157,000 52,949 60,928
Mexico 74,499 74,499 23,274 23,240

Subtotal 212,287 231,499 76,220 84,168

Bolivia 27,020 27,090 1,970 3,335
Colombia 30,000 30,000 5,049 5,551
Cuba 2,570 2,609 2,155 3,153
Dominican Republic 1,270 1,490 1,100 1,230
Ecuador 2,230 2,559 2,541 2,616
Paraguay 14,300 15,400 934 1,644
Peru 27,120 27,120 2,694 3,371
Venezuela 16,236 17,087 3,498 3,660

Subtotal 121,566 123,355 19,942 24,579

Costa Rica 1,239 1,558 488 490
El Salvador 610 610 631 700
Guatemala 964 880 1,530 1,796
Honduras 3,400 3,400 1,529 1,737
Nicaragua 3,384 3,394 1,420 1,510
Panama 1,081 1,101 549 567

Subtotal 10,678 11,003 6,152 6,800

Barbados 4 4 33 33
Guyana 999 999 367 379
Haiti 625 517 780 880
Jamaica 241 210 246 265
Trinidad and Tobago 9 11 137 158

Subtotal 1,878 1,741 1,563 1,715

Tropical Latin
America 340,409 367,598 103,878 117,262

Argentina 145,078 143,400 32,138 35,084
Chile 10,670 11,800 4,748 5,464
Uruguay 13,845 13,662 1,829 1,909

Temperate Latin
America 169,413 168,863 38,713 42,457

Total, Latin America 515,821 535,174 146,335 159,719

Source: CIAT (1983).

POULTRY. Poultry production has grown considerably more rapidly
than beef and swine production (table 2-1 1). Rates are higher in tropical
countries and lower in temperate countries, except Chile. The growth
rate for poultry output was more than 8 percent a year in six countries.
Brazil became an important exporter of chickens during 1970-80.
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Table 2-10. Whole Fresh Cow's Milk: Annual Average Production
per Milking Cow, 1966-81
(kilograms)

Annual growth Production
rate (percent)

Country 1966-81 1966-70 1976-80 1981
Brazil -0.41 777.7 739.4 739.4
Mexico 2.83 553.5 737.3 782.4

Subtotal 0.81 684.7 783.2 755.9

Bolivia 0.32 1,262.2 1,324.9 1,304.3
Colombia 0.72 902.8 980.2 931.1
Cuba 3.69 948.2 1,365.0 1,440.2
Dominican Republic 1.48 1,315.4 1,582.4 1,469.4
Ecuador -0.46 1,368.8 1,359.3 1,214.3
Paraguay 0.03 1,703.5 1,908.2 1,909.1
Peru -1.29 1,276.9 1,141.1 1,074.8
Venezuela 1.72 972.0 1,196.1 1,152.2

Subtotal 1.05 1,029.4 1,166.9 1,140.6

Costa Rica 0.94 947.3 1,047.4 1,045.0
El Salvador 2.35 760.3 995.0 960.7
Guatemala -0.07 907.3 897.6 904.7
Honduras 0.93 532.4 579.5 627.4
Nicaragua -0.92 1,003.2 950.5 850.0
Panama 0.37 955.7 983.4 1,081.1

Subtotal 0.60 832.7 894.4 876.5

Barbados 2.29 1,041.5 1,276.5 1,485.5
Guyana -0.45 773.4 742.6 730.3
Haiti 1.15 184.3 216.6 200.0
Jamaica 0.00 1,000.1 1,000.0 1,000.0
Trinidad and Tobago 0.92 1,533.2 1,700.0 1,621.6

Subtotal 0.53 521.8 549.8 552.4
Tropical Latin

America 0.73 771.7 830.4 840.3

Argentina -0.24 1,895.5 1,872.1 1,856.3
Chile 0.34 1,432.8 1,418.7 1,550.0
Uruguay 0.44 1,564.9 1,661.8 1,628.6

Temperate Latin
America -0.04 1,764.5 1,765.8 1,770.1

All Latin America 0.36 906.4 941.6 947.2

Source: CIAT (1983).

Characteristics of Production Systems

Latin America is largely a tropical region and most of its human and
livestock populations are located in tropical areas.2 The tropical-
temperate distinction is important here principally because of dif-
ferences between the two subregions in livestock demand and supply,



Table 2-11. Poultry Meat: Production, 1971-82
(metric tons)

Total,
Costa Dominican Latin

Year Argentina Brazil Chile Colombia Rica Republic Jamaica Mexico Panama Peru Uruguay Venezuela America
1971 211,806 376,225 45,000 44,000 2,859 30,000 19,870 228,200 8,540 63,610 15,250 100,398 1,285,868
1972 204,646 431,870 61,100 46,000 2,856 31,000 16,160 270,990 8,143 92,551 17,535 115,645 1,449,835
1973 207,090 518,790 50,800 48,536 3,008 32,000 21,284 308,000 8,123 102,472 20,546 131,872 1,616,075
1974 282,294 543,780 55,800 62,460 3,084 30,000 21,000 356,000 8,878 127,592 18,555 147,699 1,828,831
1975 277,990 546,525 43,300 63,043 3,170 36,000 22,000 317,000 8,417 129,915 15,563 163,738 1,808,427
1976 262,870 615,821 38,000 69,836 5,415 37,000 23,000 346,000 10,819 140,002 16,570 181,535 1,941,789
1977 293,540 703,395 44,227 79,141 5,427 39,200 24,000 358,000 9,969 143,000 17,070 187,270 2,118,189
1978 299,050 871,190 58,572 89,348 5,589 47,000 25,200 392,000 11,457 118,600 17,588 196,130 2,375,533
1979 353,488 1,110,180 78,854 102,751 5,590 53,600 26,400 407,000 12,117 118,400 17,894 214,016 2,775,901
1980 371,541 1,341,040 102,000 113,026 5,850 66,100 27,600 477,060 13,000 143,500 13,296 229,942 3,195,870
1981 361,700 1,415,600 122,400 128,349 5,000 72,700 28,800 524,000 13,500 182,600 19,604 242,768 3,417,500
1982 361,900 1,516,030 134,640 179,200 5,200 70,000 29,500 546,000 14,000 195,000 20,110 249,852 3,629,296

Source: FAO computer printouts, January 1983, from CIAT.
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the types of livestock systems utilized, and constraints on produc-
tion.

Growth in meat and milk production has followed similar trends in
population and in economic growth; it has been higher in tropical than
in temperate countries. Tropical countries generally have greater areas
of unutilized or underutilized pasture lands that could be used to expand
production. Their livestock production systems are relatively less well
developed, and their livestock productivity levels are lower. Thus, trop-
ical areas offer considerable development potential, even though the ob-
stacles, particularly natural constraints, are more complex.

Yet there is considerable heterogeneity in performance among tropi-
cal countries. Important differences in climate, pasture, agricultural spe-
cies, prevalent diseases and animal parasites, and interactions between
crop and livestock systems lead to differences in the types of animals and
their use.

I initially hoped to classify-at least on an aggregated level-the
principal production systems for beef, milk, swine, and poultry in Latin
America. The production environments, however, vary greatly, and the
number of systems for each livestock type is large. Although the litera-
ture on farming systems-and the amount of information to be
digested-is growing, many farming systems have yet to be analyzed.3

Consequently, I decided to emphasize other topics rather than construct
a detailed classification of production systems.

Some discussion is nonetheless in order because production systems
analysis is highly useful for improving design in agricultural and live-
stock research. Only by identifying the principal characteristics (techni-
cal, economic, and sociocultural) of different aspects of a farm enterprise
and by showing their linkages can we identify opportunities for increas-
ing production. The more complex is the farming system, the more use-
ful is the analysis. In particular, because smaller farms tend to have more
complex production systems, such analysis could be crucial in achieving
significant research advances acceptable to owners of small farms.

In this section, the information given is limited to those production
characteristics that are useful for general understanding of the discus-
sions which follow. The emphasis is on beef.

BEEF. Beef ranching in Latin America is most often characterized in
the public eye by large ranches that use extensive natural pastures, large
herds, and a few cowboys to produce high-quality beef at low cost. In
truth, Latin America's traditional comparative advantage in beef pro-
duction has come from such ranches. Nonetheless, there are important
variations among ranches in Latin America, both among and within
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countries. Beef is produced on farms and ranches ranging from a few
hectares to tens of thousands of hectares. Many small farms in Latin
America maintain a few head of cattle for traction, milk, breeding, or
fattening for beef. Thus, production systems range from the large ranch
to the small farm with a single cow.

Most efforts to achieve higher beef production have focused on
medium-size and large ranches-which control the bulk of resources,
including livestock-on the assumption that any major impact on pro-
duction would necessarily involve them. It was also believed that the
available technologies could be applied most profitably on large
ranches. Concern about achieving greater equity in income distribution
within the farming sector, however, has resulted in greater attention to
small farmers. There is a growing recognition that small farms do pro-
duce beef, that their production can be expanded, and that beef can con-
tribute in an important way to higher incomes for smallholders.

Clearly, there are more small farms than medium-size or large
ranches. But what is their relative importance in terms of beef pro-
duced? In most countries data are available on the size distribution of
farms and ranches and on the number of cattle for each size category;
this permits at least rough estimates of production by ranch size. Valdes
and Nores (1980) suggest that small, medium, and large farms each pro-
duce roughly one-third of all beef in Latin America and that govern-
ments that want to increase output and equity should be concerned with
small as well as with medium and large ranches. (What is termed large
or small differs across countries. For example, a large ranch might be
one of more than 600 hectares in Chile, 2,500 hectares in Uruguay, or
10,000 hectares in Paraguay; a small farm may mean 10, 150, or 400
hectares, depending on the country.)

Size is important in determining the profitability of cattle production
through economies of scale or use of appropriate technology. Econo-
mies of scale do exist in ranching and are a potential source of inefficien-
cy for smaller farms that specialize in beef production. Small farms,
however, may be able to produce beef competitively if livestock are
combined with agriculture in a complementary fashion. On small
farms, for example, cattle may be one component of an efficient, diver-
sified farming system in which cattle and crop rotations interact to
maintain soil fertility and to make use of crop by-products which would
otherwise have little or no value. In addition, labor costs may be effi-
ciently spread over both livestock and agricultural activities. From this
perspective it becomes clear why livestock is raised on such a wide range
of farm sizes in Latin America. This is possible, however, largely be-
cause farms of different sizes employ different technologies. Techno-
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logical innovations designed to increase output and incomes on farms of
one size may not be economic on farms of a different size. If small farms
are to be assisted, research must be targeted toward technologies which
fit their production systems and their available resources. For example,
on many small farms in Latin America cattle could benefit from crop-
ping by-products, but they are often grazed instead on marginal lands
unsuitable for cultivation. Rather than integrating livestock and crop
production, these small farms use extensive beef production methods
similar to those of large ranches, which are characterized by low inputs,
low costs, and low level of output per hectare (Osvaldo Paladines, per-
sonal communication). It is not known whether the extensive approach
has been copied from the larger farms or whether other constraints are
operating. Development of more intensive production systems, includ-
ing greater crop-livestock integration, is one avenue for increasing out-
put on small farms.

Von Oven (1971) has described and compared important aspects of
beef production in several South American countries on the basis of field
surveys conducted in 1968. Although the information is now eighteen
years old, livestock production methods remain much the same in most
of the areas. The study also well describes the situation at the time the
World Bank initiated its major livestock development efforts in Latin
America.

Von Oven, in analyzing investment possibilities in Latin American
cattle ranching, focused on the potential impact of improvements in
management coupled with complementary investment in infrastruc-
ture. His findings are summarized below and in appendix table A-1.

* A "typical," or representative, "large" commercial ranch in differ-
ent regions ranges in size from 500 to 20,000 hectares and from 375 to
5,330 animal units. Ranch carrying capacities and stocking rates vary
substantially-from 0.1 to 1.0 animal units per hectare per year and, in
exceptional cases, to 2 or 3 animal units per hectare.

* Few nonland, noncapital inputs are used. Land accounts for nearly
50 percent of total ranch assets, cattle for about 40 percent, and other
capital assets (such as fencing, corrals, structures, watering points, ma-
chinery, and vehicles) for about 10 percent. Variable inputs, including
labor and management, are also kept at a low level.

* Beef prices received by producers are low, particularly in relation to
input prices. Low prices are the result of supply and demand factors, in-
cluding government intervention. The low level and cyclical nature of
beef prices encourage low-input, low-unit-cost systems. Producer prices
are lowest in beef-exporting countries.

* Productivity varies among countries and regions. Extraction rates
range from 8 to 35 percent and average about 20 percent; calving rates
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range from 45 to 60 percent; heifer breeding age ranges from two to
three years; and steer slaughtering age ranges from two to five years.

* The average rate of return on ranch investment appears low; typical
estimates suggest a real rate of return of about 3-4 percent. This return,
however, may be increased by appreciation of the real value of land,
which has been considerable in many countries. Even so, the return on
ranch investment is low in relation to the return on nonfarm invest-
ment.

* Management quality is strongly associated with ranch profitability.
When ranches with "good" management are compared with those with
"average" management, the former earn profit rates on total capital
nearly twice as high (6.3 percent, as against 3.4 percent), have stocking
rates roughly 35 percent higher, and earn profits per animal about 40
percent higher. Good management yields an average annual net opera-
ting profit of about $20,000 (in 1968 dollars); average management
yields about S10,000. Large, well-managed ranches generate incomes
that are attractive by regional standards.

* There is a strong positive correlation between good management
and total investment. After the value of land is taken into account, total
investment is nearly 50 percent higher on ranches with good manage-
Ment, the value of livestock is 35 percent higher, and the value of other
(nonland, noncattle) assets is nearly 100 percent higher than on ranches
with average management.

* The estimated ex-ante average rate of return on marginal
investments proposed by von Oven is about 17 percent, ranging from
13 to 22 percent. Such investments required a considerable increase-
averaging 21 percent-in ranch capitalization. For Bank-assisted
projects (discussed in chapter 4), most of which included investments
similar in type and design to those described by von Oven, the average
ex-post economic and financial returns have been lower than those esti-
mated ex-ante by von Oven and by the Bank. The return earned by
individual producers varies widely and shows considerable sensitivity to
both internal and external factors. Thus, such investments have been
moderately risky.

Ongoing CIAT research on ranches in the savannah regions of Brazil,
Colombia, and Venezuela has not detected clear positive effects of good
management. According to Carlos Sere, in a personal communication,
this may be because CIAT has been studying smaller farms where soils are
poorer and productivity-increasing technology is lacking. Improved
pasture technology should substantially increase the return to manage-
ment.

Little feedlotting is carried on in Latin America; rather, animals are
fattened on pasture grass and are sold directly from the ranch to slaugh-



44 LIVESTOCK PRODUCTION IN LATIN AMERICA

ter. The quantity and quality of pasture fluctuates substantially from
season to season in most areas. Producers adjust to such fluctuations by
culling animals for slaughter just before expected periods of low forage,
by leaving certain pastures ungrazed during periods of abundance to
permit their use (at lower productivity) during periods of scarcity, by
planting small amounts of forage and improved pasture for supplemen-
tal grazing, by storing hay and silage (but only in areas of more intensive
production), and by feeding animals subsistence rations during seasons
of low forage. Thus, a major reason for reduced animal productivity is
the imperfect balance between the animals' nutritional needs and the
availability of forage.

MILK. Ser6 (1981b) has classified milk systems in tropical regions by
altitude (areas above and below 2,000 meters) and by technological in-
tensity (extensive, semi-intensive, and intensive). (See appendix table
A-2.) His principal findings are as follows.

* European dairy breeds, particularly Brown Swiss and Holstein
Friesian, can be used in high-altitude areas. Production is based on pas-
ture grasses and legumes introduced from temperate areas and is contin-
uous throughout the year, since there is no marked seasonality. Output
per animal is high. These systems are found principally in the Andes but
also in Central America and in Mexico. High population density in
these areas creates a demand for milk that allows it to compete with
crops for relatively scarce land. Fresh fluid milk is the primary product.

* Low-altitude areas are poorly suited for European dairy breeds.
Soils are often acidic, pastures have low carrying capacity, production is
highly seasonal, temperatures and humidity are high, and disease, inter-
nal and external parasites, and harsh sunlight place significant stress on
animals. Criollo and zebu cattle are best adapted to the region, but they
are used predominantly for beef in extensive systems and produce only
small amounts of milk (less than 350 kilograms per cow and per hect-
are), which is converted into cheese. In semi-intensive and intensive
systems the criollo or zebu are crossed with European dairy animals to
achieve higher milk potential-about 1,500 kilograms per cow and 650
kilograms per hectare in semi-intensive systems and about 2,500 kilo-
grams per cow in intensive systems. Moderate to substantial amounts of
concentrate and silage are fed. In these difficult tropical conditions,
crossbreeds (up to 75 percent European) are better producers than pure-
bred or near-purebred European breeds.

* In lowland tropical areas where production is seasonal and popula-
tion densities are low, cheese is the principal dairy product. Cheese is
less perishable, of higher unit value, and easier to transport than fluid
milk. Fresh fluid milk requires sufficient population density (demand),
improved roads, and developed milk-marketing systems.
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SWINE. Nores and G6mez (1979) developed a preliminary character-
ization of swine production systems in Latin America on the basis of five
survey studies (on Bolivia, Colombia, Ecuador, Guatemala, and Para-
guay) carried out at CIAT (table 2-12). They note that swine production
in Latin America, particularly in tropical areas, is characterized by low
productivity. Most production is from small and intermediate-size oper-
ations that use native breeds without providing adequate nutrition. The
swine production systems defined were as follows.

* Commercial enterprises specialize in swine production, purchase al-
most all feed, generally in the form of a balanced ration, and sell their
output to meat-processing plants in large cities.

* Semi-integrated enterprises are similar to commercial enterprises in or-
ganization and productivity, but most feed is produced on the farm or
purchased from other nearby farms, while protein and mineral and vita-
min supplements are purchased. Output is marketed to processing
plants.

* Intermediate-size, fully integrated enterprises are those in which swine
production is integrated with other farming operations. Almost all feed
inputs are produced on the farm (what is not produced is largely defi-
cient in the diet). Supplements are purchased only in limited amounts,
but there is a general use of vermifuges and vaccines. Output is mar-
keted regionally for slaughter.

e Small, integrated enterprises-backyard enterprises-are the most
common type in tropical areas. Kitchen scraps and crop residues are used
to feed the pigs; practically no additional inputs are purchased except for
occasional use of vaccines and vermifuges. Family pork consumption
may account for most output, although pigs are also sold.

POULTRY. Poultry production has expanded rapidly in Latin America,
owing to the spread of large commercial enterprises which purchase
practically all feedstuffs and sell all output to meat-processing plants in
urban areas. The traditional medium-size poultry enterprise that uses
feed produced largely on the farm has declined greatly in importance,
but backyard production based on household refuse and crop by-
products is still important for many farm households. Although output
is primarily for consumption, small quantities of poultry are sold locally.

Economic Theory and Livestock Production

This section emphasizes the economics of livestock production and
particularly of beef production. A simple analytical framework useful
for policy decisionmaking is developed, policy implications regarding



Table 2-12. Swine Production Systems, Five Latin American Countries

Integration with Integration with the market
farm or other Purchased Sale of Family Location

System activities inputs products consumption (examples)
Commercial + +±±+ +±++ 0 Colombia: Valle; Antioquia

Ecuador: Guayas
Semi-integrated . ++++ ++± + Bolivia: Santa Cruz; northern and eastern

regions
Ecuador: Guayas; Los RiosCN Colombia: Risaralda; Quindio; Valle

Intermediate integrated ++++ + ++ ++ Paraguay: eastern region
Bolivia: Chuquisaca
Ecuador: Andean region

Small integrated 0 O ++++ 0 Colombia: northern coast; southern region
Ecuador: Andean region
Guatemala: northern region

0 ++ ++ Bolivia: Mennonites
Note: Countries surveyed are Bolivia, Colombia, Ecuador, Guatemala, and Paraguay. Integration is defined as the interrelationship with therest of the farm system. 0, no integration; ++++, highest degree of integration.
Source: Nores aiid G6mez (1979).
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beef production in Latin America are drawn, and aspects of the recent
production experience of several Latin American countries are re-
viewed. (Livestock policy issues are discussed further in chapter 5, on
the role of the government.)

Designing Economic Models

Several economic models have been developed to analyze the short-
run and long-run slaughter response to price changes and the
macroeconomic implications of these responses for important beef con-
sumers and exporters Jarvis 1969, 1974). The models were subsequent-
ly extended to permit analysis of production decisions where other
products and intangible benefits (such as milk, draft power, manure, and
use of the livestock as a store of value or indication of social prestige) are
important considerations Jarvis 1981, 1982b).

The models are based on the recognition that cattle are both a con-
sumption and a capital good. Cattle can be killed and eaten and their
hides obtained, or they can be used as a productive asset to convert feed
into (additional) beef and into milk, draft power, manure, hides, a store
of value, or social prestige. From this perspective producers are portfolio
managers who seek the optimal combination of different categories of
animals to complement their noncattle assets (land, labor, machinery,
and so on), given the existing production conditions-such as prices,
costs, and technology-and expectations regarding future conditions.
Economics suggests that producers will retain individual animals as
long as their capital value (in production) exceeds their slaughter value.
Determining whether to retain or to sell or slaughter a calf, heifer, steer,
or cow is a major production decision, and such decisions, aggregated
across producers, crucially affect both the short-run and the long-run
supply of beef.

The models focus on how producers are likely to change their deci-
sions regarding the appropriate time to slaughter an animal if, for exam-
ple, the government adjusts the exchange rate and beef prices rise. Gov-
ernments possess a wide variety of economic instruments which can be
used to achieve desired goals: they can influence prices, set taxes, pay
subsidies, construct infrastructure, carry out research, implement ani-
mal health measures, and offer technical assistance. Policy analysis at-
tempts to predict the likely impacts of different livestock sector policies
and to understand why certain impacts might follow from particular
policy actions. Empirical research has confirmed that the models do pre-
dict well the impacts of the forces studied. Impacts are perceived in the
type of cattle (age, sex, and breed) utilized, the amount and type of in-
puts used, the age at which producers decide to slaughter or sell animals,
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the productivity of cattle-for example, output per hectare of land
utilized-and the path of beef or milk output over time.

In discussing producer use of livestock it is essential to recognize that
animals are not homogeneous but produce different outputs-for ex-
ample, milk, beef, or traction-depending on their breed, sex, and age.
Performance is also strongly influenced by environmental conditions
such as climate, disease, parasites, feed (including its seasonal varia-
tions), and animal husbandry. As a result farmers operating in different
production environments will find some types of cattle more economi-
cal than others. Different price structures, which reflect varying de-
mand for such final products as beef and for such intermediate products
as animal draft power, will also importantly affect both the type of ani-
mals selected by producers and their use.

In Latin America the principal variations in production conditions in-
clude climate (for example, temperate or tropical), beef price level (high
or low in relation to production inputs and alternative farm outputs),
availability of production credit (for example, use of animals as a store of
wealth where credit markets are weak), soil conditions (such as fertility,
topography, and drainage), land tenure and management quality (farm
size, owner education and age, and absentee or resident management),
and disease (for example, presence or absence of foot and mouth dis-
ease). The price received by individual ranchers may be strongly influ-
enced by ranch location and transport infrastructure. All of these factors
affect the breed of animal selected, whether milk, beef, or both are pro-
duced, the technologies used, the resulting animal productivity, and
producer response to government policies.

The Micromodels

Consider first a simple model in which the value of a male calf at
birth, 7r(O), is determined by the difference between the present values
of the beef produced at slaughter and the cost of raising the calf.4 As-
sume that this male calf is raised only for beef production, as is the case
on many farms and ranches in Latin America. Then,

(2-1) rc(0) = p(i,0)w(i,0)e-s6 - ci eQ e-1t dt

where p is the unit price of beef to be received when the animal is
slaughtered, w is the animal's slaughter weight, c is the unit cost of in-
puts provided to the animal over its life, i is the amount of inputs pro-
vided per unit of time, r is the interest rate, which reflects alternative in-
vestment opportunities, and 0 is the age at which the animal will be
slaughtered. Note that the variables are defined in a general manner: the
inputs, i, provided a calf during its life may include milk or milk substi-
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tutes, pasture forage, hay, vaccinations, and shelter. Here, for analytical
simplicity, all are combined into one general input. Because variations
in i can cause quality differences in beef, the price of beef is a function of
the inputs an animal receives.

To maximize profits, producers need to know how much to feed the
calf and how long to fatten it before slaughter. The model gives a math-
ematical solution to this problem: the maximum value of the calf at
birth, 7c(6), is achieved by choosing the optimum input stream, i, and the
optimum slaughter age, 0, subject to the conditions p, c, and r faced in
the market (Jarvis 1974). The mathematics that determines these opti-
mums is not derived here, but the first-order condition for optimizing
slaughter age yields a result that is useful for understanding producer re-
actions to various market disturbances: the optimal age of slaughter for a
steer is when the growth rate of the steer (in terms of beef value) equals
the interest rate plus the cost of feeding the animal (as a percentage of its
value) or when the marginal value product equals marginal cost.

(2-2)
pw pw

where p is market price at sale and w is weight. (The dot refers to rate of
change- pw = d(pw)/dt.

Since animals convert feed to beef most efficiently at a younger age,
with constant prices the rate of gain in value ( pw/pw) will begin to de-
cline at some age. Steers are slaughtered when their rate of gain has
fallen sufficiently to satisfy equation 2-2-a result the applications of
which are discussed below.

The value at birth of a female calf that can be used for breeding or can
be sold for beef, p(O), is given by

(2-3) (0) = C(i,~~0 t)
(2-3) PA0) ( r)t- cifo e- dt + p(i,O)w(i,O)er-

where I C(i,t)/(1 + r)t is the expected present value of the stream of
calves which will be born to this female calf during her life, assuming
that she is fed input stream i. The first-order condition indicating the
optimal age of slaughter for females includes the current contribution to
future calf production as well as to beef production. Producers retain
cows from one year to the next primarily because of this first term in
equation 2-3, not because the cows themselves will grow heavier and
produce more or better beef (the last term in equation 2-3).

If a cow is a high milk producer, the value of the milk may justify a
substantially higher input stream and an older slaughter age than if the
cow were producing only calves. Similarly, it may be economical for a
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producer to retain an animal that is used for draft power (a bullock) well
beyond the age when slaughter would be appropriate if it were used
only for beef. Additional terms can be added to the right-hand side of
equation 2-1 or equation 2-3 to represent the value of draft services pro-
vided by an animal or the value of milk produced and not utilized by a
calf. The terms would be of similar form in each case:

(2-4) v fJ m(i, t)errt dt

where, for example, v is the unit value of milk (or of traction) and m(i, t)
is the amount of milk (or of traction) produced by an animal aged t
which is fed input stream i throughout its life. The first-order condition
for choosing the optimal slaughter age now includes the animal's cur-
rent contribution to lifetime milk (or traction) production.

The general statements resulting from the optimization need to be
evaluated in light of knowledge about production. For example, a
young heifer may be kept because it is still developing the capacity to
produce milk in the future, or an old cow whose milk production is be-
ginning to decline may be valued more for beef than for milk.

The models can be used to derive not only the optimal age of slaugh-
ter but also the optimal level of feed, given information about the pro-
duction environment-for example, the animal's ability to convert the
available feed into beef, the price of beef and of production inputs, and
the interest rate. If the price of feed rises, for example, the models will
often predict that producers will reduce the feed (inputs) provided to an-
imals and accept slower growth and lower weights at slaughter. Similar-
ly, a higher price for beef will usually increase the optimal slaughter age
of animals.

The optimal age of slaughter says nothing directly about the overall
profitability of livestock in the agricultural system. Nor is a system with
many old animals inherently less efficient economically than a system
with many young animals. For example, the average age of slaughtered
steers is higher in Argentina than in the United States, yet the marginal
cost of beef production is clearly lower in Argentina.

The optimal slaughter age-the age at which producers find it profit-
able to replace their capital assets-depends on the animal's potential
growth within the particular physical and economic context. The over-
all profitability of cattle is reflected in the interest rate (r) earned on live-
stock assets, including embodied feed costs. To examine changes in cat-
tle profitability, however, the cattle system as a whole must be exam-
ined in a general equilibrium context.

Assume for the moment that all producers have access to identical
resources, including management skills. Given the context (p, c, and r,
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ecological conditions, and technology) and the assumption that markets
function reasonably well, the equilibrium number of calves-that num-
ber at which there is no incentive for herd expansion or contraction-
results in an expected value for each male calf at birth of it(8) such that an
expected economic return of r is earned on this initial value and on subse-
quent inputs used in its production. There is also at equilibrium a number
of female calves, each with value p(H) yielding an expected return of r. But
because p(O) depends directly on 7r(O) (equation 2-3), an increase in the de-
mand for male calves will have a more than proportional impact on the
capital value of breeding animals. Thus, an increase in the price of beef, p,
will make fattening animals more profitable, increase the value of calves,
and make the breeding of cows more profitable. That is, a return greater
than r will temporarily be earned in the cattle system as steer, calf, heifer,
and cow prices rise. Additional resources-land, structures, fertilizer, ma-
chinery, labor, and management skills-are then mobilized for cattle
breeding, and herds expand until all assets used in the cattle system once
again earn a return equal to r.

Because approximately equal numbers of male and female animals are
born, any change in the way animals of a given age and sex are used has
repercussions on the age-sex structure of the herd. The number of cows
must be sufficient to produce the calves desired-females for breeding
herd replacement, and fattened heifers and males for beef. If breeding
technologies improve, calving rates rise and calf production becomes
more profitable and expands. The age-sex distribution of the herd shifts
toward a smaller percentage of cows and a higher percentage of heifers
and males for slaughter.

The models also shed light on regional location within a livestock
system. Some areas tend to specialize in breeding feeder animals and sell-
ing them to areas that specialize in fattening. Although regional
specialization is limited by transport costs and by the suitability of breed
types for different end uses such as milk and draft power or different en-
vironmental conditions (climate, disease, and parasites),5 specialization
is essential to efficiency in the system. Since during most of the year
cows require a lower level of nutrition than do animals being fattened
for slaughter, breeding usually occurs in areas with less nutritive and
more seasonally variable pasture conditions. Specialization in breeding
or fattening, however, is along a continuum, and some farmers engage
in both activities. Further, the profitability of one subsector is affected
by a change in the profitability of the other. Most Latin American live-
stock development efforts have focused on increasing productivity in
breeding. If more calves are available for fattening at lower prices, the
profitability of fattening is increased. However, a decrease in the cost of
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forage for fattening would increase the capital value of a calf and thereby
increase the profitability of breeding.

Thus the micromodels shed light on some frequently observed phe-
nomena associated with the beef industry in Latin America. Moreover,
these micro effects, when appropriately aggregated, yield a macro-
economic explanation of the behavior of the cattle sector and permit
study of the effects of alternative government policies. Theoretical
models can be of considerable use to livestock sector planners in inter-
preting data and designing econometric models to test policy
alternatives, as illustrated below.

The "Perverse" Slaughter Response

One of the most important phenomena in the Latin American live-
stock sector is the perverse short-run slaughter response to beef price
changes: that is, when the price of beef increases, the number of animals
slaughtered usually decreases, and vice versa. Since a negative supply re-
sponse is rarely encountered in economics, policymakers may conclude
that beef producers are irrational and unresponsive to economic incen-
tives and may decide to impose controls and regulations to force produc-
ers to act in the "expected" manner. Usually, such controls are damag-
ing to livestock productivity. 6 Although the negative slaughter
response can create substantial policy problems (that is, a short-run de-
cline in beef slaughter, in response to an increase in beef prices) the
models developed above suggest that this short-run response is com-
pletely rational for the beef industry as a necessary first step to an in-
creased beef supply in the longer run. Because cattle are a major input
into their own production, the fixed supply of animals at any moment
requires that the amount supplied to consumers be reduced if invest-
ment is to be increased.

* For steers being fattened for slaughter, a higher price raises the
marginal value product of all inputs and makes it profitable to fatten the
animal longer (equation 2-2). Producers postpone slaughter by only a
few months, until the animal's rate of weight gain declines, but during
the period of continued fattening aggregate slaughter is reduced. At the
new optimal slaughter age, however, beef supply is greater than it
would have been because the same number of now heavier animals is
sent to market.

* The higher price of beef more than proportionately increases the
capital value of calves-both males that will be fattened for beef and fe-
males that will produce more calves. Accordingly, producers expand
calf production, which eventually results in more steers. The time pro-
file of steer slaughter is therefore likely to look something like figure
2-1. (The price increase occurs at to.)
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Figure 2-1. Characteristic Time Profile of Slaughter in Response to an Increase
in Beef Price
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The time profile of the slaughter response of other animal categories
is similar but shows more pronounced variation. The increased value of
male calves directly affects the value of female calves as potential breed-
ing animals. As the value of calves rises, so does the capital value of cows
and heifers (equation 2-3). Producers retain older cows longer and keep
more heifers for the breeding herd; that is, they reduce the current level
of slaughter to increase the future number of calves for beef.

Productivity changes, whether they affect the calving rate, the mor-
tality rate, or the rate of weight gain, have come about very gradually in
most Latin American countries. 7 Most of the variation in Latin Ameri-
can beef output occurs through changes in herd size-that is, the great-
est impact on future production comes from changes in the size of the
calf crop, which depends on whether females are kept for breeding or
sold. Because cattle have a relatively long gestation period (over nine
months) and must mature before slaughter, the negative short-run re-
sponse can last several years before the long-run positive response takes
over.

Although price is the primary factor that affects producers' decisions
regarding slaughter, the important price is the one that prevails at the
time the cattle are sold. Thus, the producer's response depends more on
price expectations than on the current price. Producers formulate price
expectations on the basis of some function of past prices, the current rate
of change of prices, and other information, including international beef
market developments, government declarations regarding expected
rates of domestic inflation or plans for currency devaluation, and gov-
ernment price supports. Short-run slaughter response is almost always
in a direction opposite to the current change in domestic producer price.



Table 2-13. Estimates of Short-Run and Long-Run Supply Elasticities of Cattle Slaughter with Respect to Beef Price

Argentina Brazil Chile Uruguay,

Elasticity Male Female All cattle Male Female All cattle Male Female All cattle all cattle

Short-run 0.07 -0.05a - -0.11b -0.58b -0.23c O.l' - _0.70d.
-0.67e -0.95e - -1.03f

Long-run l.ooa 1.38a 1.151 1.60h 1.54b _ _ _ _

Cumulative
(by period)

0 0.08 -0.06 - -0.11 -0.58 - - - - -

1 0.02 -0.37 - -0.04 -0.46 - - - - -

2 0.05 -0.41 - 0.04 -0.35 - - - -

3 0.37 0.12 - 0.11 -0.24 - - - -

4 0.66 0.53 - 0.17 -0.15 - - -

5 0.73 0.69 - 0.24 -0.05 - - - - -

6 - - - 0.30 0.03 - - - - -
7 - - - 0.36 0.12 - - - -
8 - - - 0.41 0.19 - - - -

Long-run 1.00 1.38 - 1.60 1.54

- Not applicable or not calculated.
a. Yver (1971).
b. Lattimore and Schuh (1979).
c. Barros (1973).
d. Jarvis (1977a).
c. Nores (1972). The elasticities are for young steers and heifcrs only.
f. Sapelli (1984).
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Slaughter Price Elasticities

Econometric estimates of short-run and long-run supply elasticities
vary from country to country but in general support the findings that
the short-run slaughter response is negative for both female and male
animals and the long-run response is positive (table 2-13)." Because the
short-run elasticity is moderately large-usually -0.2 to -0.4-a price
change is likely to have significant immediate inverse impacts on
slaughter. The cumulative elasticity estimates for Argentina and Brazil
suggest that the perverse response to a price increase may last three to
four years. The magnitude of the long-run supply elasticity of slaughter
is also high (between 1.00 and 1.60), which implies that a 10 percent in-
crease in real beef prices will eventually cause a 10-16 percent increase
in beef slaughter. (Because these long-run elasticities have been estimat-
ed across the cattle cycle, they could be biased upward. Since most stud-
ies have been unable to account for the effects of technical change, how-
ever, the true elasticities may exceed the estimates.)

Results indicate that beef production is highly sensitive to the level of
producer beef prices, and governments should be aware of the impor-
tant tradeoffs involved. Although a policy to restrict beef prices could
benefit consumers in the short run, it will reduce beef output in the long
run and lead to scarcity and higher prices.9

In general, price elasticities of slaughter differ by age and sex category
and are higher for breeding and younger animals than for mature steers
(Jarvis 1969, 1974). Knowledge of these differences permits a more ac-
curate interpretation of slaughter statistics and an improved understand-
ing of producer decisions (see table 2-13).

Other Factors

Factors other than price-for example, weather, interest rates,
changes in livestock technology, improved transport and marketing in-
frastructure, and competing agricultural activities-also affect short-
run and long-run variations in slaughter.

WEATHER. Feed costs in Latin America depend largely on pasture con-
ditions, which depend on rainfall and temperature. For example, a
drought can result in deteriorated pastures and inadequate nutrition, and
thus in reduced optimal slaughter age and profitability, since additional
feed must be purchased. (In equation 2-1, i decreases and c increases.)
Producers will tend to sell steers at an unfinished stage but retain breed-
ing stock if possible. But because severe weather impacts are considered
transitory, there should be no long-run change in herd output.
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INTEREST RATES. The livestock sector is capital-intensive, especially in
Latin America, where production utilizes extensive amounts of land and
cattle but limited amounts of infrastructure, labor, other variable inputs,
and management. If real interest rates rise, the return on livestock assets
must also rise to achieve economic equilibrium. This is most likely to be
accomplished through an increase in equilibrium meat prices, a decrease
in input costs, or both, depending on the elasticity of demand for beef.
Higher interest rates will thus usually reduce the capital value of ani-
mals at all ages, increase slaughter in the short run, and decrease output
in the long run.

CHANGES IN LIVESTOCK TECHNOLOGY. The introduction of new livestock
technologies such as improved pastures and vaccines, medicines, and
cattle dips can result in lower costs (c) and higher animal productivity-
more rapid growth to heavier weights [w(i, 0)], better-quality beef and
higher prices [p(i, 0)], and increased animal fertility [C(i, t)]. The in-
creased productivity in relation to input costs increases the value of
calves and cows as capital goods, and herds expand in response. Because
these changes occur only gradually, the impact on slaughter in the short
run may be difficult to perceive, but in the long run beef production
should increase significantly.

IMPROVED INFRASTRUCTURE. Improvements in transport and marketing
infrastructure can lead to increased output through increased producer
prices, reduced input costs, and a more rapid flow of information that
accelerates adoption of new technologies (Antle 1983).

COMPETING AGRICULTURAL ACTIVITIES. In most Latin American countries
at least some cattle are being produced on land that is potentially suit-
able for other activities-crops or other livestock. If the price of an al-
ternative product increases (or its technology improves), producers will
shift some land previously used for cattle into production of the other
product. In effect, input (opportunity) costs (c) increase. Slaughter will
increase in the short run as herds are liquidated, with cows showing the
largest proportional increase in slaughter; in the long run slaughter will
decline.

Cattle Cycles

Most beef-producing countries exhibit cattle cycles-that is, slaugh-
ter and beef prices oscillate through time about some trend. When the
price of beef rises, producers attempt to increase future output by build-
ing up their herds. Withholding animals-reducing the supply of
beef-increases prices even further in the short run and causes a cumula-
tive reduction in slaughter. The stronger is the producer response, the
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greater is the decrease in slaughter in the short run, and the higher prices
will climb. The process ends only when the herds increase enough to
cause producers to reduce their longer-run expectations regarding price.
Of course, the cumulative process works precisely in the opposite man-
ner when prices decline. A price decline leads to greater sales, which
leads to lower prices, which leads to greater sales, and so forth, until
liquidation has gone far enough for prices to hit bottom and begin re-
covery.

Livestock producers usually require a minimum cash flow to finance
both consumption and investment (amortization) needs. The large vari-
ations in producer price over the cattle cycle mean that cash receipts
would vary significantly if the number of animals slaughtered were held
constant. Slaughter does increase in the short run as prices decline and
producers disinvest in livestock, but the price elasticity of slaughter is
usually less than - 1. Thus, when prices are declining, unless credit is
readily available, producers often have to sell more animals than they
otherwise would to achieve needed income, and this exacerbates the cat-
tle cycle (Doran, Low, and Kemp 1979; Jarvis 1977c; Sapelli 1984).
Sapelli shows that if capital markets deteriorate as a result of inflation
and government intervention (as they have in several Latin American
countries), ranchers may utilize animals as a store of wealth-that is,
they may withhold larger numbers during price upswings to have addi-
tional animals to sell during the downswing. Thus the price response of
slaughter is further exacerbated.

Although cycles occur with considerable regularity, they cannot be
easily predicted or avoided. Major livestock cycles occur in the United
States and other developed countries, not just in developing countries.
For example, figure 2-2 shows a negative correlation between changes
in the U.S. cattle herd (a mirror image of slaughter) and the ratio of beef
to corn prices; corn is a major input to beef production in the United
States. Cycles occur because (1) cattle, as both capital and consumption
goods, are an important input in their own production process, which
causes a negative short-run slaughter response that intensifies price
swings; (2) gestation and growth-to-marketing periods are relatively
long for cattle, and there is a substantial lag between an initial allocation
of resources and increased production; (3) producers' expectations re-
garding the profitability of livestock investments often appear elastic
with respect to price changes-that is, they extrapolate current into ex-
pected future price changes over a substantial range; and (4) storing beef
for long periods is so expensive and impractical that supply cannot be
transferred easily from one period to another. Because external shocks to
the system-whether brought about by climatic change, by govern-
ment intervention, or by changes in foreign demand-are difficult to
predict, cycles are initiated unexpectedly.
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Figure 2-2. Numbers of Cattle and Steer-Corn Price Ratio, United States
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Source: Reeves (1981).

Sector Problems

The timing and magnitude of the cattle cycle are affected by interna-
tional and domestic market conditions, by weather, and by governmen-
tal actions. The uncertainties in the cycle result in speculation, difficul-
ties in timing of sales, and considerable investment risk (see also Jarvis
1977c).

SPECULATION. Marketing decisions are often more important than pro-
duction decisions to the economic success of a ranch. When cattle prices
change frequently and with large swings, producers have great incen-
tive to speculate in the hope of buying low and selling high. Retention
of animals for speculative purposes, added to retention for productive
reasons, can make the total short-run decline in slaughter even larger.

Speculation is not unproductive, in itself, for it can add to ranchers'
incomes, and it can stabilize prices over time (if ranchers predict price
movements correctly) by transferring sales from periods when prices are
low to periods when prices are high. But conditions which make specu-
lation profitable may reduce national welfare by diverting energies and
resources from production.
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Since speculation is usually a result rather than a cause of unstable
markets, it is likely to increase when factors beyond the control of
ranchers (such as changing export demand or government intervention
in markets) result in large price swings. Rather than try to prevent pro-
ducers from speculating (an impossibility), governments would do
better to reduce the extraneous factors that lead to large price swings and
thus remove the incentives to speculation.1O Avoiding major changes in
government policy and providing improved information to all produc-
ers about expected market developments would allow better decisions
and limit gains by persons with access to special information.

TIMING OF SALES. Since producers build up their herds (by reducing
slaughter) when prices rise and then reduce their herds (by increasing
slaughter) when prices fall, the cattle industry in some countries tends
to sell an undesirably high proportion of its animals at low prices rather
than at high prices and thus earn less revenue than if sales were better
timed. Export receipts, too, are smaller than if timing were improved. In
Uruguay, for example, export earnings for beef were 12 percent less
during 1951-60 than they would have been had slaughter been con-
stant throughout the period.

INVESTMENT RISK. Producers frequently invest when prices are rising
only to see prices fall again before they are able to sell the increased out-
put. Since amortization and interest payments on investments financed
with credit continue even though sales have declined, producers need to
sell more when prices are low to maintain the same cash flow; but high-
er sales further depress prices. Thus, to survive periods of low prices,
ranchers need large cash reserves, secure access to additional credit for
operating purposes, or outside income so that they will not have to seri-
ously decapitalize, or even sell their ranches."

Small and medium-size farmers are especially vulnerable and must
proceed slowly with any ranch development which would increase their
cash outflow and thereby their vulnerability. Their lack of adequate
credit increases risk and forces them to sell additional animals during pe-
riods of low prices, which exacerbates cattle cycles. The extreme
cyclical nature of cattle prices in some countries encourages producers to
work outside the sector to guarantee a continuing income and to obtain
better information on changing market conditions. In countries where
public information flows slowly, personal contacts may be crucial to
predicting events. Thus, cattle cycles discourage investment by increas-
ing risk, particularly for smaller producers, and may encourage
absenteeism as ranchers seek information and alternative sources of in-
come.
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The Wider Effects of Cycles

Cattle cycles can have important effects on other aspects of the
economy-income distribution, profits in the slaughterhouse and
meat-processing industries, and revenues and economic policies of gov-
ernment (Jarvis 1977c, 1982a).

INCOME DISTRIBUTION. Beef price increases shift income from beef con-
sumers to beef producers-a shift which in most Latin American coun-
tries can be regressive, given the structure of landholding, the consump-
tion habits of the population, and the existing tax structure. For
example, a 30 percent increase in beef price could mean a 2-3 percent
decline in consumers' real income, and to the extent this decline is per-
ceived, it can result in demands for higher nominal wages and in addi-
tional pressure for inflation.

MEAT-PACKING AND OTHER INDUSTRIES. Pronounced cycles increase the
ratio of peak to average throughput in slaughterhouse facilities, the av-
erage capital investment needed, and possibly the labor force required.
The average cost of meat processing is thereby increased, the price paid
to producers may be reduced, and the net cost of beef to consumers may
increase. In Uruguay, which has large beef cycles, slaughterhouse
charges are about $150 a ton and the value of the by-products is kept by
the packinghouse. These higher costs lower the producer price by about
20 percent. (In contrast, in New Zealand producers retain the value of
the hide and other by-products, which is generally equivalent to the cost
of slaughter, so that they receive roughly the value of the beef from their
slaughtered animals.) A reduction in the magnitude of beef cycles in
countries where impacts are severe would contribute to slaughterhouse
efficiency and benefit producers.12

Under competitive conditions slaughterhouses enjoy large profits
when volume is high and their need to bid for animals is low, for then
utilization of capacity and the margin per animal are high. The situation
is reversed during periods of low slaughter, when cattle prices are high.
Periods of high slaughter tend to occur when producers are liquidating
herds-when prices are declining-so that packing plants earn substan-
tial profits when ranchers are earning little and vice versa. That good
periods for slaughterhouses tend to coincide with bad times for ranch-
ers, and conversely, has contributed to tension between these groups
and to political maneuvering as each sector attempts to shift its econom-
ic difficulties onto the other. But government intervention has usually
been detrimental to the efficiency of both sectors.

Other industries which utilize livestock by-products, such as leather,
are also adversely affected by the changing availability and price of their
principal raw materials over the cattle cycle.
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GOVERNMENT REVENUES AND ECONOMIC POLICY. The cattle cycle also af-
fects the government's tax receipts and, through its effect on exports,
the amount of available foreign exchange. In major beef-exporting
countries, exchange rates and even monetary policy have been distorted
by efforts to deal with macroeconomic pressures created by cattle cycles.
The reverse may also occur. Lattimore and Schuh (1979) have shown
that Brazil tended to devalue the cruzeiro in the 1960s as the level of
foreign reserves declined, in the expectation of increasing exports, in-
cluding beef.

Cycle Magnitudes

All cattle-producing countries experience cycles, but their size and
duration vary substantially (figures 2-3 and 2-4). Argentina and Uru-
guay have more pronounced cycles than do the Central American coun-
tries, Colombia, or Brazil, whose cycles are more like those of the EEC

and the United States. Australia, although a developed country, has pro-
nounced cattle cycles. In some countries both livestock prices and
slaughter oscillate; in others only variations in slaughter seem impor-
tant. Additional studies of the factors that cause different magnitudes of
cycles in different countries are needed. Some factors that may increase
cycles are:

* Greater variability in demand as a result of domestic economic poli-
cies or changing export demand

* Greater climatic changes
* Specialization in beef-as opposed to dual-purpose (beef-milk)-

production, which leads to greater variation in female capital values
and slaughter

* Lower technical efficiency of livestock (determined by the effec-
tive fertility of cows and by the growth and mortality rates of all an-
imals), which leads to greater variation in female slaughter in re-
sponse to changes in profitability of livestock

* A higher proportion of production exported (so that greater varia-
tions in domestic absorption are needed as foreign demand changes)

* Less elastic consumer demand, which means greater price changes
to equilibrate demand shifts and a larger impact on production

* More imperfections in capital markets, which induces the sale or
retention of animals to meet cash needs.13

Given the economic problems imposed by livestock cycles, there is
some question whether governments can or should interfere to alleviate
such cycles. To answer this question, better quantification of potential
losses from livestock cycles, an examination of the forms that interven-
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Figure 2-3. Deviationsfrom Trends in Livestock Numbers and Beef
Production, Selected Countries, 1961-79
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tion might take, and an assessment of the political feasibility of success-
ful intervention are needed. These issues are discussed in more detail in
chapter 5, on the role of the government.
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NUMBERS OF CATTLE BEEF PRODUCTION
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Figure 2-4. Cattle Cycles, Selected South American Countries
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Dual-Purpose Production

The models presented above also serve for the analysis of dual-
purpose (beef-milk) production, which is economical, particularly in
tropical areas. Valdes and Nores (1980) cite studies showing that 70-80
percent of all lactating cows in Nicaragua are milked and that 35 and 50
percent of milk consumed in Brazil and Colombia, respectively, is pro-
duced from beef cattle herds. Milk production is an especially important
output on smaller farms, and it is crucial that governments consider
both beef and milk in designing policy.

Cattle do not require the same quality of rations for all purposes, but
specialized, intensive production of beef and especially of milk requires
higher and more regular feed rations. To the extent that cattle are fed
nutritious supplements they compete more directly for food with hu-
mans and the cost of beef and milk is higher. Preston (1977) emphasized
that climate and nutritional restraints in most tropical developing coun-
tries make specialized production inefficient. Tropical regions produce
great amounts of dry matter of only moderate nutritive value that is bet-
ter suited for moderate rates of production than for specialized opera-
tions with high nutritive demands. Furthermore, specialized animals
usually are less able to stand the environmental stresses in tropical
regions-heat, parasites, and disease. Preston calculates that in the trop-
ics a dual-purpose system is more energy efficient because it can produce
a mix of beef and milk similar to the proportions consumed by humans
(3.6 kilograms of milk and 1 kilogram of beef) at significantly less cost
in energy than could separate specialized beef and milk systems each of
which utilized expensive supplementary feeding. Thus, dual-purpose
systems ought to be more economical under tropical conditions.

Milking beef cattle has some disadvantages: the milk production ca-
pacity of beef cattle is low, labor costs are substantial because beef cattle
are more difficult to milk, and milking reduces calf growth. Neverthe-
less, von Oven (1969) found that in Venezuela milking beef cattle was
more profitable than specialized beef production wherever a market for
milk existed. Dual-purpose production was economical even for fairly
large establishments (500 cows), although profitability was highly sen-
sitive to prevailing wage rates. Von Oven's results have been confirmed
in other areas. Also, the cattle von Oven studied were specifically devel-
oped for beef. Careful cross-breeding in recent years between criollo or
zebu cattle and dairy breeds (Holstein, Brown Swiss) has created a better
dual-purpose animal, raised milk productivity in many tropical areas,
and increased the profitability of dual-purpose production.

Theoretical models offer useful insights into the economics of dual-
purpose production, such as the impact of milking on the relative prices
of cattle of different ages and sex and on herd and slaughter composition



66 LIVESTOCK PRODUCTION IN LATIN AMERICA

(see Jarvis 1982b). It is economical to milk only if the value of the milk
is greater than milking costs plus the reduction in the present value of
future calves. The existence of a profitable milk market increases the
relative price (profitability) of females, and cattle producers increase the
proportion of females in the herd. Cull cows constitute a higher propor-
tion of slaughtered animals, and a higher proportion of beef is of manu-
facturing quality-for canning, freezing, and so on. (Dual-purpose pro-
duction tends to increase calving rates directly because if a cow produces
milk as well as calves it becomes economical to provide better forage and
management.) Because male and female calves are born in approximate-
ly equal numbers, the supply of male calves also increases. If beef de-
mand is inelastic, the value of male calves declines as the supply of beef
increases. At the extreme, if the price of male calves falls to zero, most
are killed at birth; but if the animals being raised are truly dual purpose,
male calves are weaned and sold as feeders. As the price of beef declines,
owing to an increased supply with fixed demand, the price of male
calves falls below that of female calves and stabilizes at the price that
provides the normal return, r, on capital invested in the calf plus feed
and other inputs. The relative price of cows (which supply milk) increas-
es, but only until a return of r is earned on them also.

The most important fact here is that beef production benefits from
milk production: beef production expands and beef is produced and sold
at a lower cost (if demand is not perfectly elastic) because part of the
costs of raising and maintaining the cow to produce the beef calf are
now borne by milk sales.

In temperate zones specialized production tends to be more profitable
than dual-purpose production. The analytical models can show this
through differential weight gain and milk production rates. Specialized
animals are genetically endowed to have either a high w or a high m
(equations 2-3 and 2-4); efforts to obtain both milk and beef from such an
animal result in substantially less of each product. Changes in the price of
beef or the price of milk, if considered permanent, may induce producers
to shift animal types-from beef to milk or vice versa. Beef and milk pro-
duction are thus largely competitive in temperate zones.

In the tropics, especially the humid tropics, because of environmental
stress and the quality of feed available, it is genetically difficult to obtain
an animal which can achieve either high w or high m, and an animal with
intermediate w and m becomes more profitable. Although changes in
beef or milk prices can change the overall profitability of the cattle oper-
ation and the relative emphasis which producers place on beef and milk,
the type of animal used tends to stay the same. Further, an increase in
the price of beef or milk can expand production of both products.

Dual-purpose production has additional advantages. In comparison
with specialized beef production, it offers a regular rather than a highly
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seasonal income. This is important to smaller producers with a limited
cash and capital base and little access to formal credit markets. Milk pro-
duction, because it is more labor-intensive, offers employment and a re-
turn to labor which might otherwise be less fully employed. Diversified
farm production reduces market price risks. And milk production may
utilize feed or farm by-products which have little alternative use and
may provide by-products that are useful in other farm activities-stall
manure for crops and whey for feeding swine, for example.

Other Livestock Species

The production theory outlined for beef, milk, and dual-purpose cat-
tle can be extended to other livestock types. Because of the shorter ges-
tation periods of swine, sheep, and goats, livestock cycles will usually be
smaller in size and duration. Little economic analysis has been done on
other livestock species in Latin America.

Notes

1. Meat produced per animal is a function of the offtake rate and the carcass weight (B/H =

B/S S/H, where B is beef production, H is the number of animals in the herd, and S is the
number of animals slaughtered). There is nothing inherently efficient about achieving a high
output per animal or per unit of land; costs must be considered as well. Productivity is used
here simply to indicate physical achievements and thus the potential for increasing output
through additional inputs, including improved management and technology, as economic
conditions warrant.

2. Two large countries, Brazil and Mexico, are appropriately classified as mixed temperate-
tropical. If 75 percent of the livestock (for example, cattle) in each country is classified as tropi-
cal, tropical Latin America contains roughly 60 percent of all the region's cattle. Nonetheless,
annual livestock output per animal is more than twice as high in temperate as in tropical
regions-about 52 kilograms as opposed to about 24 kilograms. Since a significant proportion
of beef in Brazil and Mexico is produced in temperate regions, the total beef produced in tem-
perate regions still substantially exceeds that produced in tropical regions. Not surprisingly,
the temperate region accounts for the bulk of Latin American exports.

3. Among the more thorough studies on livestock and mixed crop-livestock production
systems in Latin America are those by Osuji and Parasram (1982), Paladines (1980), Ruiz
(1982), Sere (1981b), Ser6 and Estrada (1982), and Ser6, Schellenberg, and Estrada (1982).
Several detailed research programs on farming systems in Latin America are under way, for ex-
ample, at CIAT (beef, dairy, and dual-purpose cattle in tropical areas), at the Centro
Agron6mico Tropical de Investigaci6n y Ensefianza-CATIE-and the Caribbean Agricultural
Research and Development Institute-CARDI (mixed livestock and crop systems on small
farms), at Winrock International (small ruminants), and at numerous national centers.

4. The models discussed in this subsection are abstract and of interest mainly to economists.
Readers who are not interested in model specifics may skip to the next section.

5. For example, northern Mexico is a breeding area that does not have enough high-quality
pastures to fatten all the calves produced. Although Mexico has tropical areas that need addi-
tional stock, animals produced in northern Mexico adapt poorly to the tropics, particularly to
the ticks and tick-borne diseases there. Calves produced in northern Mexico are therefore usu-
ally sold to the United States despite uncertainties imposed by exchange rate fluctuations.
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6. An apocryphal tale illustrates this point. The governor of a large cattle-producing prov-
ince in Latin America had studied some economics, so when he noted that the retail price of
cattle was fixed, that supplies of beef were scarce, and that both consumers and producers were
complaining, he decided that higher prices were needed to call forth higher supply. He was
dismayed to find that the higher beef prices resulted in a significant drop in beef supply rather
than an increase. Believing that producers were withholding animals in hopes of yet higher
prices, the governor reimposed a low beef price to teach producers a lesson and found that beef
supply soon picked up. Later he raised beef prices again in the hope that producers would now
behave more "efficiently"; however, slaughter dropped again. When, several years later, the
province had to import beef and consume other meats because local beefproduction could not
keep up with demand, the governor argued that ranchers were simply irrational and that only
forceful government actions (taxes, requisitioning of animals, land reform) could compensate
for their lack of response to market incentives.

7. In Uruguay, between 1969 and 1973, rising beef prices, falling wool prices, and new pas-
ture technologies prompted expansion of the cattle herd from approximately 8.5 million to
10.0 million. Although total annual cattle production (slaughter plus herd changes) rose nearly
30 percent in these four years, Uruguayan producers were retaining so many cattle to build up
the herd that slaughter in 1971-74 averaged less than in 1967-70. Slaughter fell 31 percent in
1971 (in response to 1970 beef price increases) and did not pass its 1970 level until 1976.

8. Econometric models of the beef cattle sector have been constructed for several Latin
American countries. These include: for Argentina, Jarvis (1969, 1974), Nores (1972), and
Yver (1971); for Brazil, Lattimore (1974) and Lattimore and Schuh (1979); for Chile, Barros
(1973); for Colombia, Garcia (1980), Hertford and Nores (1983), and Rivas and Valdes
(1978); and for Uruguay, Jarvis (1977a) and Sapelli (1984). Such models seek to explain
changes in herd size, the number and weight of animals slaughtered, domestic consumption
and exports of beef, and the domestic price of beef in response to shocks exogenous to the beef
sector such as climatic variation, devaluation of the exchange rate, prices of competitive crops
or of important inputs such as fertilizer or development credits, changing domestic income or
population, and changing foreign demand. They have emphasized the estimation of short-run
and long-run beef supply elasticities.

9. The elasticity of female cattle slaughter with respect to milk price has been estimated to
be negative (-0.07) in Brazil (Lattimore and Schuh 1979) and positive (0.18) in Chile (Barros
1973). Although milk and beef production can be either competitive or complementary, they
should be more complementary under tropical conditions; see "Trends in Meat and Milk Pro-
duction," above, and also Preston (1977) and von Oven (1969). Regardless of the eLasticity of
cattle slaughter to milk price, milk production in Latin America usually appears highly respon-
sive to milk price because output per animal is responsive to feed inputs, which can be varied
significantly. Empirical studies of milk supply response in Latin America are scarce.

10. The Uruguayan government attempted to stop speculation in 1977 by creating a dual
price structure for steers. The producer price of steers older than three years was fixed in nomi-
nal terms so that, with inflation, it steadily declined. The intention was to force producers to
slaughter mature steers which the government believed were being held in anticipation of a
price increase. The price for steers under three years was freed to provide an incentive to in-
crease production. The plan failed on both counts. Producers continued to withhold older
steers from slaughter until the government increased the price. And because producers were
not convinced that the price of young steers would remain free in the future, they did not com-
mit major new resources to livestock production.

11. Diversification into dual-purpose (beef-milk) production also provides protection from
cyclical price fluctuations, and some producers cite this protection as a reason for diversifying.

12. During the last period of high international prices (1969-74), Colombia created an ex-
port infrastructure which today is used to only a limited degree.

13. Sapelli (1984) shows that thelast factoris more important than waspreviouslybelieved.



3
International Trade

in Latin American Livestock Products

BOTH HISTORICALLY AND RECENTLY, trade in livestock products has been an
important source of foreign exchange for a number of Latin American
countries and the region has potential for producing a much larger beef
surplus for export. The rate at which the livestock sector develops in
several countries will depend significantly on the stimulus from export
markets.

In the early 1970s international beef prices rose swiftly and, at the
same time, trade projections suggested a rapid increase in developed
countries' beef imports. Several Latin American countries prepared to
meet the increased demand. But beef imports by developed countries de-
clined after 1975, owing to economic recession and increasing pro-
tection of domestic production, and the expanded supply of Latin
American beef had to be sold in secondary markets at markedly lower
prices.

Recovery of international beef prices since 1975 has been slow and
partial. Some observers project that beef exports will grow slowly dur-
ing the next decade; others suggest that international beef markets will
be increasingly volatile because of countercyclical import policies in
major importing nations. There is thus considerable pessimism and un-
certainty regarding the potential for beef exports from Latin America.

Latin American countries face two principal trade policy issues:

* How is world livestock trade likely to develop in the future, and
should Latin American countries seek to expand or to contract their
beef exports to the rest of the world?

* To what extent should Latin American countries protect (or inter-
fere with) livestock trade? International beef and dairy markets are
subject to considerable government intervention by developed na-
tions. Should Latin America respond to (or retaliate against) the
large production and export subsidies in developed countries?

This chapter presents data on the principal aspects of livestock trade
in Latin America and on world trade in livestock products. World mar-
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kets are briefly described, with attention to market segmentation and in-
stability, recent structural changes in international beef markets are
identified, and price trends are analyzed. Next, the countercyclical beef
import policies of major developed-country importers are analyzed in
terms of their effects on Latin American exporters; important differ-
ences in the behavior of beef exporters in Latin America and in Oceania
during the last beef price upswing are noted; and possible strategies for
achieving greater access to foreign markets are considered.

Livestock Trade: Importance, Structure, and Trends

In 1977-78 agriculture was the single most important export sector
for Latin America; it contributed more than half (52 percent) of total ex-
ports in twelve major countries (Valdes n.d.). (In the same period agri-
cultural imports amounted to only 11 percent of total regional imports.)
Livestock products (primarily beef) accounted for only 6-7 percent of
agricultural exports, but they were of great importance for some
countries-in Uruguay and Argentina livestock products made up more
than 50 and 25 percent, respectively, of agricultural exports.

Table 3-1 shows the value of exports, imports, and net imports in
1971-80 for fresh meat, other meat products, dairy products, and eggs.
(These data are summarized in table 1-11.) The net regional balance of
trade in livestock products remained essentially constant in current dol-
lars but declined by nearly 50 percent in constant dollars, a decline
attributable to essentially constant exports of fresh meat and meat prod-
ucts, mainly beef, and rapidly growing imports of dairy products. If
these trends continue during the next decade, the value of net dairy im-
ports will significantly exceed the value of net fresh meat and meat
product exports, and Latin America will become a net importer of live-
stock products. Trade in livestock feed is not included in these figures.
Feed grain exports have expanded rapidly in a few countries; in others,
growth of the poultry industry has led to increased feed imports.

Fresh meat and meat products each make up about 50 percent of live-
stock product exports; exports of meat products are rising more rapidly
than exports of fresh meat. An advantage of meat products is that they
are not subject to sanitary restrictions imposed by importing nations on
beef from countries where foot and mouth disease is endemic. Also, the
market for these products has expanded considerably as demand for con-
venience foods in developed countries has grown. Still, only Argentina
and Brazil export significant amounts of canned meat (their market
shares are approximately equal); Uruguay and Paraguay also export
canned meat, although less than the two leaders (table 3-2). Brazil may
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have been a net importer of beef in the late 1970s; it imported fresh beef
from Uruguay and other neighboring countries and exported processed
meat. Its meat-packing facilities were designed for export, before do-
mestic consumption exceeded production, and they have been upgraded
continually. Cuba is the only significant regional importer of canned
meat.

Tables 3-3, 3-4, and 3-5 provide data on exports and imports of fresh
meat, by country. Beef dominates fresh meat trade, with 71 percent of
regional meat exports, 47 percent of regional imports, and 83 percent of
net exports. Poultry is the second most important, with 16 percent of re-
gional exports, 35 percent of regional imports, and 7 percent of net
exports. Since 1971 poultry exports and imports have grown rapidly.
Brazil accounts for nearly all poultry exports, but many countries import
small amounts. Horse is the third most important traded meat-herds
are gradually being liquidated in many Latin American countries. Trade
in sheep and goat meat is not significant. Pork is the only meat for which
Latin America has a (small) regional trade deficit.

Latin America accounts for a significant proportion of world live-
stock product exports-11 percent of the world's beef exports, 10 per-
cent of poultry, 30 percent of horsemeat, and 4 percent of mutton, lamb,
and goat (see table 3-1). These figures are roughly doubled if inter-EEC
trade is netted out.

Trade in dairy products in Latin America consists mostly of imports
and is dominated by dried, condensed, and evaporated milk and by but-
ter and cream. Imports of dried milk and cream grew by nearly 400 per-
cent between 1971 and 1980 as a number of nations came to depend in-
creasingly on cheap powdered milk from developed countries, often
sold at subsidized prices (table 3-6). Although imports account for only
about 5 percent of total regional milk consumption, seven countries
(five in the Caribbean) import more than 20 percent of milk products
consumed and eleven others import over 10 percent. Eggs represent
only a small amount of Latin American trade in livestock products, and
the region shows an increasing deficit.

Variations in Livestock Trade within Latin America

The diversity of livestock trade in Latin America is illustrated by the
data for fresh beef and veal in table 3-3. About half of all Latin American
countries have been exporters of fresh beef during the past two decades,
about one-third have been beef importers, and the rest have been essen-
tially self-sufficient. In 1981 the fresh beef exporters were Argentina
and Uruguay-which together accounted for 77 percent of the regional



Table 3-1. Trade in Livestock Products, Latin America, 1971 and 1980
(millions of current U.S. dollars)

Share of
Latin

Share of American
Net exports world exports agricultural

Exports Imports or imports H) of product, exports,
Product 1971 1980 1971 1980 1971 1980 1980 (percent) 1980 (percent)

Meata 602 1,348 106 445 496 903 9.5 4.4
Beef and veal 538 963 57 209 481 754 11.0 3.1
Mutton, lamb, and goat 16 51 9 23 7 28 3.6 0.2
Pork I ... 21 59 -20 -59 ... ...
Poultry ... 215 19 154 -19 61 10.1 0.7
Horses and other equine 47 119 ... ... 47 119 30.4 0.4

Meat products 437 1,161 110 405 327 756 3.8
Edible offal 17 83 6 53 11 30 9.8 0.3
Poultry (liver, edible

offal, meat) 6 22 4 12 2 10 4.9 0.1
Dried, salted, and smoked

meat 1 ... 14 37 -13 -37 ... ...
Canned meat 207 528 43 151 164 377 19.0 1.7
Meat extracts and juices 21 33 3 9 18 24 57.9 0.1
Sausages ... 6 5 18 -5 -12 1.5 ...
Other prepared meat 185 489 35 125 150 364 21.1 1.6



Dairy products
Milk and cream 7 19 167 763 -160 -744 0.4 0.1

Fresh ... ... 2 12 -2 -12 ... ...
Preserved, concentrated,

and whey ... ... ... 2 ... -2 ... ...
Dried 6 12 132 640 -126 -628 0.4 ...
Evaporated and condensed 1 7 32 114 -31 -107 0.7 ...

Butter 8 6 51 198 -43 -192 0.2 ...
Cheese and curds 7 29 20 105 -13 -76 0.7 0.1

Eggs
In the shell 1 5 9 40 -8 -35 0.5 ...

Liquid, frozen, and dried ... ... ... 1 -8 -34 0.5 ...

... Zero or insignificant.
a. Fresh chilled or frozen.
Source: FAO (1972, 1980).



Table 3-2. Trade in Canned Meat
(thousands of tons)

Exports Imports Net exports or imports (-)
Country 1966-70 1976-80 1981 1966-70 1976-80 1981 1966-70 1976-80 1981

Barbados 1 1 1 2 2 1 - I - 1 0
Bolivia 0 0 0 1 1 1 - 1 - I - 1
Brazil 14 64 101 1 1 1 13 63 100
Colombia 1 1 0 1 1 1 0 0 1
Costa Rica 1 2 3 1 2 2 0 0 1
Cuba 0 0 0 21 30 33 -21 -30 -33
Dominican Republic 0 1 1 1 1 1 - I 0 0
Ecuador 0 1 0 1 1 1 - I 0 - I
El Salvador 1 1 1 1 2 2 0 - 1 - 1
Guatemala 1 3 1 1 1 1 0 2 0
Guyana 0 0 0 1 1 0 - 1 - 1 0
Haiti 0 0 0 1 1 1. - 1 - 1 - 1
Honduras 1 1 0 1 1 2 0 0 - 2
Jamaica I 1 0 3 3 5 - 2 - 2 - 5
Mexico 1 1 0 2 2 2 - 1 - 1 - 2
Nicaragua 1 1 0 1 1 1 0 0 - 1
Panama 0 1 0 2 3 3 - 2 - 2 - 3
Paraguay 17 7 0 1 0 0 16 7 0
Peru 0 1 0 1 1 1 - I 0 - 1
Trinidad and Tobago 1 1 1 2 3 3 - I - 2 - 2

Tropical Latin America 42 89 109 47 60 64 - 5 29 45

Argentina 113 132 65 1 2 2 112 130 63
Uruguay 4 4 3 0 1 1 4 3 2

Temperate Latin America 117 136 68 2 4 6 115 132 62

Total, Latin America 159 227 177 51 60 70 108 167 107

Source: CIAT (1983).



Table 3-3. Trade in Fresh Beef and Veal
(thousands of tons)

Exports Imports Net exports or imports (-)

Country 1966-70 1976-80 1981 1966-70 1976-80 1981 1966-70 1976-80 1981

Barbados 1 1 0 2 4 3 - 1 - 3 - 3

Bolivia 1 1 0 0 0 0 1 1 0

Brazil 50 13 47 1 68 61 49 -55 -14
Colombia 5 16 19 1 1 0 4 15 19
Costa Rica 14 31 34 1 1 0 13 30 34

Cuba 5 0 0 0 3 0 5 - 3 0
Dominican Republic 4 3 4 1 1 1 3 2 3

El Salvador 1 5 1 1 1 1 0 4 0
Guatemala 10 14 13 1 1 1 9 13 12
Guyana 1 1 0 1 0 0 0 1 0

Haiti I 1 2 1 1 1 0 0 1
Honduras 9 24 23 0 1 0 9 23 23

Jamaica 0 0 0 3 5 2 -3 -5 - 2
Mexico 31 21 2 1 1 2 30 20 0
Nicaragua 18 29 15 1 1 0 17 28 15
Panama 2 2 3 1 1 1 1 1 2
Paraguay 3 3 1 0 0 0 3 3 1
Peru 0 0 0 9 4 11 -9 -4 -11
Trinidad and Tobago 1 1 1 3 7 8 -2 -6 - 7
Venezuela 0 0 0 1 17 12 - 1 -17 -12

Tropical Latin America 157 166 165 29 118 104 128 48 61

Argentina 359 270 220 0 0 0 359 270 220
Chile 1 1 0 13 6 8 -12 - 5 - 8

Uruguay 90 101 140 0 0 0 90 101 140
Temperate Latin America 450 372 360 13 6 8 437 366 352

Total, Latin America 607 538 525 42 124 112 565 414 413

Source: CIAT (1983).



Table 3-4. Poultry Export Values and Volumes, Selected Latin American Countries

Exports 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982
Argentina

Metric tons 1 20 236 4 448 4,763 10,402 1,259 203 ... ...
Thousands of dollars 1 13 254 1 423 4,361 9,276 1,342 172 ... ... ...

Brazil
Metric tons 14 . .. 30 46 3,573 19,645 32,936 50,937 81,672 170,395 294,812 350,000
Thousands of dollars 7 ... 31 54 3,406 19,574 31,720 47,064 82,054 209,315 355,730 485,000

Chile
Metric tons ... ... ... 17 220 ... ... ... ... ... ...
Thousands of dollars ... ... ... 23 155 ... ... ... ... ... ... ...

Colombia
Metric tons ... ... ... ... 54 174 64 ... ... ... ... ...
Thousands of dollars ... ... ... 69 220 116 ... ... ... ...

El Salvador
Metric tons 60 58 152 109 95 145 581 308 255 188 200 210
Thousands of dollars 64 87 188 154 154 219 650 413 450 352 370 390

Guatemala
Metric tons ... 142 261 527 745 327 102 165 44 102 95 ...
Thousands of dollars ... 105 222 558 877 369 134 190 61 130 bOOa ...



Mexico
Metric tons ... ... ... ... 78 ... 43 22 1 ... 49 ...

Thousands of dollars ... ... ... ... 54 ... 49 35 1 217 ...

Peru
Metric tons ... ... ... ... ... ... 82 377 119 ... ...

Thousands of dollars ... ... ... ... ... ... 87 291 147 ... ... ...

Saint Lucia
Metric tons ... ... 51 14 12 8 62 17 ... ... ... ...

Thousands of dollars ... ... 22 4 9 3 38 14 ... ... ... ...

Trinidad and Tobago
Metric tons 45 39 38 36 87 36 78 41 72 40 40 40

Thousands of dollars 42 40 44 54 123 57 95 59 102 61 63 65

Uruguay
Metric tons ... ... ... 503 ... 686 1,009 2,379 2,895 3,997 6,113 ...

Thousands of dollars ... ... ... 176 ... 651 921 2,432 3,263 6,603 8,344 ...

Total, Latin America
Metric tons 258 466 942 1,277 5,357 26,130 45,389 55,590 85,336 174,770 301,309 350,250

Thousands of dollars 226 402 1,129 1,048 5,325 25,648 43,112 51,994 86,388 216,509 364,824 485,455

... Zero or insignificant.

a. Estimated.
Source: CIAT (1983).



Table 3-5. Poultry Import Values and Volumes, Selected Latin American Countries

Imports 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982

Argentina
Metric tons 304 ... 67 92 ... 78 78 7,958 16,532 11,OOOa n.a.
Thousands of dollars 156 ... ... 92 116 ... 106 109 10,267 25,583 16,500a n.a.

Chile
Metric tons 1,750 4,288 8,452 6,099 159 53 966 807 1,028 3,105 4,800a n.a.
Thousands of dollars 1,327 2,651 7,396 4,841 146 91 1,082 889 1,380 4,700a 6,700a

Colombia
Metric tons 102 19 ... ... ... 13 104 110 18 243 800a n.a.
Thousands of dollars 77 15 ... ... .. 19 91 118 30 291 850' n.a.

Costa Rica
Metric tons 47 93 8 10 ... 15 64 45 180 20 n.a. n.a.
Thousands of dollars 61 103 19 14 ... 38 104 90 280 17 n.a. n.a.

Cuba
Metric tons ... ... 2,000a 13,500a 14,000a 10,OOOa 5,724 10,291 15,382 20,036 25,000a
Thousands of dollars ... ... 2,000a 16,000' 16,500' 12,000' 7,615 12,874 18,927 29,588 35,000'

Dominican Republic
Metric tons 84 124 47 80a 60a 40' 31 46 1,817 6,075 1,095 1,100
Thousands of dollars 58 75 34 40a 30a 20a 13 42 1,955 7,511 1,361 1,400

El Salvador
Metric tons 19 24 51 275 434 218 84 30 25 255 300a n.a.
Thousands of dollars 16 20 45 318 500 246 113 59 41 405 450a n.a.

Guatemala
Metric tons ... 27 45 31 112 101 53 110 118 644 674 n.a.
Thousands of dollars ... 41 67 53 151 107 63 157 199 900a 900a n.a.



Haiti
Metric tons 4 6 10 99 29 25 29 19 32 160a 230a n.a.

Thousands of dollars 2 4 10 102 34 37 49 26 31 175a 230a i.a.

Jamaica
Metric tons 7,148 6,232 7,785 10,096 15,658 18,722 19,022 19,599 14,824 22,721 24,822 26,200

Thousands of dollars 1,600 1,386 2,544 3,866 5,632 7,159 5,386 6,092 6,091 8,527 13,868 13,900

Mexico
Metric tons 11 1,666 477 829 717 338 358 531 824 1,838 14,896 14,900

Thousands of dollars 5 748 219 524 544 160 172 323 630 1,099 4,561 ...

Nicaragua
Metric tons 154 129 335 417 353 473 263 295 165 3,384 3,100a 3,100

Thousands of dollars 131 125 287 470 438 398 308 362 258 4,884 4,000a 4,000

Panama
Metric tons 64 151 95 68 102 81 108 124 222 246 500a 510

Thousands of dollars 93 197 176 140 168 149 212 266 456 497 1,000 1,000

Trinidad and Tobago
Metric tons 187 156 165 155 153 303 461 1,295 4,126 4,243 4,200a 4,200

Thousands of dollars 181 148 265 265 238 424 702 1,831 4,998 6,283 6,000a 6,000

Venezuela
Metric tons 11 23 11 100 35 756 10,147 35,412 32,704 11,312 22,307 18,000

Thousands of dollars 15 24 17 74 56 891 19,189 38,070 34,560 12,416 23,722 19,000

Total, Latin America
Metric tons 31,269 34,617 37,815 52,176 52,854 55,464 61,993 97,522 111,211 123,328 140,184 103,480

Thousands of dollars 18,232 21,114 31,848 46,617 47,083 47,296 62,053 96,606 124,529 151,174 161,232 92,810

n.a. Not available.
... Zero or insignificant.
a. Estimated.
Source: CIAT (1983).
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Table 3-6. Milk Imports and Production
(thousands of tons)

Imports (M) Production (Q) M/Q (percent)

Country 1966-70 1976-80 1966-70 1976-80 1966-70 1976-80

Barbados 1 2 5 7 44.4 53.3
Bolivia 3 7 33 55 26.7 34.0
Brazil 20 30 7,127 10,276 1.1 1.7
Colombia 10 11 2,116 2,351 1.9 1.8
Costa Rica 1 3 173 305 2.3 3.8
Cuba 37 41 594 1,117 19.9 12.8
Dominican Republic 7 6 245 376 10.3 6.0
Ecuador 2 6 659 807 1.2 2.9
El Salvador 5 10 161 269 12.4 12.9
Guatemala 3 6 238 316 4.8 7.1
Guyana 2 2 20 13 61.5 38.1
Haiti 1 3 18 22 18.2 35.3
Honduras 3 4 158 198 7.1 7.5
Jamaica 8 12 38 48 48.6 50.0
Mexico 26 90 3,601 6,220 2.8 5.5
Nicaragua 2 2 326 388 2.4 2.0
Panama 2 4 74 90 9.8 15.4
Paraguay 1 1 87 148 4.4 2.6
Peru 14 25 754 813 6.9 11.0
Trinidad and Tobago 7 10 8 6 77.8 87.0

Tropical Latin America 178 365 17,236 25,091 4.1 5.8

Argentina 3 12 4,505 5,395 0.3 0.9
Chile 3 13 957 1,032 4.4 4.8
Uruguay 1 1 713 774 0.6 0.5

Temperate LatinAmerica 15 26 6,175 7,201 1.0 1.4

Total, Latin America 193 391 23,410 32,292 3.2 4.6

Note: Imports are tons of powdered milk; production is tons of liquid milk. One ton of
powdered milk is equivalent to four tons of liquid milk.

Sources: FAO (1981); ciAT (1983); and author's calculations.

total-Colombia, Costa Rica, Guatemala, Honduras, Nicaragua, and
Paraguay. (The data for Colombia and Paraguay include transfers of
unregistered live animals from Colombia to Venezuela-see Garcia
1980-and from Paraguay to Brazil.) The Central American countries
exported nearly 70 percent of their output during the 1970s. Brazil and
Mexico exported significant amounts of beef before 1981 and were self-
sufficient in the early 1970s. Economic recession subsequently
converted them into exporters again. The principal importers are Chile,
Peru, and Venezuela and the Caribbean island nations (except Haiti).

As suggested earlier, Latin American livestock production is growing
more slowly than demand. The result is that regional exports are falling
and imports are rising. Although population growth has slowed and the
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region is currently in recession, predictions are for continued strong in-
come growth during the 1980s and 1990s. Domestic demand for
livestock products should grow as well. Livestock exports will increase
only if growth of production exceeds growth of consumption and if
attractive export markets exist. This might require livestock prices to
rise to spur production and restrict consumption. New technologies
must also be developed and diffused to the sector to stimulate produc-
tion.

Revised policies are needed if Latin American countries are to supply
domestic markets and achieve export surpluses. Restricting prices at the
producer and consumer levels (the practice of many Latin American
governments) discourages production and encourages consumption-
the opposite of the desired effect. In addition, research on livestock
needs to be strengthened to help increase production.

World Livestock Trade

In 1980 world trade in fresh meats amounted to about $36 billion.
For other livestock products (such as canned and prepared meats) it was
$9 billion, for dairy products $17 billion, and for wool $4 billion (FAO

1981b). Total trade was about $70 billion. The most important fresh
meat products traded are, in terms of market share, beef and veal (55
percent), pork (20 percent), mutton and lamb (11 percent), poultry (10
percent), and horse (1 percent). Given the dominance of beef in world
trade and its importance to Latin America, two issues require attention:

* The expected long-term trend in total world demand for livestock
products and the demand for beef from individual exporting coun-
tries, which varies depending on sanitary restrictions and long-
term trade agreements

* The expected nature of cyclical swings in beef demand by import-
ers and in supply from exporters, including distortions introduced
by government intervention.

Projections of World Beef Production and Demand

Sources of data on world livestock production, consumption, and
trade do not always agree. For example, Shapiro (1980), quoting USDA

publications, states that world beef production rose at an average annual
rate of 4 percent between 1961 and 1978 and that beef exports grew 11
percent a year, considerably more rapidly than production. Duncan
(1982), using FAO Production Yearbook and Trade Yearbook tapes,
found an average annual growth rate of 2.4 percent for production and
about 5 percent for exports. Since the FAO trade tapes appear to be the
most complete and contain the more recent data, the following discus-



82 INTERNATIONAL TRADE IN LATIN AMERICAN LIVESTOCK PRODUCTS

sion is based mainly on them, but the statements must be interpreted
with caution.

World production, consumption, and trade in beef are concentrated
in the developed nations-the United States and Canada, the EEC, the
U.S.S.R. and Eastern Europe, and Oceania (table 3-7). Japanese con-
sumption is growing rapidly but is still comparatively low. Duncan
(1982) notes that the Organisation for Economic Co-operation and De-
velopment (OECD) countries jointly account for 45 percent of world beef
production, 75 percent of exports, and 66 percent of imports. The prin-
cipal net importers are the United States and the U.S.S.R. (tables 3-7-
3-1 1). Japan is also a net importer, as are Asia and Africa as regions. Net
exporters include the EEc, other West European countries, Eastern Eu-
rope, Oceania, and Latin America. The EEC was a major net importer in
1970; its transformation into a net exporter has major implications for
Latin American exporters. 1

Trade has increased more rapidly than production but still accounts for
only a small proportion of total supply. Beef exports expanded from 4
percent of total world production in 1961 to 7 percent in 1980. Much
trade in livestock products is within or between blocs of developed coun-
tries. In general, the amounts traded are small in relation to production
and consumption in importing and exporting countries, but there are a
number of countries that export (or could export) an important fraction of
their production and thus face special policy problems.

Estimates of future world livestock demand, trade, and prices general-
ly depend on rather simple projections made on the basis of price and
income elasticities of demand in consuming regions, expected growth
of per capita income and population, and (at least implicitly) the exis-
tence or absence of government controls. Cyclical fluctuations in beef
production, consumption, and trade often dominate the underlying sec-
ular trends (table 2-7). These fluctuations (in admittedly poor data)
mean that livestock market predictions are rather inaccurate, making it
difficult for government policymakers and producers to make appropri-
ate decisions regarding expected market developments.

World demand for beef is expected to grow more slowly between
1980 and 1995 than it did between 1961 and 1980 (Duncan 1982; and
table 3-9), owing to economic recession in the early 1980s, declining
population growth and declining income elasticities in developed coun-
tries, government policies (for example, price supports in developed
countries, which tend to constrain demand), and greater competition
from poultry. This slower growth of demand in developed countries is
expected to be only partially offset by more rapid growth of demand in
developing countries. (Duncan notes that his projection may be low if
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rapid economic recovery occurs in the developed countries in the mid-
1980s.)

Projections such as Duncan's are particularly dependent on the as-
sumptions used regarding future rates of growth of per capita income
and government policies. Somewhat higher income growth in either
the developed or the developing countries could lead to rapidly rising
world excess demand, or government policies in importing countries
could change, with substantial effects on international markets. For ex-
ample, the steady increase in beef production in the EEC depends both on
protection and on producer subsidies, which include high dairy subsi-
dies that encourage higher beef output as a by-product. Because the fis-
cal cost of these subsidies is high and rising, there is strong debate within
the EEC about bringing them under control. Should agreement be
reached on reducing producer subsidies, or even on restricting their
growth, the EEC could become a net importer again.

Among less developed regions, Asia, North Africa, and the Middle
East have deficits in meat trade and Sub-Saharan Africa has only a small
surplus. These deficits seem likely to grow. In contrast, Latin America
has a trade surplus and, more important, has outstanding potential for
exports if markets develop. Consider, as a rough example, the expected
impact of a 50 percent increase in the real domestic beef price over a ten-
year period (4.1 percent a year) as a result of improved international beef
markets. Assume that the region now exports 10 percent of its produc-
tion, that the price elasticity of domestic demand is -0.5, that the long-
run price elasticity of domestic supply is 1.2, and that domestic demand
increases at 4 percent a year. (The last rate is predicated on a population
growth rate of 2.5 percent a year, a per capita income growth rate of 2
percent a year, and an income elasticity of demand of 0.8.) Then total
output (slaughter) would expand over the ten-year period by 60 percent
(4.8 percent a year), total consumption would expand by 11 percent (per
capita consumption declines by 14 percent), and exports would expand
by 500 percent. This amount would double current world exports (ex-
cluding inter-EEC trade) without any increase from other exporters. Al-
though any such example is highly sensitive to the choice of parameters,
the assumptions employed here are not unreasonable. Less optimistic as-
sumptions also suggest an impressive potential for increased exports.

It is argued above that demand for Latin American beef exports may
rise more rapidly than projected and that there is considerable potential
for an increased supply from Latin America. But regardless of develop-
ments in other regions, most Latin American countries face rapidly
rising domestic demand for beef (see chapter 1). Demand is growing
most rapidly in the tropics, and internal supply may not be able to keep



Table 3-7. Beef and Veal: World Production, Apparent Consumption, and Trade

Projected
Item and type Actual (millions of tons) (millions of tons) Average annual growth rate (percent)a
of economy 1961 1970 1975 1980 1985 1990 1995 1961-80 1970-80 1980-85 1985-90 1990-95

Production
Industrial 14.9 19.1 22.2 21.0 22.6 24.8 27.9 2.3 1.7 1.5 1.8 2.4
Centrally planned 4.0 7.5 8.9 9.2 10.3 11.9 13.7 4.0 2.6 2.2 2.8 3.0
Developing 10.9 18.6 14.6 16.4 18.9 20.9 24.1 2.3 2.7 2.8 2.0 2.9

World 29.6 45.2 45.7 46.7 51.8 57.5 65.7 2.6 2.2 2.1 2.1 2.7

Apparent consumption
Industrial 14.8 19.6 22.1 20.6 22.4 24.2 27.0 2.1 1.2 1.6 1.6 2.2
Centrally planned 4.4 7.6 9.2 9.5 10.5 12.1 14.0 4.1 2.8 2.2 2.8 3.0

00 Developing 10.4 13.0 15.5 16.5 18.9 21.2 24.7 2.6 3.3 2.8 2.3 3.1
t'. World 29.6 40.2 45.8 46.6 51.8 57.5 65.7 2.6 2.2 2.2 2.1 2.7

Exports
Industrial 0.5 1.1 1.8 2.5 3.4 3.4 4.8 8.2 9.0 6.2 0 7.1
Centrally planned 0.1 0.1 0.2 0.3 0.4 0.5 0.7 2.0 8.0 6.2 7.3 4.4
Developing 0.4 0.9 0.4 0.6 0.8 0.9 1.0 0.1 -3.0 7.7 1.5 1.7

World 1.1 2.1 2.4 3.4 4.6 4.8 6.4 5.0 5.3 6.4 1.0 5.9

Imports
Industrial 0.8 1.6 1.7 2.1 3.2 2.8 3.8 4.4 2.7 8.6 -2.7 6.3
Centrally planned 0.1 0.2 0.5 0.5 0.7 0.9 1.1 4.8 10.5 7.2 4.9 4.3
Developing 0.1 0.3 0.3 0.6 0.8 1.2 1.6 9.0 11.5 6.0 8.0 7.0

World 1.0 2.1 2.5 3.2 4.7 4.9 6.6 5.2 4.9 7.9 0.6 6.1

a. Least squares trend for historical periods (1961-80); end point for projected periods (1980-95).
Sources: Actual: FAO, Production Yearbook and Trade Yearbook tapes; projected: Duncan (1982).



Table 3-8. Beef and Veal: Production

Projected
Actual (millions of tons) (millions of tons Average annual growth rate (percent)a

Type of economy 1961 1970 1975 1980 1985 1990 1995 1961-80 1970-80 1980-85 1985-90 1990-95
Industrial 14,487 19,071 22,190 21,009 22,600 24,750 27,920 2.3 1.7 1.5 1.8 2.4

North America 8,056 10,907 12,338 10,839 12,450 12,760 14,800 2.0 0.6 2.8 0.5 3.0
United States 7,812 10,021 11,253 9,857 11,320 11,600 13,450 2.0 0.4 2.8 0.5 3.0

EECb 4,893 5,837 6,731 6,963 7,300 8,320 9,100 2.0 2.2 0.9 2.7 1.8
France 1,462 1,624 1,868 1,960 2,060 2,340 2,560 1.6 2.0 1.0 2.6 1.8
Germany, Fed. Rep. of 955 1,305 1,334 1,520 1,690 1,900 2,100 2.1 1.6 2.1 2.4 2.0

Oceania 835 1,397 2,076 2,042 1,950 2,300 3,000 5.3 6.3 -0.9 3.4 5.5

Centrally planned 4,345 7,541 8,908 9,240 10,320 11,850 13,740 4.0 2.6 2.2 2.8 3.0
00, U.S.S.R. 2,849 5,331 6,392 6,673 7,370 8,540 9,900 4.5 2.7 2.0 3.0 3.0

Eastern Europe 1,180 1,749 2,157 2,187 2,390 2,700 3,150 3.5 3.0 1.8 2.5 3.1

Developing 10,758 13,579 14,601 16,449 18,900 20,850 24,050 2.3 2.7 2.8 2.0 2.9
Asia 2,880 3,398 3,663 4,197 4,720 5,260 5,890 1.9 2.3 2.4 2.2 2.3

China 1,812 1,953 2,053 2,359 2,660 2,900 3,200 1.2 2.1 2.4 1.7 2.0
Africa 1,972 2,439 2,595 2,993 3,370 3,790 4,270 2.2 2.4 2.4 2.4 2.4
Latin America 5,304 6,851 7,183 8,080 9,140 10,340 11,700 2.3 3.0 2.5 2.5 2.5

Argentina 2,181 2,645 2,439 2,927 3,000 3,400 3,800 1.4 3.9 0.5 2.5 2.2
Brazil 1,378 1,852 2,159 2,221 2,575 2,840 3,210 3.3 1.9 3.0 2.0 2.5

World 29,590 40,191 45,700 46,698 51,820 57,450 65,710 2.6 2.2 2.1 2.1 2.7

a. Least squares trend for historical periods (1961-80); end point for projected periods (1980-95).
b. Including Greece.
Sources: Actual: FAO Production Yearbook tapes; projected: Duncan (1982).



Table 3-9. Beef and Veal: Apparent Consumption

Projected
Actual (millions of tons) (millions of tons) Average annual growth rate (percent)3

Type of economy 1961 1970 1975 1980 1985 1990 1995 1961-80 1970-80 1980-85 1985-90 1990-95

Industrial 14,776 19,538 22,108 20,628 22,380 24,170 26,950 2.1 1.2 1.6 1.6 2.2

North America 8,804 11,439 12,920 11,424 13,060 13,475 15,590 2.1 0.6 2.7 0.6 3.0

United States 7,565 20,539 11,789 10,435 11,950 12,325 14,250 2.0 0.5 2.7 0.6 2.9

EECb 5,115 6,259 6,604 6,663 7,040 7,660 8,370 1.5 1.0 1.1 1.7 1.8

France 1,376 1,582 1,736 1,924 2,050 2,250 2,480 1.9 2.3 1.3 1.9 2.0

Germany, Fed. Rep. of 1,023 1,435 1,393 1,384 1,450 1,570 1,710 1.4 -0.4 0.9 1.6 1.7

Centrally planned 4,380 7,602 9,151 9,454 10,540 12,100 14,030 4.1 2.8 2.2 2.8 3.0

U.S.S.R. 2,832 5,425 6,730 6,998 7,840 9,080 10,620 4.8 3.1 2.3 3.0 3.2

Eastern Europe 1,232 1,774 2,024 2,097 2,200 2,600 2,980 3.0 2.5 1.9 2.5 2.8

Developitig 10,405 13,006 14,520 16,474 18,900 21,180 24,730 2.6 3.3 2.8 2.3 3.1

Asia 2,837 3,499 3,748 4,333 4,950 5,600 6,430 2.1 2.8 2.7 2.5 2.8

China 1,813 1,953 2,077 2,366 2,640 2,910 3,220 1.2 2.2 2.2 2.0 2.0

Africa 1,970 2,396 2,576 3,117 3,540 4,060 4,670 2.4 3.0 2.6 2.8 2.8

Latin America 4,952 6,192 6,979 7,766 8,730 9,750 11,300 2.7 3.7 2.4 2.2 3.0

Argentina 1,909 2,293 2,363 2,723 2,890 3,040 3,400 2.0 4.6 1.2 1.0 2.3

Brazil 1,363 1,754 2,178 2,280 2,640 3,060 3,550 3.5 3.0 3.0 3.0 3.0

World 29,561 40,166 45,779 46,555 51,820 57,450 65,710 2.6 2.2 2.2 2.1 2.7

a. Least squares trend for Isistorical pcriods (1961-80); end point for projected pcriods (1980-95).

b. Includes Greece.
Sources: Actual: FAO, Production Yearbook tapes; projected: Duncan (1982).



Table 3-10. Beef and Veal: Exports

Projected
Actual (millions of tons) (millions of tons) Average annual growth rate (percent) a

Type of economy 1961 1970 1975 1980 1985 1990 1995 1961-80 1970-80 1980-85 1985-90 1990-95

Industrial 518 1,128 1,765 2,528 3,410 3,410 4,800 8.2 9.0 6.2 0 7.1
EECb 265 523 1,115 1,585 2,480 2,510 3,480 9.7 11.4 9.4 0.2 6.8

Denmark 50 70 129 139 210 210 300 4.3 8.6 8.6 0 7.4
France 103 114 292 290 450 450 600 6.4 8.0 9.2 0 5.9
Germany, Fed. Rep. of 11 95 138 336 620 620 760 24.0 22.7 13.0 0 4.2
Ireland 75 140 270 344 450 570 700 9.8 9.6 5.5 4.8 4.2
Netherlands 24 114 137 211 320 320 400 9.1 6.2 8.7 0 4.6
United Kingdom 2 10 115 152 230 250 380 27.1 24.5 8.6 1.7 8.7

Oceania 233 506 609 736 700 767 1,032 6.8 6.7 2.5 1.8 6.1
oo

Centrally planned 112 132 211 281 380 540 670 2.0 8.0 6.2 7.3 4.4
Eastern Europe 51 35 130 253 290 390 540 7.0 11.7 2.8 6.1 6.7

Developing 445 861 417 569 825 890 970 0.1 - 3.0 7.7 1.5 1.7
Africa 44 103 104 55 85 100 110 3.8 - 5.8 9.2 3.3 1.9
Latin America 271 708 272 428 650 700 770 - 0.5 - 3.2 8.7 1.5 1.9

Argentina 271 352 75 204 310 350 400 - 3.9 - 1.3 8.7 2.5 2.7
Uruguay 43 131 77 95 110 130 150 2.7 - 2.3 3.0 3.4 2.9

World 1,076 2,121 2,393 3,378 4,615 4,840 6,440 5.0 5.3 6.4 1.0 5.9

Note: All exports are gross.
a. Least squares trend for historical periods (1961-80); end points for projected periods (1980-95).
b. Includes Greece.
Sources: Actual: FAO, Production Yearbook tapes, projected: Duncan (1982).



Table 3-11. Beef and Veal: Imports

Projected
Actual (millions of tons) (millions of tons) Average annual growth rate (percent)a

Type of economy 1961 1970 1975 1980 1985 1990 1995 1961-801970-801980-851985-901990-95

Industrial 807 1,615 1,633 2,146 3,240 2,830 3,840 4.4 2.7 8.6 - 2.7 6.3
North America 266 588 616 695 730 825 910 5.0 2.2 1.0 2.5 2.0

United States 258 527 557 642 700 790 870 4.5 2.4 1.7 2.4 1.9
EECb 487 945 988 1,286 2,220 1,850 2,750 3.8 2.7 11.5 - 3.6 8.3

France 11 72 160 253 440 370 550 17.3 13.1 11.7 - 3.4 8.3
Germany, Fcd. Rep. of 34 135 197 200 350 290 370 4.6 0.2 11.8 - 3.7 5.0
Italy 54 290 320 350 650 600 900 5.3 - 0.1 13.2 - 1.6 8.4
United Kingdom 292 265 196 233 450 370 430 - 1.8 - 0.6 14.1 - 3.8 3.1

°° Centrally planned 147 192 454 495 700 890 1,100 4.8 10.5 7.2 4.9 4.3
U.S.S.R. 43 82 406 333 500 500 730 10.1 12.9 8.5 0 7.9
Eastern Europe 104 110 48 162 200 390 370 - 0.5 7.4 4.3 14.3 -1.0

Developing 92 288 335 594 795 1,170 1,640 9.0 11.5 6.0 8.0 7.0
Asia 8 18 39 162 260 380 580 19.3 34.1 9.9 7.9 8.8
Africa 42 61 85 178 230 300 430 8.8 12.9 5.2 5.5 7.5
Southern Europe 19 151 85 124 100 110 130 5.1 2.7 - 4.2 1.9 3.4

World 1,046 2,095 2,422 3,235 4,735 4,890 6,580 5.2 4.9 7.9 0.6 6.1

Note: All imports are gross.
a. Least squares trend for historical periods (1961-80); end point for projected periods (1980-95).
b. Includes Greece.
Sources: Actual: FAO, Trade Yearbook tapes, projected: Duncatn (1982).
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pace in all countries. Intraregional trade could therefore expand signifi-
cantly, particularly from the temperate to the tropical region.2 Most
Latin American importers could be expected to waive foot and mouth
disease restrictions, and they might, through less emphasis on
countercyclical policies, offer more stable markets than developed na-
tions. Proximity is an added advantage.

The higher Latin American demand will increase pressures on world
markets, and an increase in intraregional trade would make the instabili-
ty of world markets of more widespread concern in the region. If de-
mand fluctuations within developed countries are reflected in world
market fluctuations, consumption and prices in importing and export-
ing countries throughout the region would be affected-that is, devel-
oped countries could increase imports only by disrupting prices and con-
sumption throughout Latin America. Latin America would be forced to
choose between exporting to developed countries that pay higher prices
or retaining beef for local consumption. Such less attractive aspects of
international beef markets are obscured by long-run projections which
pay insufficient attention to the structural complexity of world beef
markets, including the cyclical nature of supply and demand. Projec-
tions do not highlight the precarious knife-edge equilibrium of live-
stock markets that are segmented through government intervention for
commercial and animal health reasons (see the next section). As long as
the growth of beef supply and demand falls within a fairly small range,
projections are realistic, but if beef demand grows more rapidly than
supply in the high-priced importing markets, demand for imports can
become explosive.

The supply elasticity of beef production in importing developed
countries is lower than in the major beef exporters because beef supply
in the importing countries is largely a by-product of milk production
(cull calves and cows) and it is costly to expand the sources of calves.
Also, since a significant proportion of beef in developed nations is fed
grains and concentrates, an increase in the demand for beef leads to a
substantial increase in demand for feed and a consequent increase in the
prices of both grain and beef. It seems, therefore, that any significant in-
crease in beef demand in developed countries will lead to substantial
pressure for greater imports.

Thus, the future demand for Latin American beef is uncertain.
Growth of export demand could be slow, as most projections show. Yet,
under another not so implausible scenario, growth of export demand
could be high and could offer considerable incentive to expand produc-
tion. Greater attention to the sensitivity of demand projections is need-
ed.

A drastic growth in demand for beef would probably increase govern-
ment intervention in both importing and exporting countries. The dra-
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matic growth in demand in the early 1970s created substantial econom-
ic and political stresses in both importing and exporting countries.
Subsequently, the worldwide recession, together with government in-
tervention in both importing and exporting countries, resulted in an ex-
cess supply that depressed prices. Most governments are not sufficiently
aware of the problems they are likely to face. Not only has there been
too little preparation for dealing with the problems of disequilibrium,
but what preparation there has been strongly favors the importing
country at the expense of the exporting country.

Even if livestock production responded normally to price changes in
the short run, international beef markets would have explosive poten-
tial; but the perverse short-run behavior of production worsens the situ-
ation. This dynamic must be understood if sensible policies are to
emerge.

Finally, the usual projections do not illuminate the effects of govern-
ment intervention but implicitly assume that such intervention will
continue essentially unchanged in the future. Although this assumption
may be warranted, it deserves careful, detailed analysis. Because market
intervention is so pervasive, negotiations among governments may be at
least as important as underlying economic forces in determining market
outcomes. Intervention must be analyzed in both economic and politi-
cal contexts, including the economic and political interrelations of any
action.

The Knife-Edge

Projections of the amount and price of beef traded internationally en-
counter the difficulty of following a knife-edge path along which sup-
ply and demand are in equilibrium. The market is stable within very
narrow bounds, and any movement away from this path-for example,
any tendency for the international supply and demand of beef to
diverge-leads to growing market disequilibria for at least several years.
Prices and quantities traded can fluctuate sharply in response to relative-
ly small disturbances. Special market characteristics of beef production
create this situation:

* Trade in beef amounts to only a small proportion of world produc-
tion.

* International beef markets are sharply segmented because of gov-
ernment policies, including sanitary and commercial restrictions, and as
a result price structures differ greatly among countries.

* Cattle cycles-fluctuations in beef production-are associated
with relatively sharp fluctuations in beef prices. The short-run beef sup-
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ply response (slaughter) to an initial exogenous shock reinforces (deep-
ens) the cycle.

* Relatively low demand elasticities for beef mean that prices must
change rather substantially to equilibrate a supply shift.

* Governments of importing developed countries use counter-
cyclical import policies that are designed to admit larger imports when
domestic prices are rising, and conversely, to alleviate domestic price
and quantity fluctuations.

* Relatively small proportional changes in production or consump-
tion by major developed-country importers lead to changes in beef im-
ports that are large in relation to total trade and, more important, in rela-
tion to production and consumption in exporting countries. Thus,
fluctuations in beef trade have a much stronger impact on exporters
than on importers. For example, a sudden increase in import demand
that results in higher beef prices may lead to short-run reductions in
slaughter in exporting countries, a decline in exports, and a consequent
intensification of demand pressures. Developed-country importers may
respond to a fixed or shrinking supply from exporters by bidding beef
away from consumers in exporting countries or from secondary
(developing-country) importers; this reaction accentuates the increase
in the price of beef.

* If developed-country imports decrease-as during the downward
phase of the cattle cycle-a surplus of beef for consumers in exporting
countries and in secondary markets is created not only by the decline in
exports but also by increased slaughter because of herd liquidation in the
face of falling prices. Again, the short-run response-herd liquida-
tion-exacerbates the cycle.

It is conceivable that market instability could help rather than harm
exporters (see, for example, Turnovsky 1978). If the supply curve were
constant and linear, fluctuating demand would result in higher average
revenues than would constant demand. But if the short-run supply
curve shifts to the left in response to increased demand, as when slaugh-
ter is reduced to build up herds, the short-run export supply curve may
even be negatively sloped. In this case, demand instability would result
in lower rather than higher revenues for producers and for exporting
countries.3 Thus, whether exporting-country revenues are enhanced or
diminished by market instability is an empirical matter. It appears, how-
ever, that market instability is, in practice, injurious to beef-exporting
nations, particularly when such issues as domestic inflationary pressures,
changes in income distribution, and beef agroindustrial dislocations are
considered (Jarvis 1982a). Ironically, the worst difficulties are faced by
those countries that have the greatest comparative advantage in produc-
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ing beef for export; they must choose between exploiting their potential
(and suffering the associated instability) or forgoing the benefits to
achieve stability.

In the major beef-exporting nations in Latin America, particularly Ar-
gentina and Uruguay, governments have long used a variety of policy
measures to partially isolate the domestic beef market from international
fluctuations (Jarvis 1977c, 1982a). Although these measures caused
allocational inefficiencies, for political reasons they were preferred to
doing nothing.

Other policies, such as formal beef price stabilization programs, that
might offer improved results were technically or politically difficult to
implement. Australia and New Zealand have discussed and implement-
ed measures to alleviate the domestic impact of international price cycles
while encouraging exports (Farm Incomes Advisory Committee 1975;
Bureau of Agricultural Economics 1979). Similar measures have been
suggested for Uruguay (Jarvis 1977b,c, 1982a). At bottom, however,
Latin American countries will not be able to develop livestock sectors
based on export sales until they are able to negotiate substantially better
access to developed-country import markets.

Market Segmentation in the International Beef Trade

The welfare implications of segregated markets are complex. The
principal institutional factors that affect international trade in beef
products are commercial and sanitary restrictions.

Commercial Restrictions

Although trade in beef is substantial, it would be much greater if price
and quantity restrictions were removed. Importing nations impose trade
restrictions to protect domestic producers and reduce foreign exchange
expenditures on beef imports, but this raises the cost of beef to domestic
consumers and causes a substantial welfare transfer from them to domes-
tic producers. By encouraging domestic production and cutting domes-
tic consumption these policies reduce the amount and price of beef trad-
ed and thus favor consumers and harm producers in the exporting
nations as well. The overall welfare of both importing and exporting
nations could be improved by reducing trade restrictions. Importing na-
tions could transfer resources from beef production to alternative goods,
which could then be exchanged for beef internationally at a price below
the cost of producing it under protection. Meanwhile, exporting na-
tions could produce additional beef and earn an adequate return on the
resources used in production.
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Sanitary Restrictions

Additional market segmentation results from sanitary restrictions im-
posed by some importers on fresh beef from countries in which foot and
mouth disease (FMD) is endemic. (FMD can be transmitted through fresh
meat and can threaten herds in importing countries.) Sanitary restric-
tions tend to be tightened during periods of excess beef supply and
loosened during periods of tight supply. This suggests that they are
sometimes used instead of commercial restrictions which, because of
trade agreements, are more difficult to employ. It is true, however, that
the expected cost of FMD infection in relation to the expected benefits of
an increased beef supply declines when beef is scarce. Regardless of their
justification, sanitary restrictions separate the world into two markets,
the FMD-free and FMD-endemic zones. The FMD-free zone includes,
among importers, the United States, Canada, and Japan and other East
Asian countries and, among exporters, Australia, New Zealand, Mexico,
Central America, and parts of Western Europe and southern Africa. The
FMD-endemic zone includes, among importers, parts of South America
(especially Brazil and Venezuela), parts of Africa, the Middle and Near
East, the U.S.S.R., and parts of Western Europe and, among exporters,
parts of South America (especially Argentina, Uruguay, and Colombia),
parts of Western and Eastern Europe, and parts of Africa. Countries
where FMD is endemic export mainly to lower-priced markets, which
makes beef production and export less profitable.

The map that follows shows the trade flows in beef that result from
differing comparative advantage and commercial and sanitary restric-
tions. About 50 percent of the world's beef is consumed in the United
States, Canada, the EEC, and Japan and another 20 percent in Eastern Eu-
rope and the U.S.S.R. Each of these regions is largely self-sufficient in
beef production, largely because of protectionist policies. Substantial
beef trade occurs in Europe behind common tariff walls (within the EEc

and between several Eastern European countries and the U.S.S.R.). The
bulk of the remaining trade moves from Oceania (Australia and New
Zealand) to the United States, Canada, Japan, East Asia (Singapore,
Hong Kong, the Republic of Korea, and Taiwan), and the Middle and
Near East; from Mexico and Central America to the United States and
the Caribbean; from Colombia to Venezuela and, in lesser amounts, to
other South American and Caribbean countries; and from Argentina and
Uruguay to Western Europe (including some to the EEC), the U.S.S.R.,
Brazil, the Near and Middle East, the United States (almost exclusively
in canned and prepared form), and Africa (a small amount). Significant
livestock trade also occurs within Africa, and small amounts are export-
ed from Africa to Europe and the Middle East.
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Differing Interests in Latin America

Latin American nations are divided between FMD-free and FMD-

endemic zones. The FMD-endemic zone provides nearly three-fourths of
Latin American beef exports, but a significant number of countries, in-
cluding some exporters, are within the FMD-free zone. The interests of
Latin American exporters and importers differ (depending on which
zone they are in), as do the interests of exporters and importers in the
same zone. Some concrete examples will illustrate the variety of situa-
tions in Latin America.

* Herds in Mexico's tropical areas have expanded rapidly in recent
years but have been unable to match the growth of domestic demand,
and Mexico has gradually shifted from being a net exporter to being
self-sufficient in beef. Mexico also exports to the United States from its
northern temperate region feeder calves, which fit better into the U.S.
cattle system than into the tropical Mexican system. If Mexico requires
beef imports, these will almost certainly come from neighboring FMD-

free Central American nations.
* Until the mid-1970s Central America rapidly expanded its beef

production and its exports, which went primarily to the U.S. market.
Beef exports by Guatemala and Honduras grew at about 15 percent a
year between 1960 and 1974 but dropped sharply thereafter. If Central
America is unable to increase exports to the United States once more or
to export to Japan and Europe, it may have to sell more beef to the FMD-

endemic region at a lower price and in competition with South Ameri-
can FMD-endemic exporters.

* A small part of northwest Colombia, with 50,000 head of cattle,
has been free of FMD for several years, but it would be difficult to elimi-
nate FMD in the rest of Colombia because of constant interregional
movements of animals. Colombia can therefore export only to FMD-

endemic importers-primarily to Venezuela, with smaller amounts
going to other Andean countries and to Caribbean island nations. Co-
lombia possesses several relatively large and little-developed areas with
considerable potential for livestock production, but it is able to expand
exports only to the secondary (lower-priced) FMD-endemic markets.

* Argentina is still the principal beef-exporting nation in Latin
America, but it diverted an increasing proportion of beef output to do-
mestic consumption during the late 1970s after growing protection dis-
placed it from a number of its traditional European markets. It is also
selling more output as canned and prepared beef and is exporting more
to nontraditional markets, including large quantities on long-term con-
tract to the U.S.S.R. Agricultural development in the Pampas region
may result in some displacement of cattle (Reca 1982). Nonetheless, Ar-
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gentina has great potential for increased livestock production, both in
the Pampas and in other regions, if markets become available. Argentina
will have to sell fresh beef to FMD-endemic markets unless it is able to
eradicate FMD.

D Uruguay is a pastoral nation with limited agricultural potential and
less flexibility than Argentina in shifting from beef to agriculture, al-
though it could shift from beef to sheep or perhaps to milk. It has the
technical potential to increase beef production substantially, but major
investments would be profitable only if more attractive markets could
be found. Uruguay also lost its traditional European markets in the mid-
1970s and thereafter sold mainly in secondary FMD-endemic markets. It
sold significant quantities to Brazil until Brazilian consumption de-
clined after 1982. (The EEC was again Uruguay's main client in 1984.)
Uruguay has an unusual opportunity to eliminate FMD because of the
great internal control over animal movements achieved by a state agen-
cy, the Direcci6n Nacional de Controlor de Semovientes, Frutos del
Pais, Marcas y Sefiales, y Aspectos Anexos (DINACOSE). Complete eradi-
cation, however, would probably require the assistance of Uruguay's
neighbors, especially Brazil and Argentina, to ensure against
reinfection, and these countries may not have an economic interest in
eliminating FMD in Uruguay.

* Of the regional importers, Brazil and Venezuela are the largest
consumers and producers of beef. Venezuela has increased its produc-
tion fairly rapidly and has potential for further development, but be-
cause its domestic beef prices are higher than those in most other Latin
American countries, it is unlikely to become an exporter. As an import-
er, Venezuela would suffer decreased welfare if Colombia or other Latin
American exporters found better markets in developed countries. Brazil
imports beef from Uruguay, Paraguay, and sometimes Bolivia and ex-
ports processed beef to Europe and the United States. A downturn in
economic growth, which would reduce domestic consumption, could
transform Brazil into a net exporter that could sell in FMD-endemic mar-
kets in competition with Argentina and Uruguay. Brazil has a vast inte-
rior region-the Cerrado and the Amazon-where future beef produc-
tion will increase. Although it is difficult to determine whether Brazil's
long-term growth in production will surpass its growth in consump-
tion, it has the potential to become a major beef exporter.

* Most Andean and Caribbean countries import beef, but from differ-
ent markets-the former primarily from EMD-endemic countries and the
latter from FMD-free countries. Accordingly, they have somewhat differ-
ent interests with respect to the eradication of FMD, but they do have a
common interest. To the extent that rising world beef demand is met by
increased feed-grain-intensive production by developed-country im-
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porters rather than by pastoral production exporters, much more feed
grain will be needed. Because the Andean and Caribbean nations pro-
duce and consume a higher proportion of meat from pigs and poultry
fed on grain, they prefer lower grain prices. An expansion of production
and exports in the FMD-endemic region should therefore be attractive to
them in that it reduces world feed grain demand.

Linkages among Segmented Markets

Although FMD-free and FMD-endemic markets are separated with re-
spect to trade in carcass beef, they merge at least partially in two ways.
First, sanitary restrictions do not exclude all beef trade between FMD-

endemic exporters and FMD-free importers. Some FMD-free importers ac-
cept boned fresh meat, which is believed less likely to carry FMD because
there is no refuse (bones) for disposal. Also, sanitary restrictions do not
bar trade in canned or cooked beef, and this trade has increased substan-
tially during the past decade.

Second, increased production by FMD-free exporters, particularly Aus-
tralia and the EEC, has created export surpluses that have not been mar-
ketable entirely within FMD-free import markets. Australian beef pro-
duction rose slowly during the 1960s and rapidly during the 1970s;
exports more than tripled between 1963 and 1973, while domestic con-
sumption rose only about 15 percent. Australian beef exports tradition-
ally went to the United States, the United Kingdom, and Japan, but de-
mand in each of these markets fell in 1974. In response, Australian
domestic prices declined and slaughter and domestic consumption in-
creased, but there was still a large surplus. To dispose of the surplus Aus-
tralia developed alternative markets, principally in the U.S.S.R., Eastern
Europe, the Near and Middle East, and East Asia (other than Japan) in
competition with South American exporters. The liquidation of Austra-
lian herds in recent years, however, suggests that many Australian pro-
ducers are skeptical about the profitability of aggressive expansion into
FMD-endemic markets.4 In contrast, the EEc has expanded its exports into
such markets through high government subsidies in an effort to reduce
domestic stocks.

In short, FMD-endemic (secondary) import markets are likely to be of-
fered little beef at affordable prices during the upswing of the price cycle
and large amounts of beef at low prices during the downswing. To the
extent that fluctuations in the price and availability of beef cause inter-
nal market disruptions for domestic producers and consumers of beef
and other meats, FMD-endemic importers may seek greater protection
from the vagaries of international trade. But such protection is likely to
make trade more volatile and possibly less attractive.
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Table 3-12. Beef: Real Export Prices, Central America and Argentina, and
Domestic Australian Prices, 1954-84
(U.S. dollars)

Central America Argentina
Year (U.S. import price)a Series Ab Series Bc Australiad

1954 269.1 187.8 n.a. 143.1
1955 250.8 182.9 n.a. 125.4
1956 221.7 155.4 n.a. 117.1
1957 228.6 159.9 n.a. 121.9
1958 229.9 150.7 n.a. 135.6
1959 267.4 163.3 n.a. 176.7
1960 267.0 154.4 165.7 183.3
1961 245.3 149.6 148.2 157.6
1962 260.6 121.5 146.6 140.9
1963 242.6 129.8 146.0 157.1
1964 298.2 202.1 211.6 170.9
1965 310.6 256.3 229.1 190.1
1966 340.7 220.7 189.7 201.0
1967 342.4 190.5 174.5 207.6
1968 380.7 179.0 210.9 228.4
1969 424.7 161.4 193.4 228.8
1970 411.7 177.6 229.7 223.7
1971 391.3 233.7 261.7 216.3
1972 392.6 275.3 287.2 218.8
1973 446.9 315.8 358.5 266.9
1974 280.5 262.8 351.2 137.9
1975 207.0 122.5 128.2 68.1
1976 242.1 125.7 138.4 95.1
1977 213.3 134.6 168.0 80.3
1978 257.6 115.3 140.1 93.4
1979 308.1 192.7 213.7 180.4
1980 276.0 219.2 201.3 168.5
1981 258.4 196.4 221.3 148.0
1982 254.0 158.8 n.a. 128.0
1983 267.3 158.4 n.a. 171.0
1984 264.5e 193.0e n.a. 184.0c

n.a. Not available.
a. Frozen boneless, 90 percent visible lean; fo.b.; as of December 1975,85 percent chemical

lean.
b. F.o.b. unit value of frozen boneless manufacturing beef exports to EEC.

c. Chilled quarters.
d. Australian oxen, 301-350 kilograms, bone in, wholesale, Brisbane.
e. Author's estimates based on published MUVI for indicated years.
Source: Central America, Argentina series A, and Australia: World Bank, Commodity Trade

and Price Statistics (Washington, D.C., 1985); Argentine series B: CIAT (1982).
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The International Beef Market: Recent Behavior

Latin American beef producers were euphoric in the early 1970s as
beef prices rose dramatically. The price increase was greatest for coun-
tries that exported to the EEc-prices were nearly triple those of the
early 1960s. Countries that exported to the United States received an in-
crease of about 50 percent. Many believed that beef demand had moved
to a sustainable higher level,5 but export markets suddenly worsened
during 1974, and beef prices plummeted thereafter. Long-term fore-
casts became pessimistic. Exports were expected to rise slowly and prices
to remain low.

Cyclical Fluctuations in Prices

Is there any clear evidence of a structural change in beef markets be-
hind the shift from optimism to pessimism? This question is difficult to
answer with precision because any conclusions regarding trends must
adjust for cattle cycle phases and may be sensitive to the index chosen for
nominal price deflation. Any shift in demand toward beef of a higher or
lower quality must also be taken into account.

Several beef price series are given in table 3-12 and are graphed in fig-
ure 3-1. Nominal prices, in U.S. dollars, have been deflated by the man-
ufacturing unit value index (MuvI), one of several indexes widely used to
eliminate the effects of changes in the general price level. The MUVI has
historically shown relatively higher rates of price increase than other in-
dexes and thus is more likely to show a decline in real prices over time.6

This remains true despite a slight decline in the index since 1980.
The evidence in table 3-12 suggests that real beef prices have fluctuat-

ed about a relatively constant level for the past twenty-five to thirty
years. To test for the presence of a simple time trend, these data were fit-
ted to both linear and exponential models. None of the estimated coeffi-
cients on the time trend were statistically different from zero. The end-
period prices present a mixed picture but seem to fall well within a
normal range. In 1980-83 the Central American export price (U.S. im-
port price) was 12 percent below its average for 1955-79 and the Ar-
gentine export price (to the EEc-series A) was 1 percent above this aver-
age. Thus, even when the MUVI is used as a deflator livestock prices show
no trend.

Another approach involves fitting a curve (mathematically or by eye)
through the midpoints of recent cattle cycles in Argentina and in the
United States. (U.S. cattle cycles affect prices paid for beef imports.)
This also produces no obvious long-term trend (figure 3- 1). The move-
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Figure 3-1. Annual Average Beef Export Prices, Central America and Argentina
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ments of prices in the United States and in Argentina are not identical
but are highly similar. From the mid-1950s they rise gradually to a peak
in 1973, decline to a trough in 1975, and recover slightly to a level in
the early 1980s similar to that of the late 1950s. In Argentina the first
peak after the 1975 collapse, in 1980, was significantly lower than
either of the two previous peaks. This suggests that prices peaked in the
1970s and turned down. The next trough, however, in 1982-83, was
similar to that of 1969 and higher than the trough in Argentina in 1962.
Because both the peak and the trough of the last cycle are bounded by
previous extremes, prices seem to be maintaining their long-term, es-
sentially constant trend.

The cattle cycle reflected in each series appears to have been especial-
ly pronounced in the 1970s. Nonetheless, the prices faced by Central
American exporters to the United States and by Argentine exporters to
the EEC during the 1975-77 beef crises were similar to those they had re-
ceived in the early 1960s, the previous period of low prices. This sug-
gests that the 1975 crisis severely affected Latin American exporters
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mainly because the price decline was rapid, large, and unexpected
and came after a sustained increase in herds-not because international
prices fell to unprecedented lows.7

The price series discussed above are for exports of manufacturing-
grade beef to primary markets. Other conclusions are possible if demand
in one or more of the primary markets shifts toward lower-quality beef,
so that even if the prices received for each type of beef remain constant
their weighted average declines, or if total demand for beef in the pri-
mary markets falls, so that an increasingly large quantity of internation-
ally traded beef is sold in secondary markets at lower prices. What evi-
dence is available on these issues?

The series for average Argentine export prices for chilled quarters
(Argentine series B in table 3-12) reflects both influences. It gives the
price for higher-quality beef, averaged across all markets. This series
rises and falls more dramatically in the late 1960s and early 1970s than
does series A, but it shows no long-term upward or downward trend.
More data and analysis are needed before clear conclusions can be
drawn, but the long-term trend may be less pessimistic than had been
thought. If prices during the last cycle fell to levels no lower than in pre-
vious cycles, despite an increasing amount of government intervention
in the importing countries, less intervention should result in an upward
price trend. (Reducing intervention will be no mean trick, however;
this point is discussed in chapters 5 and 6.)

The data also indicate that although price movements in exporting
and importing countries are correlated-as should be the case if markets
arejoined by trade-the correlation is higher within than between mar-
kets separated by sanitary barriers. For example, a simple correlation
analysis for the prices in table 3-12 indicates that each series is signifi-
cantly and positively correlated but that those for Australia and the
United States are correlated most closely, as expected. The pairwise cor-
relation coefficients are United States-Argentina 0.63; Argentina-
Australia 0.63; United States-Australia 0.88.

No long-term change in the price differential between the FMD-free
and the FMD-endemic markets is apparent in the data. The Central
American export price (U.S. import price) was about 45 percent higher
than the Argentine export price (EEc import price) in the 1950s. This
differential increased during the 1960s to about 75 percent, declined in
the early 1970s to about 50 percent, rose again in the late 1970s to about
80 percent, and in the early 1980s stood at about 45 percent, the same as
in the 1950s. In general, these changing price differentials simply re-
flect movements in international prices. As beef prices rise the price in
the FMD-endemic market rises only slightly more than that in the FMD-

free market, and vice versa.



Table 3-13. Beef: Real Producer and Export Prices, Selected Countries, 1969-76
(1970 = 100)

Argentina Uruguay Panama Australia New Zealand United States, EEC,
Year Producer Export Producer Export Producer Export Producera Exportb Producerc Exportd producere producerf

1969 909 99 87 97 n.a. n.a. 101.3 95.3 89.3 97.5 102 99.2
1970 100 100 100 1oo 100 n.a. 100.0 100.0 100.0 100.0 100 100.0
1971 138 138 125 127 100 n.a. 97.3 96.3 95.1 97.3 103 100.7
1972 134 144 169 158 107 n.a. 93.7 100.8 94.6 106.7 114 112.0
1973 130 171 148 181 114 n.a. 97.0 101.8 105.8 107.0 138 112.9
1974 97 132 137 176 93 155 95.5 101.7 116.1 62.4 103 94.6
1975 52 77 79 88 79 124 34.9 53.7 50.4 64.69 85 100.1
1976 60 70 59 78 79 128 32.6 53.0 61.2 70.5g 85 102.7

n.a. Not available.
a. Average sale yard prices, from Bureau of Agricultural Economics (1979).
b. Average export price f.o.b., from same source as (a).
c. Producers' schedule prices, from New Zealand Oficial Yearbook (Wellington, 1972-77).
d. From FAO, Production Yearbook (1974-77).
e. From USDA, Agricultural Statistics (1971-77).
f. Domestic price in France, from EUROSTAT, Agrarpreisstatistik (1969-79).
g. Estimated.
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Exporter Expectations and Market Analysis

Although these trends suggest that beef prices held up better during
the last crisis than is widely believed, analysis of beef production in the
early 1970s suggests that exporting-country producers, especially in
Australia, New Zealand, Argentina, and Uruguay, may have had unreal-
istic expectations regarding international demand. Their efforts to build
up herds and increase exports seem to have exceeded the absorptive ca-
pacity of traditional markets.

Australia was exporting about 50 percent and Argentina and Uruguay
about 30 percent of production in 1970, when their production (slaugh-
ter plus herd change) began expanding rapidly, at 6-7 percent a year, for
four or five years. Given this rate of growth, and assuming that domestic
consumption had remained constant at 1970 levels and herd buildup had
stopped in 1974, total exports could have risen by about 79 percent.8 Be-
cause the domestic beef price increased, on average, about 50 percent in
the three countries between 1970 and 1973 (table 3-13), consumption
declined by about 25 percent, which provided additional surplus for ex-
port. Thus, exports from these three countries could easily have doubled
and might have tripled. This did not happen (see table 3-14) because of
the 1974 world recession.9 Had this beef been sold exclusively to
developed-country markets, imports in the latter would have risen from
about 7 percent to about 30 percent of total consumption in a very short
time. Even with rapidly rising beef demand in these markets, such an in-
crease in market penetration would probably have proved politically
unacceptable and would have called forth new import restrictions.

Producers in beef-exporting countries do not seem to have considered
the impact of additional supply. Instead, they responded to the price in-
creases of the early 1970s as though they expected them to continue in-
definitely. Such increases could occur only if the beef went to developed
countries; the beef could not have been sold in secondary markets at
such high prices. Producers clearly were receiving inadequate informa-
tion or were not experienced in interpreting the information they had.

Since then, the Australian and New Zealand governments have creat-
ed substantial technical capacity for analyzing world beef market trends
and developing trade strategies that involve pricing, marketing, and ne-
gotiations. Argentina and, especially, Uruguay have also made impor-
tant advances in this area, although their institutional capacity remains
generally weaker than that of Australia and New Zealand. Most other
Latin American countries have less capacity for analysis of international
livestock trends. Livestock policy development, including a coopera-
tive, assertive international stance, has perhaps developed slowly in
Latin America because of differing interests among countries, which
make cooperation difficult. The situation is, however, improving.10



Table 3-14. Beef Slaughter and Exports, Selected Countries, 1969-76
(thousands of metric tons)

United States EEC-6a
Argentina Uruguay Panama Australia New Zealand Net Net

Year Slaughter Exports Slaughter Exports Slaughter Exports Slaughter Exports Slaughter Exports Slaughter Exports Imports exports Slaughter Exports Imports exports

1969 2,883 404.6 321b 106.5 33 1.3 1,010 256.1 376 133.2 9,888 7.8 470.2 -462.4 4,132 283.3 606.3 -323.1
1970 2,624 351.5 339b 130.8 34 2.4 1,055 327.9 393 177.7 10,088 9.1 527.1 -518.0 4,584 302.6 610.1 -307.5
1971 2,017 230.7 269 80.3 37 1.2 1,047 339.1 397 180.8 10,167 14.9 517.6 -502.7 4,660 332.7 677.7 -345.1
1972 2,198 385.3 279 104.9 41 2.4 1,168 402.1 413 186.2 10,363 20.1 602.3 -582.2 4,218 313.6 856.1 -542.5

41 1973 2,159 288.1 284 99.1 39 1.0 1,438 582.7 449 202.7 9,813 32.8 611.6 -578.8 4,301 363.8 957.6 -593.8
1974 2,163 105.1 331 99.9 41 1.2 1,301 493.3 405 183.4 10,716 22.2 490.4 -468.2 4,936 531.7 658.4 -126.7
1975 2,439 75.4 345 78.6 45 1.2 1,547 416.5 508 192.4 11,272 20.9 557.3 -536.4 4,833 601.2 751.3 -150.1
1976 2,811 227.0 405 143.0 48 3.0 1,840 549.5 628 228.1 12,166 36.6 606.6 -570.0 4,887 584.3 752.4 -168.0

Note: Slaughter data are for beef and veal, average dressed carcass weight. Export and import data are for fresh, frozen, and chilled bovine
meat, bone in and bone out.

a. Belgium, France, Federal Republic of Germany, Italy, Luxembourg, and the Netherlands.
b. Estimated.
Sources: Slaughter, FAO, Production Yearbooks (1971-77). Exports and imports, FAO, Trade Yearbooks (1974-77).
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Delegations from the national meat institutes of the principal south-
ern hemisphere meat exporters-Argentina, Australia, New Zealand,
and Uruguay-have met annually since 1973 to exchange technical in-
formation regarding international production and market develop-
ments. Brazil has attended these meetings as a special observer.

An Arrangement Regarding Bovine Meat that operates within the
General Agreement on Tariffs and Trade (GATT) framework has been in
force since January 1, 1980. Its objectives are "to promote the expan-
sion, ever greater liberalization, and stabilization and stability of the in-
ternational meat and livestock market by facilitating the progressive dis-
mantling of obstacles and restrictions to world trade in bovine meat and
live animals, and by improving the international framework of world
trade to the benefit of both consumer and producer, importer and ex-
porter" (General Agreement on Tariffs and Trade 1985).

The principal beef-exporting nations of the southern hemisphere be-
lieve that the GArr framework has achieved its objectives in the ex-
change of information but has been of little practical value in liberaliz-
ing trade in meat and livestock (Uruguay National Meat Institute-
INAC- 1983). The EEC has continued to protect its domestic markets and
has become increasingly aggressive in subsidizing meat exports, in com-
petition mainly with Latin American countries. For example, the EEC

agreed with Australia not to enter certain South Asian markets which
Australia has traditionally supplied, although it later initiated exports to
those areas, asserting that its stockpiles had to be reduced.

Changing International Market Structures

Several important structural changes in international beef markets
have occurred in the past decade.

* The EEc sharply increased beef protection, including, especially, in-
creased restrictions on fresh beef imports from FMD-endemic zones,
and incorporated new members that had been net importers of beef
from Latin America. These nations became customers for beef
within the EEC. Production incentives increased EEC beef production
and decreased consumption. Then, in the late 1970s, the EEC began
subsidizing beef exports to reduce stocks, which brought it into
competition with exporters whose domestic prices were much
lower.

* Important new beef markets emerged during the 1970s, including
Japan, Korea, other East Asian countries, the Middle and Near East,
the U.S.S.R. and, to a lesser extent, several African countries and
Brazil.
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* Australia became the world's largest beef exporter and, at least tem-
porarily, expanded into FMD-endemic markets where it competed
more directly with Latin American exporters. It appears that de-
creased Australian production may reduce such competition in the
1980s.

The principal factors that will determine future Latin American
trade in beef are:

* The rates of world population growth and world economic growth
and the impact of economic growth, through the income elasticity,
on the demand for beef 1i

* Livestock development in competing nations, including the
United States and the EEC as well as Australia and New Zealand

* The elimination of endemic FMD in South America or technological
developments that will permit sales from FMD-endemic areas in all
markets

* Government policies regarding domestic beef production and con-
sumption in the principal importing developed nations. (Both
long-term and countercyclical policies are important.)

The first two points have already been discussed, but additional ca-
veats are warranted.

Growth in Demand

The uncertainty of projections regarding future demand for beef was
discussed earlier, and little more can be said without more detailed anal-
ysis. It is worth noting, however, that per capita beef consumption in
the OECD countries as a group decreased slightly between 1970-72 and
1980-82. In the United States, which has the highest per capita con-
sumption, the decline was 8 percent; in the EEc it was 2.5 percent. In
other regions per capita consumption rose, although usually very slight-
ly.

It has been suggested that the downturn in U.S. beef consumption oc-
curred (1) because consumers, increasingly concerned about cholesterol,
reduced their consumption of meat and particularly of beef, and (2) be-
cause poultry has been declining in price and has displaced beef. If con-
sumer tastes have shifted, and if other developed countries experience
similar shifts in the future, beef demand may increase more slowly than
projected. A longer-term stagnation in international markets could re-
sult. Research in this area is important for beef producers. Similarly,
more analysis is needed regarding the tendency for poultry and pork
prices to fall in relation to those of beef, and regarding the substitution
of these meats for beef. In the United States a rapid increase in per capita
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poultry consumption-from 22.3 kilograms to 28.3 kilograms, or 27
percent, between 1970-72 and 1980-82-was associated with a decline
in both beef and pork consumption. In contrast, although during this
period per capita poultry consumption rose even more in other OECD

nations-by 39 percent in the EEC and by 65 percent in Oceania-the
consumption of pork also rose. Will poultry and pork prices continue to
fall? What developments will take place in grain prices and in technolo-
gy? These are major unknowns.

Livestock Development in Competing Nations

The major importing nations do not have the feed reserves that
would permit rapid increases in beef production under existing technol-
ogy, but technical change in the beef and dairy industries could increase
their output considerably. English and others (1983) predict that the in-
creasing adoption of livestock technologies introduced in recent dec-
ades will permit a considerable increase in productivity per animal. On
the basis of this study and other information Simpson (1984) argues that
new technologies will allow a steady and substantial reduction in unit
costs and an outward shift in the world beef supply curve. Because
Simpson also believes that livestock demand in the OECD nations will in-
crease at only a slow rate, he concludes that livestock prices will decline
and in particular that countries with meat surpluses will face deteriorat-
ing markets.

Three extensions to Simpson's argument seem relevant. First, if tech-
nologically caused shifts in production were to occur at equal rates in all
countries and international free trade in beef existed, the resulting equal
decline in beef prices in all markets would still hurt pastoral producers
more severely than feedlot producers and thus tend to favor importers
over exporters. Exports are based mainly on pastoral production. Pasto-
ral producers generally own their land, the value of which-as a derived
demand-would decline. Feedlot producers generally do not own the
land that produces the concentrates they feed and would not suffer that
particular loss. With lower prices beef demand and consumption would
probably increase. Breeders in importing countries would thus absorb
most of the losses in those countries. Second, the new productivity-
increasing technologies can be expected to be adopted most rapidly
where livestock prices and animal productivity are highest. If so, the
supply curve of the major importing nations will shift outward more
rapidly than those of the major exporting nations and place the latter at a
greater disadvantage because their market share and market price will
decline. Third, if milk production expands at currently expected rates,
large milk surpluses can be expected and milk prices will decline. Fewer
dairy cows will be needed to meet demand, implying a substantial re-
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duction in dairy herds in most developed countries during the next two
decades. Slaughter of dairy cattle will increase beef supplies during this
period, but once the herd reduction is achieved, a smaller herd will pro-
vide a markedly lower level of sustained beef production and could
eventually lead to lower beef production in the EEC.

Elimination of FMD

The elimination of FMD in South America would benefit exporting
nations only to the extent that importing nations did not react by erect-
ing additional commercial barriers. To the extent that international de-
mand was otherwise equal, South American exporters should expect to
gain a share of the market in FMD-free importing areas-but perhaps
only gradually. Countries that now have access to the U.S. market, for
example, will resist any loss of quotas, and it seems unlikely that South
American countries will be able to increase rapidly their export prices by
eliminating FMD.

Because access to developed-country markets is the major issue for
Latin American beef exporters, government policy in importing nations
is discussed in detail in the following section.

Countercyclical Beef Policies
and Growing Market Instability

The extent to which certain Latin American countries develop beef
exports depends on policies in importing developed countries. When
developed-country importers protect their domestic beef producers
through measures that increase domestic production and reduce domes-
tic consumption, they thereby reduce imports and the price at which
beef trades internationally. Further, importers have increasingly adopt-
ed countercyclical import-export policies that force much of the burden
of adjustment onto beef exporters and increase the magnitude of fluctu-
ations in beef price and slaughter about lower price and slaughter levels.
Finally, sanitary restrictions induce trade price differentials between
countries that export to FMD-free and FMD-endemic markets. Links be-
tween these markets would alleviate such differences.

Protectionist Policies in Developed-Country Importers

All major beef-importing countries restrict beef imports in some way.
Systems used alone or in combination include tariffs, quotas, the threat
of quotas, variable import levies, sanitary barriers, and production and
export subsidies. These measures differ in their impact on welfare.
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The EEC combines customs duties, variable levies, licensing, and sus-
pension of licenses under a safeguard clause to protect domestic beef
producers. Beef and veal imports from outside the EEc are initially sub-
ject to relatively stable tariffs, but additional tariffs are levied depending
on the relation between the internal market price (the reference price)
and the price which the EEC wishes producers to receive (the guide
price). When the market is severely depressed-that is, when the refer-
ence price is low in relation to the guide price-the safeguard clause
(under which licenses to import beef are suspended) may be invoked, as
was done from late 1974 to early 1977 for most categories of beef and
veal. Equally or more important, the EEC buys and stockpiles beef and
subsidizes exports from these stockpiles through what are called restitu-
tion payments. Between 1974 and 1978 the EEC held imports essentially
constant, both in magnitude and as a percentage of consumption, initiat-
ed subsidized exports, and moved from a net import to a net export
position (table 3-15). At the same time sanitary restrictions on beef im-
ports were tightened. During the early 1980s the EEC increased its
imports of high-quality beef while increasing its exports of lower-
quality beef much more.

Before 1964 the United States imposed a tariff and, in addition, re-
stricted imports on beef from FMD-endemic areas.12 A law passed in 1964
allowed the United States to impose import quotas if fresh, chilled, or

Table 3-15. Beef. Consumption in Major Importing Nations, 1974-78
(thousands of metric tons)

Country 1974 1975 1976 1977 1978

United States
Consumption 11,454 12,080 13,028 12,751 12,223
Imports 747 808 953 890 1,053
Imports (percent of

consumption) 7 7 7 7 9

European Community
Consumption 6,432 6,473 6,570 6,679 6,836
Importsa 429 286 464 454 430
Imports (percent of

consumption) 7 7 7 7 6

Japan
Consumption 381 411 436 478 536
Imports 77 64 130 121 143
Imports (percent of

consumption) 20 16 30 25 27

a. Excludes intra-EEC trade.
Sources: USDA, FAS, Foreign Agriculture Circular. Livestock and Meat, FLM 9-78 and 10-78, Sep-

tember 1980, and FLM 2-80, February 1980; Shapiro (1980); for EEC imports, Schnittker
Associates (1979).
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frozen meat imports exceeded an established level, which was originally
based on 1959-63 import quantities and gradually increased as domestic
production expanded. The president was required to invoke the quota if
imports exceeded the adjusted base by 10 percent (the trigger level) but
could suspend the quota or raise the base under special circumstances, as
in 1972-74, when domestic beef prices were high and rising. The trig-
ger level put supplying countries in the position of "voluntarily" re-
straining exports to the United States; that is, by holding back beef sup-
ply they avoided imposition of the quota and thereby received a quasi
rent from the higher price that resulted (Allen, Dodge, and Schmitz
1983; Reeves 1981).13

Japan attempts to maintain domestic beef prices within a range called
the stabilization zone by limiting imports through quotas and by impos-
ing ad valorem tariffs and additional variable levies on imports. Japan's
beef imports are large in relation to domestic production (table 3-15).
Although Japan temporarily banned beef imports in 1974, between
1974 and 1978 imports grew substantially, both in absolute magnitude
and as a percentage of domestic consumption.

Protection reduces trade in beef. Tariffs and quotas tend to increase
the net welfare of the importing country but reduce domestic prices in
exporting countries and harm producers there. Voluntary export re-
straints (VERS) and export tariffs increase the net welfare of the exporting
country and allow beef exporters to earn a rent from a higher-priced
market.

The amount exported under VERS is not necessarily the amount an op-
timal tax would induce. Allen, Dodge, and Schmitz (1983) estimated
that U.S. reliance on VERS rather than on an optimal tariff to reduce beef
imports reduced net U.S. welfare by about $35 million and increased
that of exporting countries by about $8 million-a result different from
that usually attributed to import restrictions. (The authors suggest that
VERS are more politically acceptable than tariffs or quotas because they
allow the United States to maintain outwardly a free-trade posture and
they reduce consumer antagonism to trade restrictions.) The Australian
Meat Board responded by limiting exports to the United States to
amounts in a fixed ratio to exports in other, lower-priced markets-an
approach which increased beef supply to secondary markets and reduced
the price there (Allen, Dodge, and Schmitz 1983). Welfare in exporting
countries could have been maximized by imposing an optimal export
tax or equivalent VER in each market-that is, by relying on market dis-
crimination rather than a tied-sales policy, as in Australia. After 1978
Australia shifted from the tied-sales export policy to an export quota li-
censing system in which shipments were restricted, thus increasing
prices of Australian beef for all importers.
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U.S. policy, in contrast to that of the EEC, did not reduce beef imports
either in absolute magnitude or as a proportion of consumption during
the 1975-77 beef crisis; rather, imports were higher than in 1975 (table
3-15). At the same time U.S. slaughter increased and herds declined
from about 130 million to 110 million head. The quota system tied to
U.S. slaughter permitted an increase in imports and thus exacerbated the
domestic situation of surplus beef and low prices.

Largely as a result of political pressures generated by this experience,
the United States in 1979 amended the 1964 Meat Import Law to in-
clude a countercyclical element. Quotas are now reduced whenever
cow slaughter is relatively high, as is expected when low prices lead to
herd liquidation. Although a minimum import quota of 567,000 tons-
roughly half the 1978 import total-is guaranteed, the new law is in-
tended to force more adjustment onto exporters, and in consequence
their adjustment to future cycles will probably be more difficult.14

Mexico and Central America are affected by VERS through the negoti-
ated quotas for access to the U.S. market, and Argentina and Uruguay
face quotas and tariffs in the EEC. It is clearly in the interest of exporting
countries as a group to negotiate VERS rather than quotas and tariffs, but
resulting VER rents in exporting countries would have to be taxed away
or passed on to producers in such a manner as not to encourage excess
production.

Static Efficiency Effects of Protection

Vald6s (1982) estimated the effects of a reduction in OECD trade re-
strictions on annual export earnings, the food import bill, and associated
real income gains and losses of developing countries, with emphasis on
Latin America. He used demand and supply elasticities from existing es-
timates in the economic literature and assumed a 50 percent reduction in
trade barriers, tariffs, and nontariff equivalents on a most favored nation
basis. The hypothetical reduction would increase world trade by S8.5
billion a year (in 1977 prices). Approximately $1.8 billion in export rev-
enues would accrue to Latin America-about 13 percent of its current
agricultural exports. The export price of beef would rise by about 7 per-
cent and the value of beef and veal exports would rise by $230 million, a
75 percent increase. Exports of most Latin American agricultural prod-
ucts would expand in response to OECD trade liberalization. The increase
in the value of beef exports would be second only to that of sugar; Latin
American beef exports would rise from 18 to 24 percent of total world
beef exports. Thus, Latin America would receive 90 percent of all gains
by developing countries from expanded beef exports, and these benefits
would be spread rather widely within Latin America. (Beef was one of
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Table 3-16. Percentage Change in Producer Beef Price, Slaughter,
and Exports, 1969-76

Country 1969-73 1970-72 1970-73 1970-76

Argentina
Price 44 34 30 -40
Slaughter -25 -16 -18 7
Exports -29 10 -18 -35

Uruguay
Price 70 69 48 -41
Slaughter -13 -22 -19 19
Exports -7 -20 -24 9

Panama
Price n.a. 7 14 -21
Slaughter 18 21 15 41
Exports -23 0 -58 25

Australia
Price -5 -6 -3 -67
Slaughter 42 1 36 74
Exports 128 23 78 67

United States
Price 35 14 38 -15
Slaughter -1 3 -3 20
Exports __a _a _a -a

EEC

Price (France) 14 12 13 3
Slaughter (EEC)b 4 -7 -6 7
Exports (EEC)b -a _a _a _a

New Zealand
Price 18 -5 6 -39
Slaughter 19 5 14 60
Exports 52 5 14 28

n.a. Not available.
a. Not applicable because this country or group was a net importer of beef.
b. Belgium, France, the Federal Republic of Germany, Italy, Luxembourg, and the

Netherlands.
Sources: Same as table 3-15.

the top three contributors to expanded export receipts for six of the
twelve countries considered in Valdes's sample.)

Countercyclical Policies and Market Adjustment

Several livestock experts (for example, Reeves 1981 and Shapiro
1980) have commented that the impact of livestock cycles is being exac-
erbated by their growing synchronization among countries. Synchroni-
zation occurs when beef markets in more than one country move in
phase with each other-for example, when slaughter rises in each coun-
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try simultaneously. If synchronization is complete, many separate
markets become one. Synchronization is not yet complete (see figure
3-2 and table 3-16). Nonetheless, growing synchronization presents
major problems for exporting nations.

if livestock sectors in all countries are synchronized, a perverse short-
run response of slaughter to price occurs worldwide. An increase in world
demand causes producers to withhold animals for herd increase, and re-
duced world slaughter (supply) results, so that even though demand rises,
consumption must decrease (figure 3-2). Strong bidders in the short-run
market will take an increased portion of the available supply away from
other countries. In a synchronized world the EEc can succeed in increasing
imports only by reducing consumption elsewhere. The situation is exac-
erbated when markets are segmented and countercyclical policies are
introduced.

In figure 3-3 the domestic supply and demand curves for exporting
countries (such as Argentina and Uruguay) are labeled D, and S.; the

Figure 3-2. Effect of a Demand Shift on World Beef Price and Supply
with Synchronized Cattle Cycles

Price Do DI SSR SLR

) \\\ /~~~ 

PO0 …

Q, QO Quantity



Figure 3-3. Effects of Countercyclical Import Policies
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domestic supply and demand curves for importing countries (such as the
EEC) are labeled Dm and Sm. Given a specific level of protection in the im-
porting markets and no export tax in the exporting countries, the price
in the exporting countries, Pi, equals the international price. The differ-
ence between P,A and the price in the importing countries, Pm, is the tar-
iff, or the tariff equivalent if there is a quota. Exports equal imports.

Assume first that income growth in importing countries causes an up-
ward shift in their beef demand curve and, if imports are constant, a
price increase. Because the short-run price response of slaughter is low
or negative, the relevant domestic supply curve is the short-run one,
SSR.'s Now suppose the EEC, in response to higher domestic demand,
chooses to permit increased imports to alleviate the domestic price in-
crease. As imports increase the international price increases. If exporters'
short-run supply functions were positively sloped (as is the long-run
supply function, SLR), higher exports would result immediately because
exporters' internal consumption would decrease and production would
increase. Instead, the higher international price leads to a sharp reduc-
tion in current slaughter as producers build up herds in anticipation of a
long-run demand increase,'6 according to SxsRu, not SLXR. As a result, price
in the exporting country must rise dramatically before the importing
country can obtain a higher level of imports.

The reduction of quota restrictions by the importing country implies
that price in the exporting country will rise as much as necessary (until
the two markets are fully joined) to bring about the imports desired. In
figure 3-3 exports expand by 50 percent, but only after Px nearly dou-
bles; Pm rises only a small amount.

Markets are cleared at the higher level of imports because the import-
ing country bids beef supplies away from consumers in the exporting
country faster than producers reduce slaughter. If slaughter falls faster
than consumption, exports (and EEC imports) decline and the importing
countries' initial price increase is exacerbated rather than alleviated by
relaxation of the quota.

In summary, prices in the exporting country rise dramatically in re-
sponse to increased world beef demand for the following reasons. (1)
Price in the exporting country is much lower than that in the importing
country and thus there is potential for bidding it up. (2) If consumption
in the importing country is large in relation to production, consump-
tion, and exports in the exporting country, relatively small variations in
importer demand result in large increases in demand in the exporting
country. (3) The short-run supply response in each country is negative,
and to the extent that markets arejoined, the repercussion effect reduces
total world slaughter. (4) Importing-country consumers obtain higher
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supplies only by bidding them away from consumers in exporting coun-
tries. (5) Because the price elasticity of demand in exporting countries is
relatively low (-0.5), domestic prices must rise substantially before con-
sumption decreases enough to provide a larger exportable surplus.

When beef demand in importing countries declines (from D' to D" in
figure 3-3), the importing country's price will decline sharply if imports
are not reduced. In figure 3-3, where short-run slaughter is assumed
completely inelastic, P,, declines to Pz'. If the short-run price response is
negative, price falls even more before markets clear. If such a price de-
cline is politically unacceptable, the importing country can reduce its
import quota to zero and maintain its domestic price at P". Then the
main costs of adjustment are passed to the exporting country, where
slaughter increases in response to declining price. The beef supply curve
in the exporting country shifts to the right, SXSR (short-run, downward
phase), if it is assumed that increased investment and animal retention
during the up phase led to herd expansion along the long-run supply
curve and that herd liquidation began from this point. Because of the
zero quota imposed by the importing country, beef supply and demand
in the exporting country must equilibrate internally, which implies that
real beef prices will fall dramatically, to P". If the net short-run supply
response in the exporting country is negatively sloped, as in the figure,
less output is marketed and less beef is exported at higher prices than at
lower prices, and producers in the exporting country lose because of
market instability caused by demand shifts-a result contrary to that
usually expected when demand is shifting (Turnovsky 1978).'7

Counter-Countercyclical Policies

Exporters have relatively few methods of protecting themselves from
countercyclical policies of importing countries. Counter-counter-
cyclical policies-which have been introduced in several countries and
discussed in others-generally attempt to stabilize domestic producer
prices by absorbing part of the change in international price and thus
avoiding counterproductive short-run slaughter changes. For example,
when international prices decline, the government may reduce export
taxes, increase export subsidies on beef, or appreciate the exchange rate.
The principal purpose is to sell less, not more, beef. If increased slaugh-
ter can be avoided when external markets turn down, less supply is
thrust on an already depressed market and prices are sustained at higher
levels. Because breeding herds are maintained, costs of herd buildup
during the next upswing are less. The divergence between international
and domestic prices and the associated efficiency losses are surely accept-
able only in the short run and if international markets are expected to re-



COUNTERCYCLICAL BEEF POLICIES AND GROWING MARKET INSTABILITY 117

cover rapidly. Another alternative-a stabilization fund which accrues
revenues during a price upswing and pays them out during a
downswing-would need to handle large amounts of money and would
be subject to technical and political difficulties (see Bureau of Agricul-
tural Economics 1979; Farm Incomes Advisory Committee 1975;Jarvis
1977b,c).

Counter-countercyclical policies may be more effective if all foreign
markets are not closed-if, for example, only one importer imposes
countercyclical restrictions. Exporting countries may then diversify
into other markets. The more elastic is demand, the less price will fall
and the less severe will be adjustment. Further, an export subsidy could
sustain domestic price while facilitating sales to alternative coun-
tries.

To a limited extent, exporting countries could stockpile beef in
canned and manufactured form for subsequent sale. Beef storage, how-
ever, is costly, and the quality of the meat deteriorates with time. (Ani-
mals can also be held for later slaughter, but it is not economical to graze
them past the age at which feed costs exceed the value of the beef pro-
duced.)

Exporting countries should provide producers with improved infor-
mation about market developments, including forecasts.

An exporting country or group of countries could take measures as
drastic as blocking exports during a price upswing to pressure importing
countries into negotiating improved market access over the entire cycle.
Such an effort would be ineffective without a high degree of coordina-
tion among exporters. Prohibiting exports as prices rise would probably
be unacceptable to most beef producers in the exporting countries and
thus politically difficult even with substantial advance preparation. A
frequent response in Latin American exporting countries has been to
impose a larger export tax when export markets boom and international
prices rise, to cushion the impact of rising international prices on do-
mestic prices and thus on domestic consumers. As a result, for any given
increase in international prices, consumption in the exporting countries
falls less, giving rise to lower exports. The taxes, however, also reduce
the increase in producer prices in the exporting countries, decreasing
herd retention, and this allows for a higher slaughter. The net impact on
the short-run change in exports is probably small but can go either way,
depending on the relative short-ran price elasticities of slaughter and
consumption. Such intervention, however, is generally not offset by ex-
port subsidies when prices fall, and so the average beef price paid to do-
mestic producers across the cycle is reduced. This discourages produc-
tion and reduces trade. It seems likely that increasing intervention in
importing countries, which brings about stronger international beef cy-
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cles, will lead to increasing intervention in exporting countries as well
and probably to reduced beef trade.

The optimal long-term solution, which would be beneficial to both
exporting and importing countries, is expanded, rather than reduced,
beef trade. Detailed negotiations would be required, and exporters
would have to take the greater initiative. Improved information flows
are important to both exporting and importing parties to improve mar-
ket functioning.

Asymmetries in Exporting Country Behavior

Beef cycles are not always synchronized as in the models discussed
above. During the last beef cycle (1969-78) important and somewhat
surprising differences among countries emerged. First, to the extent that
beef sectors in different countries were not synchronized, the magni-
tude of the cycle (even though severe) was lessened. Second, some
exporting countries were more successful than others in the sense of
maintaining exports and therefore revenues during the cycle (see table
3-16). It is important to determine whether their relative success was a
result of specific efforts (for example, improved information or better
response to the same information), accident, or other causes.

Argentina and Uruguay responded radically differently to the cycle
than did Australia and New Zealand (table 3-16). The South American
producers substantially reduced both slaughter and exports between
1969 and 1973, while the Oceania producers increased both. Oceania
producers sold output during the up phase of the cattle cycle rather than
holding back to invest as did the Latin American producers. Between
1969 and 1976 Australia, New Zealand, Uruguay, and Argentina ex-
ported 52, 43, 37, and 22 percent, respectively, of their production. The
sharp rise in Oceania's production and exports provided beef to satisfy
growing demand in importing countries, while falling production and
exports in Latin America exacerbated the growing net world excess de-
mand. Thus the behavior of Latin American countries corresponds in
large measure with that outlined in figure 3-3; behavior in Oceania does
not. Several explanations are plausible, but not all are supported by the
available information.

* There is some evidence that the regions were simply in different
phases of the cattle cycle when the international upswing began in
1969, so that one was better able to take advantage of marketing oppor-
tunities than the other. In 1969 both New Zealand and Australia were
in the midst of a long-term expansion of beef production; output had
been rising about 7 percent a year since the early 1960s. Since consump-
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tion was constant or declining, marginal increases in output went di-
rectly into exports. This expansion of production and exports was large-
ly facilitated by rising U.S. imports, particularly of manufacturing
quality beef. In contrast, Argentina and Uruguay had been in the liqui-
dation phase of a cattle cycle, largely because European imports had de-
clined after 1966. When European demand increased in 1969, Latin
American countries shifted abruptly from liquidation to expansion of
herds, and slaughter decreased substantially.

* Australian and New Zealand producers-better organized and
more informed regarding world market developments than their Latin
American counterparts-may have responded to higher market prices
by selling more rather than less beef because they believed the market
opportunity was temporary and warranted immediate sales. If producers
actually perceive that changes in beef prices are cycles-temporary fluc-
tuations about a more stable trend-rational decisionmaking should
induce arbitrage to eliminate cycles altogether. Market information
available to Oceania producers, especially that provided by the Bureau
of Agricultural Economics in Australia, is more complete and more so-
phisticated than that available to South American producers. It seems
more likely, however, that the higher slaughter in Oceania and the
higher exports after 1969 occurred because domestic producer prices
rose little or even declined between 1969 and 1973, so that signals to re-
duce slaughter were absent. In Australia, even though export prices rose
by about 7 percent between 1969 and 1974, the higher prices were ap-
parently not passed on to producers. Differences in government policy,
rather than differences in information or in producer behavior, seem
more important in explaining this example of nonsynchronization. A
case in point is Panama which, like Oceania, exported to the United
States. Panama reduced exports sharply after 1969-not, as in Argentina
and Uruguay, to increase herds, but because domestic policy reduced the
price to producers, induced higher slaughter, and channeled the in-
creased supply to consumers rather than to foreign markets.

* Dual-purpose producers, whose beef is a by-product of milk pro-
duction, experienced smaller cyclical fluctuations than specialized beef-
producing countries because milk markets were more stable. The herd
buildup and subsequent liquidation in New Zealand, where most beef
comes from dual-purpose operations, was smaller than in Australia, Ar-
gentina, and Uruguay, where production is overwhelmingly from beef
herds.

After 1974 greater parallelism emerged between Oceania and Latin
America as prices collapsed in 1975-76 and slaughter increased. (In
Australia an existing rising trend for slaughter continued.) Argentina,
Uruguay, Australia, and New Zealand increased slaughter 30, 22, 40,
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and 55 percent, respectively, between 1974 and 1976 (table 3-14). A
principal cause of the faster increases in slaughter rate in Oceania was
U.S. acceptance of increased imports from Oceania, whereas the EEC not
only reduced imports from South America but began to subsidize its
own exports to third markets. Argentina and Uruguay therefore found
it extremely difficult to sell their beef internationally in 1975. Not only
were they perhaps slower to develop nontraditional markets, but also
sanitary restrictions had been placed on their exports. (Exports did in-
crease in 1976.)

Another indication of the severity of exporters' adjustment problems
is their consumption figures. Australia and New Zealand, which had ex-
panded exports so greatly before 1974, suddenly had to increase domes-
tic consumption to equilibrate supply and demand: Australia's con-
sumption rose by 74 percent between 1974 and 1976, New Zealand's by
55 percent. Meanwhile Argentina and Uruguay expanded domestic
consumption by 26 and 13 percent, respectively.

Notes

1. The EEC was a net importer of about 422,000 tons of beef in 1970 and a net exporter of
about 300,000 tons in 1980. World beef exports expanded from about 2 million tons to about
3 million tons between 1970 and 1980. Increased protection and export subsidies by the EEC

absorbed much of this increase, and other exporting nations expanded exports by only about
300,000 tons.

2. Argentina has the potential to expand livestock production dramatically but will spe-
cialize increasingly in crops-which are more profitable-unless beef prices rise significantly
(Reca 1982). Uruguay has much less arable land and will emphasize production of beef and
wool.

3. See chapter 2 for a discussion of beef cycles. If cycles were adequately foreseen, they
could in principle be alleviated by offsetting shifts in production, but such foresight is difficult
to achieve. What appears ex post to be a fairly regular process is often not as apparent when re-
sources must be committed, and small errors in timing can cause large economic losses. None-
theless, improved information to producers should alleviate worsening of the cycle by their
short-run reactions, even though unforeseen exogenous shocks would still occur and have
some effect.

4. The expansion of production in Australia in the early 1970s was predicated largely on
the high prices received in the North American market as a result of "voluntary" export con-
trols negotiated with the United States. Exporters received rights to export to this favored
market in proportion to their exports to less attractive nontraditional markets; producers re-
ceived an average price weighted across all markets rather than a marginal price (Allen, Dodge,
and Schmitz 1983). The price received by producers exceeded the marginal price, and this cre-
ated incentives to produce well beyond the point of maximum profitability.

5. These expectations were widely held within the private trade and were reinforced by
projections by influential international and national agencies concerned with livestock pro-
duction such as the FAO, the World Bank, and the USDA.

6. See United Nations, Monthly Bulletin of Statistics, and World Bank (1985). Use of a de-
flator linked to the U.S. economy, such as the consumer price index, wholesale price index, or



NOTES 121

implicit gross domestic product (GDP) deflator, better indicates purchasing power within the
United States, whereas the MUVI better indicates the purchasing power of beef as a primary
commodity in international trade.

7. This assertion is not true for Australia, which was forced to sell meat in secondary mar-
kets during 1975-79 at prices well below what it had received during previous troughs. Aus-
tralian producers faced lower prices at least in part because they decided to liquidate a larger
proportion of their herds after 1973 than did Latin American producers, and a large proportion
of the resulting increase in exports had to be sold in secondary markets. Australian exports to
secondary markets are declining. Thus, international beef prices have recovered partly because
a reduction in supply has offset the reduction in demand.

8. The following relations hold: slaughter equals consumption plus exports (s = c + x),
and annual beef production equals slaughter plus the change in herd during the year (q = s +
dHI). Therefore, consumption plus exports equals production less the change in herd (c + x = q
- dM). Assume that initially dH = 0, q = s = 100, c = 67, and x = 33. Then, if output grows at 6
percent a year, in the fourth year q = 100 (1.06)4 = 126. If no further herd buildup occurs
after year 4-that is, dH = 0-then potential exports are 59(x = 126 - 67), an increase of 79
percent over the initial level of exports.

9. In fact, Argentina and Uruguay reduced exports during 1971-73 to build up herds, but
just as exports should have begun rising, they found their exports reduced by closure of the EEC

market in 1974 and 1975. Australia expanded exports until 1974 but then was also forced to
reduce exports (at a time when domestic slaughter was rising) in 1974 and 1975. Exports in all
three countries rose sharply in 1976 but went increasingly to secondary markets at dramatical-
ly lower prices (tables 3-13 and 3-14). The point is not to show that exports behaved different-
ly than expected but to emphasize that, although closure was formallyjustified in the import-
ing countries by economic recession, some restriction was likely to have been imposed in any
case. Subsequent policy has shown that a desire to provide permanently higher prices to pro-
ducers was the major reason for the restrictions.

10. An Expert Consultation on Commodity Trade in Livestock and Meat Products, spon-
sored by the FAO, was held in Santiago, Chile, in September 1983 to promote an exchange of
experience among Latin American countries. This meeting sought to stimulate interest in live-
stock policy within the region.

1 1. The regional distribution of growth is important. Although it might seem that Latin
America could benefit more from growth in developing than in developed countries, since de-
veloped countries impose the most severe trade restrictions and have the lowest income elastic-
ity for beef, developing countries outside Latin America neither consume nor import much
beef. Significant increases in world beef trade during the next decade therefore will have to
come mainly from increased imports by the developed countries.

12. The United States encouraged and helped finance campaigns to eradicate FMD in Mexi-
co, Central America, and northwest Colombia to assist cattle development in these countries
and to protect U.S. herds from reinfection. A small additional supply of beef to the United
States was thereby created.

13. Australia's negotiated share has averaged about 50 percent of U.S. imports in most
years. It rose in the late 1970s because other countries, particularly Mexico, were unable to
maintain shipments. New Zealand supplies over 20 percent of total U.S. beef imports and
Central America and Canada supply most of the remainder.

14. Simpson (1982) argues that the new law may be less countercyclical in effect than in-
tended. Other U.S. regulations that could affect U.S. beef imports include the Countervailing
Duty Law, which imposes countervailing duties on imports the production or export of which
is subsidized, and the Antidumping Act, which provides for duties when imports are sold at
less than "fair value" (Reeves 1981). These regulations could affect exports from countries
which attempt to subsidize beef exports during the downturn of the cycle.

15. Theplacementofthis curve is consistentwith recentexperience. From 1969 to 1973, as
beef demand rose in the United States and the EEC, internal beef prices rose and beef slaughter
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tonnage declined 1 percent in each region. Between 1970 and 1973 slaughter tonnage then de-
clined 3 percent more in the United States and 6 percent more in the EEC, and total world
slaughter declined 2 percent.

16. Or to store wealth (Sapelli 1984).
17. The model can be made more realistic by including third markets. If these markets are

only consumers, they alleviate market cycles by yielding beef to the dominant consumer dur-
ing the up phase of the beef cycle and absorbing beef released during the down phase. If these
third markets are also producers and their short-run production is inversely price responsive,
their inclusion stabilizes world beef markets as long as the slope of their demand curve is lower
in absolute value than that of their net short-run supply curve.
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World Bank Lending
for Livestock Projects

THIS CHAPTER REVIEWS the World Bank's efforts to encourage livestock de-
velopment in Latin America. It provides data on the Bank's funding of
livestock development in Latin America, the chronology and regional
distribution of its lending, and its subsector emphasis. The Bank's live-
stock development strategy is outlined and discussed and its principal
successes and failures are noted. Finally, the main issues that arise in im-
plementing livestock projects in Latin America are discussed.

History

The first Bank project in any region that focused specifically on live-
stock was in Uruguay in 1959. In 1963 a livestock division was formed
in the Bank. During the next decade livestock projects were initiated in
nearly every country in Latin America. By 1983 the Bank had financed
approximately seventy-five projects with important livestock develop-
ment components in twenty different Latin American countries. Of
these, fifty-two have been completed and twenty-three are being imple-
mented.1

Appendix table A-3 provides basic data on projects in Latin America
with important livestock components. It shows the date of loan
approval and closing, the total project cost, the loan amount, the ap-
proximate amount devoted to livestock development, and the number
of livestock subsectors assisted. Tables 4-1 and 4-2 present synopses of
this information by country and by year, and figures 4-1, 4-2, and 4-3 il-
lustrate trends.

By 1983 the Bank had provided to Latin American countries seventy-
five loans involving livestock. The loans totaled $2.3 billion (in current
U.S. dollars), and about $1.0 billion was earmarked for the livestock
sector. The total cost of the projects (including all sources-the Bank,
governments, commercial banks, and producers) was approximately
$7.0 billion; the total amount spent on livestock was about $3.0 billion.

123
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Table 4-1. World Bank Project and Livestock Lending, by Country
(millions of current U.S. dollars)

Total funds
Year of Total loan Number of for

Country first loan fundsa projects livestock
Argentina 1967 15 0b 2b 15.0
Bolivia 1967 38.9 7 17.0
Brazil 1967 102.5 2 65.6
Chile 1963 80.6 4 33.5
Colombia 1966 161.6 7 72.5
Costa Rica 1968 30.0 3 19.0
Dominican Republic 1971 5.0 1 5.1
Ecuador 1967 50.7 5 27.1
Guatemala 1971 4.0 1 4.0
Guyana 1970 2.2 1 2.2
Honduras 1970 58.4 5 22.0
Jamaica 1970 8.1 2 4.9
Mexico 1965 1,484.0 12 473.2
Nicaragua 1973 8.5 1 6.8
Panama 1973 12.7 2 12.7
Paraguay 1963 108.2 7 89.4
Peru 1973 25.0 1 12.5
Trinidad and Tobago 1967 5.0 1 2.0
Uruguay 1959 95.7 8 86.1
Venezuela 1972 3.1b 2c 3.1
Total 2,299.2 75 986.3

a. Utilized or committed.
b. Two loans were approved; the second loan was canceled at the request of the government

before implementation began.
c. Two loans were approved; both were canceled at the request of the government; some of

the first loan and none of the second were implemented.
Source: World Bank.

When measured in constant 1980 U.S. dollars, the amounts loaned by
the Bank are about 50 percent higher-about S1.5 billion-and the
total cost of Bank-assisted livestock investments is about S4.5 billion.

After the initial livestock project in Uruguay in 1959 the Bank fi-
nanced projects in Chile and Paraguay in 1963, in Mexico in 1965, and
in Colombia in 1966. Livestock projects were begun in five other coun-
tries in 1967, and by 1973 livestock lending had been initiated in twenty
Latin American countries (figure 4-1). The Bank first provided assis-
tance to temperate countries (Argentina, Brazil, Chile, and Uruguay),
where the technology to be transferred appeared most directly applica-
ble, and to other countries that had large, important cattle sectors
(Colombia, Mexico, and Paraguay), but efforts were made to identify
and implement livestock projects in nearly every country in the region
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Table 4-2. World Bank Loans For Livestock in Latin America, by Year
(millions of U.S. dollars, current or 1980 as specified)

Value,
Latin America

Number Value Value excluding Value,
Year approved (current) (1980) Mexico (1980) Mexico (1980)

1959 1 7.0 19.1 19.1 0.0
1960 0 0.0 0.0 0.0 0.0
1961 0 0.0 0.0 0.0 0.0
1962 0 0.0 0.0 0.0 0.0
1963 2 22.6 54.2 54.2 0.0
1964 0 0.0 0.0 0.0 0.0
1965 2 25.2 56.7 28.6 28.1
1966 2 24.2 52.8 52.8 0.0
1967 5 62.1 131.0 131.0 0.0
1968 1 2.7 5.5 5.5 0.0
1969 3 59.4 117.6 53.3 64.3
1970 8 26.8 51.2 51.2 0.0
1971 5 60.4 111.7 42.4 69.4
1972 4 40.3 72.1 72.1 0.0
1973 6 111.6 193.1 97.9 95.2
1974 6 45.3 74.3 38.2 38.1
1975 4 33.3 48.9 48.9 0.0
1976 4 74.4 100.4 16.1 84.4
1977 6 64.1 82.1 62.5 19.6
1978 5 117.5 141.0 3.0 138.0
1979 4 34.0 37.4 37.4 0.0
1980 5 119.1 119.1 24.5 94.6
1981 1 30.0 27.3 27.3 0.0
1982 1 26.3 21.8 0.0 21.8

Total 75 986.3 1,517.3 865.8 651.5

Source: World Bank.

within a relatively short period. During 1965-73 livestock projects
were started in sixteen countries, or two countries a year. As shown in
table 4-1, in fourteen of twenty Latin American countries the initial
project was followed by at least one subsequent project. The size of the
Bank's livestock staff grew accordingly, particularly through the mid-
1970s, to permit identification, preparation, and appraisal of new proj-
ects and supervision of the Bank's growing portfolio.

Even though a large number of countries has received at least some
support, lending for livestock has concentrated on a few countries.
About half of total Bank financing for Latin American livestock devel-
opment has gone to Mexico.2 Brazil, Colombia, Mexico, Paraguay, and
Uruguay together account for 80 percent.

Project activity and lending rose rapidly in real terms through 1973 (a
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Figure 4-1. Lendingfor Livestock in Latin America, 1959-80
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three-year moving average is used to smooth the annual variations) but
declined gradually thereafter (figure 4-3). The decline is somewhat
more accentuated when Mexico is excluded; lending there appeared to
peak in 1978.

There are several reasons for the slowdown in Bank livestock lending
in Latin America after 1973. International beef prices peaked in 1973,
dropped precipitously in 1974-75, and remained at relatively lower lev-
els through 1982 (with a slight temporary recovery in 1979 and 1980).
The decline in beef prices severely reduced the profitability of beef pro-
duction, discouraged investment, and induced both the Bank and gov-
ernments to attach lower priority to the beef sector, at least temporarily.

The Bank initially emphasized livestock development on relatively
large commercial ranches in Latin America in the belief that the specific
techniques and investments being recommended were most profitable
on such ranches and that a significant impact on national production
and exports could be achieved most rapidly witil this approach. In the
early 1970s, however, when the Bank began to place greater emphasis
on the distributional impact of its lending, the Bank's executive direc-
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Figure 4-2. Number of World Bank Projects with Major Livestock-Related
Investments Approved Annuallyfor Latin America, 1959-80
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tors, management, and staff began to question whether livestock financ-
ing should receive such a high priority if it went principally to large and
affluent ranchers. As a result the Bank somewhat de-emphasized live-
stock lending except for relatively small farms.3 This change in strategy
shifted the emphasis from specialized beef production toward dual-
purpose or triple-purpose cattle production in a more complex small-
farm system and often resulted in livestock assistance being provided as
part of broader programs-for example, as a component of a rural devel-
opment project. At least initially, lending to smaller producers required
greater staff effort and costs and greater alterations in technology, and
therefore fewer loan funds could be absorbed. (Because few of the com-
ponent projects have been completed and evaluated as yet, this retro-
spective refers principally to the earlier livestock projects.)

Another possible reason for the slowdown in lending is that in 1972
the Bank was reorganized along regional rather than sectoral lines. The
livestock division was disbanded and its staff was dispersed among the
newly created regional divisions. Within this new framework livestock
per se may have received lower priority.
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Figure 4-3. Amount of World Bank Livestock Loans Approved Annually
for Latin America, 1959-82
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Livestock Lending Strategies and Results

The Bank's financial assistance for livestock has been primarily for
beef production (about 60 percent of total funding). In all twenty coun-
tries receiving assistance at least some financing went for beef produc-
tion. Dairy farming was second, with about 30 percent of total funding
in sixteen countries. In nine countries project design allowed flexibility
for lending to dual-purpose (beef-milk) enterprises. About 5 percent of
total funds was for sheep in eight countries, mainly where sheep are
often grazed jointly with cattle; about 4 percent was for swine in six
countries; and about 1 percent was for poultry in four countries. Smaller
amounts have been loaned for goats, cameloids (alpaca, llama, and vicu-
na), rabbits, and bees. No project was specifically designed to promote
animal traction, but several projects financed small amounts of such
investments.
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Beef

The Bank initially emphasized beef because it was already the most
important livestock activity in terms of production, consumption, and
exports and because the region's abundant grassland, favorable climate,
good breeding stock, and long livestock tradition gave it considerable
production potential. It also appeared that international demand for
Latin American beef output would increase. The level of livestock pro-
ductivity in the region was considerably below potential. Calving rates
were low, averaging 60-70 percent in temperate regions and 40-50
percent in the tropics. Mortality rates, especially for calves, were rela-
tively high-5-20 percent, depending on the subregion. Animal
growth rates were low: heifers calved at three years and steers were
slaughtered at three to five years.4 In most of the region government
support for the livestock sector was weak in terms of technical assis-
tance, research, financing, and economic policy. Producers seemed
skeptical of major investments and new technologies.

The Bank concluded that significant increases in output and a favor-
able return to producers' investments could be achieved by introducing
new technologies and management techniques, provided that credit
was available at reasonable terms, investments were well chosen and im-
plemented, and economic discrimination against the livestock sector
was reduced.

TECHNOLOGY. The technology underlying most beef development
projects involved several elements. Because it was believed that low cat-
tle productivity in Latin America was mainly a result of poor animal nu-
trition, emphasis was placed on establishing improved pastures and
improving management of existing pastures. Measures included intro-
duction of new grass species and grass-legume pasture mixes, use of
phosphatic fertilizer, improved pasture rotation, and better weed con-
trol. Use of mineral supplements critical to animal development and
particularly to reproduction was also encouraged. Infrastructure and
equipment-fencing, corrals, water points, and machinery-were pro-
vided where necessary for pasture establishment, forage preparation,
and weed control.

Animal health was dealt with chiefly by improving ranch infrastruc-
ture (dips and crushes) and training ranchers in better methods for con-
trolling infectious and parasitic diseases. No major infectious killing
diseases of cattle were found in the region. Foot and mouth was endem-
ic in much of the region and caused significant production losses, but
herds had acquired considerable natural resistance and losses from
deaths were low. Broader animal health measures, chiefly vaccination
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campaigns against FMD, were supported mainly by the Inter-American
Development Bank under a tacit division of responsibilities with the
World Bank. Improvement of breeding stock was not widely empha-
sized for beef projects because the existing herds were considered genet-
ically well suited to targeted production conditions. Most projects pro-
vided funds for herd expansion by individual ranchers to permit higher
stocking rates and to utilize fully the planned investments in pasture and
physical capital. The important task of training producers in the proper
use of their investments was undertaken partly by project staff but most-
ly by existing livestock technical assistance agencies, private sector con-
sultants such as veterinarians, and the producers themselves, through
learning-by-doing.

Projects usually focused on the livestock breeding sector because the
proposed investments and management techniques were expected to
have the greatest effect on calving rates and thereby provide a greater
number of less expensive animals for fattening. It was also expected in
most projects that steers would be slaughtered at heavier weights and
younger ages.

INSTITUTIONS. Projects sought to fund and strengthen both public and
private livestock and agricultural credit institutions to facilitate and im-
prove the efficiency of private on-farm development. Every Latin Ameri-
can project included a credit component. Funds were usually loaned by
the World Bank to the central bank and then channeled by government
development banks or commercial banks to individual producers. Efforts
to strengthen the livestock credit system included training staff to evalu-
ate proposed loans on technical grounds that involved projected cash
flows rather than collateral availability, indexing subloans to maintain
positive real rates despite inflation, and monitoring loan arrears. Subloan
rediscounting was used to induce private commercial and public banks to
increase lending for livestock. Technical units were established to pro-
vide assistance to ranchers in the planning, design, implementation, and
operation of project-financed investments.

ECONOMIC POLICY. The Bank consistently encouraged governments to
remove beef export taxes and beef price controls and to set positive real
interest rates on livestock loans (often through formal indexing) to im-
prove resource allocation.

PUBLIC INFRASTRUCTURE. In most countries expenditures on infrastruc-
ture were minimal because the initial emphasis was on major producing
areas already served by at least moderate infrastructure. Where impor-
tant cattle-producing areas required development of such infrastructure
as roads and bridges, the investments were usually implemented
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through separate transport projects. The Bank also provided limited
amounts of financing for technical assistance programs, livestock re-
search, training in animal husbandry, and agroindustrial (marketing and
processing) facilities. Only one project financed a parastatal livestock
production unit, and it was unsuccessful.

Dairy

Bank assistance for dairy development in Latin America came after
and in part as a result of beef development efforts. The second livestock
project in Latin America was a large dairy project in Chile in 1963. In
other countries where large livestock programs were implemented at an
early date-Bolivia, Colombia, Ecuador, Mexico, and Uruguay-
projects which focused first on beef were gradually extended to dairy. In
Central America and the Caribbean, where most producers had dual-
purpose operations, projects were initially designed to increase beef out-
put or beef and milk output jointly. In these projects the emphasis on
milk production increased over the years.

Recognition that the regional demand for milk was growing rapidly
encouraged dairy development, as did the Bank's heightened concern
with income distribution. The Bank channeled an increasing propor-
tion of its assistance toward small farms during the 1970s, which also
led to an emphasis on dairy rather than beef operations.

Although there are pockets of intensive modern dairy farming in sev-
eral Latin American countries, the predominant and most rapidly grow-
ing system in the area is the dual-purpose (beef-dairy) operation.5 It is
well suited to available feed resources and climate, and its production
flexibility reduces risk. The project strategies utilized for dairy develop-
ment were similar to those for beef development, although greater em-
phasis was placed on genetic improvement of the herd, on improved
pasture, and on storage of surplus forage to maintain higher nutrition
levels at low cost throughout the year. In tropical areas criollo and zebu
(Bos indicus) breeds were crossed with Bos taurus (usually Holstein or
Brown Swiss) to increase milk production while maintaining resistance
to climate, disease, and parasites.

To produce milk at low cost, farmers were encouraged to adopt a
New Zealand system in which feeding is based on improved pastures
and fodder and only limited use is made of high-cost concentrates. This
system results in large seasonal variations in milk supply but yields a
higher total supply for a given cost. In most countries total supply is less
than demand, and imported milk can be processed and reconstituted for
use during the period of low supply to cover market demand. It would
be costly to achieve high year-round levels of fresh milk production,
which is sometimes urged by the milk processing industry.
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In most countries the Bank provided little financing for milk han-
dling and processing facilities. Existing facilities, largely constructed in
the 1950s and 1960s, were adequate. Frankel (1982) points out that the
widespread preference for raw milk (boiled by the consumer before use)
allows distribution directly to consumers through informal mecha-
nisms, without processing. He notes, however, that existing milk sheds
will have to be expanded as demand grows, particularly where consum-
ers depend on smallholders who are distant from urban areas or collec-
tion networks. Milk prices, like beef prices, are often held at low levels
by the government, but such controls have been less effective where di-
rect sales from farmer to consumer through the informal market are
large.

No detailed strategies were developed for other livestock in Latin
America, although sheep production benefited considerably in some
countries from pasture investments similar to those for cattle. Project
support for poultry, swine, and other small species was usually designed
to fit local needs and practices.

Investment and Management Interdependencies

Investments in physical capital and management to increase output
per hectare and per animal may pay off only if they are part of a well-
coordinated package. For example, improved fencing and corrals would
permit better use of existing pastures, but the increased output may be
too small tojustify the size of the capital expenditure, whereas a smaller
investment for improved herd management would be profitable. Larger
investments may become profitable if pastures are first improved with
more productive grass species or fertilized grass-legume mixes so that
more animals can be carried per unit area; then improved infrastructure,
which permits better animal management, will yield higher returns.
But more productive pastures (particularly the fertilized grass-legume
mixes) mean increased variable costs and require more sophisticated
management if they are to be profitable. Herd expansion is necessary to
utilize fully the increased pasture production and tojustify the increased
expenses, and the additional animals must be purchased, for natural herd
buildup takes several years, and to wait that long for increased produc-
tion would sharply reduce the profitability of the investment. Because
disease losses are more damaging to profitability in a high-production
operation, improved health practices are needed. Time-honored tradi-
tional practices must be discarded and others must be learned to obtain
the productivity desired from the new package. Thus, the introduction
of far-reaching and closely interlinked changes into the livestock sector
makes production increasingly complex.



LIVESTOCK LENDING STRATEGIES AND RESULTS 133

Problems Encountered

Although the Bank's approach had technical and economic merit, the
severity of the problems was initially underestimated.

* The economic context in most countries proved less favorable than
expected. Government intervention in livestock markets resulted in
lower beef prices and lower profitability for investments that were de-
signed to increase production. Beef prices were also highly variable,
which entailed increased risk for producers and discouraged large in-
vestments. The international downturn in beef prices after 1973 further
impaired profitability.

* Livestock production in Latin America traditionally has been a
low-input, low-productivity activity. Cattle producers were therefore
reluctant to introduce radical changes in technologies and management
styles and to make substantial capital investment. Many projects were
accepted by ranchers more slowly than expected.

* In many if not most countries a major problem has been banking
delivery systems and procedures, including inadequate evaluation of
farm investments and insufficient technical assistance.

* Although economic and technical planning was believed necessary
to ensure profitable investments in most Bank projects, most ranchers in
Latin America were unaccustomed to such planning or even to the
maintenance of relatively basic production and financial records. Proj-
ect design generally had to provide for training government technicians
in physical and financial planning. The staff then had to convince
ranchers (and often commercial bankers) of the value of their skills.

* Technical assistance was usually weaker than expected. Technical
staff from the project units and from commercial banks were usually so
occupied with the planning, evaluation, and implementation of ranch
investments that they had little time to devote to ongoing technical
assistance. Regular ministerial livestock extension agents were usually
not effective or were not drawn into projects.

* Many of the livestock technologies introduced were taken from
New Zealand and Australia and often functioned worse than had been
expected, although they had substantial long-run promise. In some
cases relatively simple technical adaptations were required for successful
transfer; in others adaptations that were more complex and required sig-
nificant managerial change and improvement were not profitable
enough to induce the changes necessary for optimal performance. A re-
inforcing interaction among low prices, poor management, and poor
technical performance contributed to lower adoption rates.

* The technological approach sometimes took insufficient account
of the socioeconomic context that determined farmers' decisions. Many
landowners were semi-absentee, with a diversified investment portfo-
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lio. Often the farm was held as a hedge against inflation and a flexible
savings account. When cash flow was high, the money could be invest-
ed in additional cattle to be sold again when cash was needed. This flexi-
bility was especially attractive where capital markets were underdevel-
oped. The traditional system entailed only limited risks, did not require
large management inputs, and sometimes enabled landowners to obtain
subsidized loans. Attempts have been made to control the diversion of
project funds by inspection of the investments financed, but this is a
time-consuming process, and full verification is difficult. For example,
it is relatively easy for a farmer to sell part of his cattle, take the money
out of the sector, and then apply for subsidized credit to bring the farm
back to a fully stocked (or expanded) level. In about half of the projects
livestock purchases accounted for a larger proportion of farm invest-
ments than had been planned.

Evaluation of Project Outcomes

Despite the aforementioned obstacles, livestock lending in Latin
America has been reasonably successful. Ex-post estimates of the eco-
nomic rate of return are available for thirty-two completed projects. Al-
though the ex-post returns were consistently below the rates anticipated
at project appraisal, they averaged 13 percent in real terms. Two-thirds
of the projects had an economic return above 10 percent and four proj-
ects had returns equal to or less than zero. The returns have been consid-
ered adequate, especially considering that many of the projects under-
taken were pilot or experimental efforts.6

In most Latin American countries in which the Bank funded live-
stock projects, significant institutional improvement and technological
learning have taken place-benefits that should be included in figuring
the overall return to project investments. The projects injected a variety
of new ideas into the livestock sector: time-honored traditions were re-
examined, financial institutions upgraded procedures for loan evalua-
tion and disbursement, technical assistance agencies acquired larger and
better trained staffs and became more active, governments analyzed
livestock policy in greater detail at both the micro and macro levels, and
livestock research was stimulated.

Issues in Project Implementation

Review of specific issues that came up repeatedly during the imple-
mentation of World Bank livestock projects can yield insights and pro-
vide helpful guidelines for future project design.
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Producer Beef Prices

Intensification of beef production in Latin America depends on the
introduction of new investments and management techniques, which
in turn depend for their profitability on sufficiently high and stable pro-
ducer beef prices. To encourage production the Bank encouraged gov-
ernments to set policies that would allow beef prices to rise to the inter-
national level. Governments generally agreed with this during loan
negotiations, but they faced a difficult political tradeoff between higher
prices for producers and lower prices for consumers. Governments
wanted the increased production and expanded exports that could result
from higher prices; but urban consumers were much more numerous
and politically more powerful as a group than producers and, given the
importance of beef in their budgets, were concerned about beef prices.
Desire to control inflation also encouraged governments to restrain beef
prices.7 Thus, domestic political pressures usually induced governments
to intervene and decrease beef prices over the course of a livestock proj-
ect despite frequent long discussions with the Bank about the appropri-
ate level of livestock prices.

In a few countries where prices have been relatively free, producers
seem willing to make investments throughout the price cycle, especially
during price upswings. For example, Paraguay has had no export taxes
since 1963, when the government monopoly over retail distribution
was also terminated, and output has been expanding at a rapid pace.

The past two decades have been marked by serious producer price in-
stability in Latin America owing partly to government intervention and
partly to fluctuations in international beef prices. The most dramatic
changes occurred between 1969 and 1976. The rapid rise in prices be-
tween 1969 and 1973, despite government efforts at restraint, encour-
aged producers to invest in beef production. After 1973, however, prices
declined even more sharply than they had risen. Such fluctuations create
uncertainty and add to the risk of costly fixed investments.

Livestock prices are likely to increase in most countries only as do-
mestic demand rises in relation to domestic production. Technical
change and livestock improvement will continue even under the exist-
ing price relations, given the investments currently being made in re-
search and in transfer of technology. But obviously such advances will
be much slower than they would be if prices were more favorable.

Interest Rates and Subsidized Credit

Long-term credit was an essential component of the livestock devel-
opment effort because the investments proposed were large in relation
to the, existing cash flow of ranch enterprises and had relatively slow



136 WORLD BANK LENDING FOR LIVESTOCK PROJECTS

gestations. In most projects individual ranches were not expected to
generate a positive cash flow from the new investments until about the
seventh year.

Because of the rather undeveloped nature of local financial markets in
most of the region, special efforts to arrange for long-term financing
were required. In many Latin American countries the financial sector
had been subject to tight government control designed both to limit in-
flation and to channel financial resources to selected uses. Interest rate
ceilings had often been set at levels well below the opportunity cost of
capital. The prevailing inflation made credit a "bargain" for which
there was always an "excess" demand, but only moderate amounts of
short-term credit and practically no long-term development credit were
available. The credit that was available was rationed by administrative
means rather than by the price mechanism and generally went to large,
wealthy, socially and politically well-connected ranchers who could
offer attractive guarantees. Meanwhile, smaller ranchers and farmers
usually found either that credit was inaccessible or that it involved high
costs, in terms of documentation time and access to bank employees,
which discouraged them from applying for it.

The Bank encouraged governments to provide long-term financing
for livestock and asked domestic commercial banks to make loans on the
basis of technical evaluation-that is, on investment profitability rather
than mortgage guarantees. Long-term loans at subsidized rates were fea-
sible only for public institutions that received government assistance.
By using commercial banks, the Bank encouraged governments to raise
interest rates on livestock lending to positive, real levels; sometimes the
Bank insisted on this as a condition of lending. Because inflation in
many countries was variable and unpredictable, loan indexing was the
most feasible means of raising rates, and the Bank urged the introduc-
tion of indexing on numerous occasions-for example, in Argentina,
Brazil, Chile, and Uruguay-in hopes that a successful experience with
indexing in the livestock sector might lead to adoption of loan indexing
throughout the agricultural sector and perhaps even the economy at
large.

Indexing proved controversial. Farmers opposed it, partly because it
raised their borrowing costs and partly because they often found the
mechanism difficult to understand. Commercial banks thought that it
raised their borrowing costs, and their staffs found indexing complex
and difficult to implement. Some public banks also opposed indexing
because they did not want to lose the competitive edge over private
banks that being able to offer cheaper, publicly subsidized loans gave
them.

The choice of index also proved to be politically charged. When beef
prices were falling in relation to other prices, farmers wanted to use a
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beef price index, but when beef prices were rising more rapidly than the
general price index, they wanted to switch to the latter, and they sought
to switch back and forth between indexes as convenient. Often, govern-
ments supported producer requests to switch indexes out of fear that the
prevailing price structure and loan indexation were making livestock
investments unprofitable. Governments used indexing to assist produc-
ers and encourage investments rather than to preserve loan capital. Al-
tering the index was more acceptable than letting beef prices increase or
livestock investment decline. On several occasions indexing systems
were changed unilaterally by government officials who felt that interest
rates were too high in relation to international beef prices.

The indexing effort produced mixed results; effective interest rates
on livestock loans were usually higher than without indexing but below
the rates desired by the Bank. Although indexing was used for livestock
projects in some countries, at least temporarily, the projects did not
seem to induce its acceptance for the agricultural sector as a whole, at
least not initially. 8 Moreover, indexing discussions absorbed consider-
able Bank and government staff time and energy and displaced technical
and economic issues that were more directly related to project imple-
mentation. Full indexing also often did reduce investment profitability
to a level that producers found unacceptable (because low beef prices did
not provide a competitive return), and a decline in borrowing for invest-
ment resulted.

The Bank often had to choose between an institutional change-that
is, subloan indexing, which it sought as an aspect of its livestock
projects-and a productive change-that is, adoption of the technolo-
gies being financed, which was the projects' principal emphasis. Only if
beef prices improved could both high positive interest rates and signifi-
cant technological adoption be achieved, but it was politically difficult
to engineer both higher beef prices and high positive interest rates
simultaneously.

Low real interest rates on livestock credits were widespread in Latin
American countries. Their persistence was often justified economically
as being necessary or desirable to offset the unfavorable agricultural
terms of trade that resulted from efforts to encourage industrialization.
But although low prices and low interest rates may indeed offset distor-
tions in terms of production and welfare, this is not necessarily so.

Transfer of Technology

Much of the technology introduced in the Bank's Latin American
livestock projects was brought from Australia and New Zealand. The
transfer of technology required competent technical direction. The
Bank usually encouraged creation of semi-independent project units in
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the ministries of agriculture or the central banks to plan and implement
the projects. Creation of a special unit (with special salary scales, if nec-
essary) was expected to permit easier staff recruitment, reduce red tape,
and isolate the project from political pressures to make loans on other
than technical criteria. In most cases technical direction was initially
provided by an expatriate, that is, an Australian or a New Zealander,
who was familiar with the techniques being introduced. Expatriate
technical directors were also expected to have a better blend of practical
and technical livestock knowledge, to be less influenced by political or
other pressures in approving loans, and to be more accustomed to deal-
ing with agricultural credit.

The principal problem created by use of such a project unit was ten-
sion between the new unit and the agencies it supplanted. Although
technical direction generally worked well, language difficulties and
staff turnover were obstacles. In several instances governments argued
that local technical directors would be more effective. The issue turned
partly on the degree to which the new technology was different from
that used locally and how suitable it was for direct transfer without ad-
aptation. Success largely depended not only on the technical skills of
foreign directors but also on their ability to adapt technology to local so-
cioeconomic conditions and to motivate staff, government officials, and
producers and communicate effectively with them. Their performance
levels were mixed; some performed excellently and others less well.
During most of the past decade, all projects have used national directors.

Efforts to improve animal nutrition by introducing fertilized grass-
legume pastures in both temperate and tropical areas proved much more
difficult than expected. Problems were encountered with pasture estab-
lishment and with maintenance under grazing Jarvis 1980, 1982a;
Roberts 1979). Phosphatic fertilizers were applied to stimulate planted
legumes, which in turn fixed nitrogen in the soil to stimulate planted
grasses. Although this fertilized grass-legume technology offered po-
tential for substantial production increases, it was considerably more
management-sensitive and riskier than traditional methods. The diffi-
cult business of maintaining the desired species mix and nutrient bal-
ance through proper animal management under severe seasonal condi-
tions had to be learned through trial and error. On many ranches
management was not accustomed to providing such detailed supervi-
sion of animals and pastures and was often unprepared to learn quickly.
As a result of management error, pasture productivity sometimes de-
clined sharply and investments were eventually lost. Indeed, on most
projects differences in management ability led to widely varied eco-
nomic returns. When livestock prices fell and producers faced a cash
squeeze, many failed to refertilize, and pastures deteriorated rapidly.
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In Latin America large landowners, particularly cattle producers, are
often semiabsentee. Because of the limited social and cultural amenities
in rural areas, producers prefer to reside in urban areas and to visit the
ranch periodically to provide instructions to the administrator or fore-
man entrusted with daily responsibility. But the foreman may have in-
sufficient training or ability or have been delegated insufficient authori-
ty to manage new technologies efficiently. The interaction among low
beef prices (which make extensive production methods relatively more
profitable), large landholdings (which permit semiabsenteeism), and
poor management (which lowers the profitability of new technologies
and thus slows their adoption) make changes in the livestock sector dif-
ficult to achieve Oarvis 1980; Obshatko and de Janvry 1972).

Input Prices

Intensification of livestock production increased the importance of
purchased inputs, the costs of which were frequently considerably higher
in Latin America than elsewhere. Many inputs, such as fertilizer, machin-
ery, and fencing, had to be imported and were subject to high tariffs.
High input prices significantly lowered the profitability of livestock in-
vestments. For example, when the Uruguayan government subsidized
phosphatic fertilizer to encourage adoption of fertilized grass-legume
pastures, there was a positive but limited effect on profits and pasture
adoption. These subsidies, however, created fiscal strain as fertilizer use
increased, and the subsidies were eventually discontinued.

Investment Design

Livestock investments in breeding enterprises require seven to nine
years to achieve a positive cash flow. Producers therefore need a lengthy
grace period for their investment loans so that they do not have to sell
livestock at a loss to make loan payments. In some projects the original
grace periods were too short.

Where price cycles were significant, profitability depended impor-
tantly on the timing of investments. Producers often invested when
prices and expectations were high only to find that prices were low
when their output was ready for market. Conversely, investments made
when prices were low sometimes became profitable when prices rose.

In some early projects an effort to introduce modern technologies led
to infrastructure investments, such as fences, corrals, and dips, which
proved too costly in relation to the incremental production achieved.
Some designs were too sophisticated; others used materials that were
too expensive or that lasted only a short time under the conditions faced.
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Subsequent projects focused on designing more suitable infrastructure
and controlling more tightly the amount of investment made.

The national supply of breeding animals is sharply limited and cannot
be rapidly expanded, particularly when calving rates are low. Although
an individual producer who is understocked finds it profitable to pur-
chase additional animals, it is impossible for all producers to purchase si-
multaneously; their efforts will only increase the price of the available
animals. Livestock development efforts sometimes led, as in Ecuador, to
a sharp bidding up of the price of breeding animals, which were a major
part of the investment package. The higher prices encouraged an expan-
sion of breeding in the longer run, as desired, but also reduced the prof-
itability of current ranch investments. Thus, the amount of national in-
vestment needs to be planned to ensure that a massive promotional
campaign does not unintentionally result in prices that make many of
the investments unprofitable.

Efforts were initially made in some projects to utilize fertilized grass-
legume pastures on a large proportion of ranchland, but improved pas-
tures were usually most profitable when they were restricted to a small
proportion of each ranch and were used to cushion seasonal variations in
natural pasture, rather than as the nutritional base. Small amounts of im-
proved pasture are easier to manage, and greater incremental effect is
achieved by restricting their use to animals with special nutritional
needs (Jarvis 1980, 1982a).

Technical Assistance

Technical assistance was to be provided by project staff not only in
promoting, planning, and implementing project investments but also in
providing continuing operational help to borrowers. Project staff, how-
ever, were usually in short supply in relation to project needs. Substan-
tial time and effort were required to recruit and train project staff, and
they were frequently hired away by the private sector, which offered
higher salaries for their newly acquired skills. Governments found it ad-
ministratively difficult to increase salaries enough to retain these staff
because their pay would then be higher than that of staff in comparable
agencies.

Funds for technical assistance were usually inadequate. Funds and
staff were dedicated principally to planning investments and preparing
credit documents, which left few funds and staff for continuing opera-
tional assistance. In principle the regular staff of the ministries of agri-
culture should have been able to provide technical assistance to borrow-
ing producers, but in most countries they were poorly trained,
particularly with respect to the new technologies being introduced;
they were often from urban areas and had little or no practical field ex-
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perience; and because of cultural differences, they had trouble commu-
nicating with producers. Field technicians also sometimes lacked logis-
tical support such as vehicles and even gasoline to transport them from
ranch to ranch. Ranches that were hard to reach were often neglected.
To the extent that the project unit was separate from the ministry, tech-
nicians in each were unable to coordinate their activities, and institu-
tional jealousy sometimes became an issue. Because of these problems,
participating ranchers had to progress largely through learning-by-
doing, at a slow and costly pace. And the lack of a strong technical
branch and of operational contact with ranchers in most projects re-
duced the flow of information back to project management and imped-
ed the agency in learning by experience.

Research

Before initiating a project, the Bank usually identified a technological
package that it believed would work. Most local research institutions
were weak and were usually not intimately involved in project design
and implementation. Indeed, in one case adaptive research was under-
taken directly by the project unit, in cooperation with participating
farmers, precisely to avoid entanglement with the research system. Al-
though this effort was successful in obtaining a workable technology
after several years, the absence of a formal research component greatly
inhibited further progress. The Bank subsequently turned to local re-
search institutions as a means of continuing improvement in the adapta-
tion of technology.

Monitoring and Evaluation

By the early 1970s the Bank had recognized that improved project
design required better information on project implementation, profita-
bility, and impact. Monitoring and evaluation components were there-
fore introduced to collect information on economic and technical varia-
bles. Because monitoring and evaluation proved more difficult and
costlier than expected, governments were not always willing to bear the
cost of this exercise. New staff with different skills had to be added to
project teams. The overall effort had varying degrees of success, but in
several countries it proved to be an important step in developing needed
expertise.

Income Distribution

The Bank's initial livestock projects were seen as pilot efforts to intro-
duce new ideas and techniques, improve institutions, and increase
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production for domestic and export markets. The technology encour-
aged for beef production was most suitable for intermediate to large
ranches, which controlled a significant fraction of the available cattle
and land; their adoption of the new technologies was expected to result
in rapid increases in national production. Although income distribution
was not an explicit goal, in some cases it was assumed that the technolo-
gy would eventually be adopted by smaller producers, perhaps under
new Bank loans.

Distributional issues arose explicitly in most livestock projects, how-
ever, in several ways. First, when long-term development loans were
provided at negative real interest rates, the larger ranchers who bor-
rowed received a subsidy, which had a regressive impact on income dis-
tribution. Largely with this in mind, the Bank made great efforts to per-
suade governments to charge positive real interest rates on project
subloans. It had only moderate success initially, but more as time went
on. In one important case Bank lending stopped when no agreement
could be achieved on this issue.

Second, although the Bank encouraged governments to increase beef
prices to stimulate production, higher beef prices would have resulted in
a substantial transfer of income and wealth from urban consumers to
livestock producers and would probably have had a regressive net im-
pact on income distribution. In some cases higher land taxes were rec-
ommended to partly offset this effect. Specific policies to bring about
secularly higher beef and milk prices have rarely been adopted by gov-
ernments, and when they have it has been in the explicit hope that na-
tional economic growth would be stimulated.

Third, capital is scarce in most developing countries, and livestock
provides a means by which those who have access to capital (in the form
of animals) can obtain benefits from common land or other land for
which property rights are unclear or unenforced. Ownership of capital
yields implicit usufruct rights to such land in the short run and may be a
means of gaining control over the land in the long run. As a result, cattle
have frequently been involved in land conflicts. Although this is techni-
cally a problem of land use rights, not of livestock ownership, the two
can become inextricably intermixed in practice. Thus, there is some-
times an explicit tradeoff between production and equity, that is, be-
tween livestock development and an improved distribution of land re-
sources.

In several Latin American countries cattle development loans appear
to have permitted some large producers to improve their claims on pre-
viously untitled land that was simultaneously sought by smallholders or
to evade expropriation under land reform legislation. Land reform laws
usually contained provisions that "improved" or "productive" land
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would be exempt from expropriation or at least would be treated more
favorably. (Sometimes all that was required was to fence previously
underutilized or unutilized land and stock it with cattle.) Such cases,
however, seem to have made up a small proportion of loans. Most early
livestock projects contained no specific proposals for ensuring compati-
bility with land reform efforts. In two cases (Colombia and Honduras)
projects seem to have operated initially to forestall reform; in another
(Ecuador) they seem to have had no deleterious effect. Later project de-
sign specifically attempted to avoid such conflict.

Fourth, livestock compete with crops for land use in many areas of
Latin America, and market distortions can sometimes lead to suboptimal
land use. Subsidized investment credits can encourage the raising of
livestock instead of crops or forest. Landowners, especially of large
farms, may shift from crops to livestock to avoid labor disputes that
cause production risks or pressures for land reform. Livestock develop-
ment that occurs under such circumstances will reduce agricultural
output and employment opportunities and worsen income distribution.
This effect is subtle and difficult to identify in many cases.

Good sector policy and project design are crucial to ensure that live-
stock development is not misdirected within a context of distorted
prices and interest rates, skewed landownership structure, and labor
conflict. If sector policy and projects are designed and administered
with sensitivity to these important social issues, the most serious distor-
tions can be avoided. Equally important, the potential contribution of
livestock production to social welfare, when used appropriately, should
also be recognized. Livestock raising is useful as a pioneering activity in
frontier regions where infrastructure is not yet adequate for cropping,
on nonarable land, and on arable land where crop markets are insuffi-
ciently developed. In addition, livestock can complement crops in rota-
tions or can utilize crop by-products.

Fifth, development projects aimed at larger farmers and ranchers pro-
vided them with access to capital and encouraged improvement of tech-
nology, technical assistance, and infrastructure that complemented
their resources. If similar efforts were not aimed at smallholders, the lat-
ter would clearly be disadvantaged. This consideration was the principal
reason for a rather dramatic shift in Bank policy toward livestock devel-
opment in Latin America during the 1970s: the emphasis on large com-
mercial ranch development declined and the emphasis on smallholder
development increased. (This change contributed indirectly to the shift
from beef toward milk development.) Livestock development projects
in Latin America initially devoted only 18 percent of funds to
smallholders, but this increased steadily to more than 50 percent in
1980-83.
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Several problems were encountered as the Bank began explicitly to
emphasize income distribution in project design.

INSTITUTIONAL PRIORITIES. It was necessary to convince Bank staff and
government officials, including those in charge of the lending agencies
with which the Bank had been operating, to make a major effort to assist
smallholders. Such an effort was perceived to be difficult and to involve
higher costs, greater lending risks, and lower returns, both economic
and bureaucratic. It was thus achieved only slowly and somewhat fitful-
ly. (In countries in which largeholders control the bulk of livestock pro-
duction resources, government institutions still dedicate most of their
efforts to largeholder production.) A fairly common pattern was that
assistance to smallholders was initiated on the second or third livestock
loan, often through a specific, financially segregated component de-
signed to target this group exclusively. In several countries this hap-
pened concurrently with the country's first rural development project,
which often included livestock investments.

TECHNOLOGY. The identification of profitable technology for small-
holders in Latin America has been an important constraint. In a number
of countries assistance to smallholders was largely based on use of tech-
nologies similar to those utilized for largeholders, but often success was
limited: such technologies appear too capital-intensive to be profitable
for smaller enterprises, and they do not call for enough integration of
agricultural and livestock activities. Little is known about most of the
farming systems used by smallholders and about how increased live-
stock productivity can be most profitably achieved within such systems.

LAND TENURE AND TITLING. Uncertainty of tenure makes borrowing for
long-term development difficult and reduces producer incentives. Sev-
eral projects included major components to provide smallholders with
land titles; others persuaded commercial banks to alter traditional collat-
eral requirements and accept chattel mortgages.

Organization of Smallholders

Smallholders frequently need to act jointly in areas of mutual
interest-for example, to obtain credit, inputs, and technical assistance,
to market output, and to communicate their needs to government. Pro-
duction cooperatives have only rarely been successful, although there
have been notable exceptions.
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Notes

1. In 1972 the Bank established the Operations Evaluations Department (OED) to evaluate
all Bank projects on completion. The evaluation process currently involves three stages: a proj-
ect completion report (PCR) by the borrowing government; a review of the PCR by the Bank
projects division which appraised and supervised the project; and a project performance audit
report (PPAR) by OED which reviews the first two evaluations and analyzes project issues of par-
ticular importance. This joint effort has produced numerous insights into livestock develop-
ment issues in Latin America that bave been useful in improving subsequent projects. Between
1972 and mid-1983 forty-four Latin American projects with livestock components were com-
pleted and evaluated. The information obtained from the evaluations was essential in prepar-
ing this chapter. Eight of the earliest livestock projects were completed before OED was estab-
lished, and no ex-post evaluation was undertaken, but limited information on their impact is
available from other sources.

2. As noted in chapter 2, Mexico's livestock account for only about 10 percent of all Latin
American cattle and about the same proportion of stocks of other livestock types. Mexico,
however, developed a financial system that is unusually adept at financing livestock develop-
ment, and because real interest rates there have usually been low, producers have had substan-
tial incentive to borrow.

3. In at least one major case, Brazil, concern about the distributional impact of subsidized
interest rates on livestock project loans ultimately led to an agreement between the Bank and
the government that government loans to commercial livestock producers would be from
non-Bank sources but that Bank lending for small-scale producers would be continued.

4. Broad averages are cited; technical coefficients vary substantially from region to region.
5. This paragraph and the next two draw heavily on Frankel (1982).
6. About 30 percent of total Bank lending for livestock has been for Latin America. Live-

stock lending also has been successful in Europe, the Middle East, and North Africa, where the
average effective rate of return (ERR) for projects evaluated by OED to date is 15 percent. That
region has accounted for nearly half of Bank livestock lending. Livestock lending in East Asia
and the Pacific and in South Asia has a mixed record, and lending in Africa has been signifi-
cantly less successful, at least for the projects thus far evaluated.

7. Preoccupation with inflation sometimes encouraged governments to restrain beef prices
during a cattle cycle upswing and to allow them to fall during a downswing. This resulted in a
lower average price over the whole cycle.

8. In the late 1970s, however, indexing of monetary contracts became common in each of
the countries in which it had been used for livestock project lending.



5
Government and the Livestock Sector

SEVERAL ASPECTS of government policy that affect the livestock sector are
examined in this chapter. A survey of policymaking in general is fol-
lowed by a synopsis of the rationales for government intervention, the
forms intervention takes, and the benefits and disadvantages of inter-
vention. The next two sections then critically review in detail specific
kinds of government action under the general headings of market inter-
vention and provision of public goods. A discussion of the appropriate
role of the government in the livestock sector concludes the chapter.

Livestock Sector Policies and Policy Analysis

The desired government policy framework is that which achieves op-
timal use of the nation's resources in producing livestock products for
domestic consumption and for export and at the same time meets
distributional concerns. Policy that affects livestock involves a broad
range of issues, including appropriate prices and taxes, public infrastruc-
ture, animal health services, priorities in livestock research, and invest-
ment in processing and marketing facilities.

Given the diversity of natural, human, and institutional resources and
the variability of livestock demand, optimum livestock policies must
differ from country to country. Each country's production potential,
consumption needs, and marketing opportunities determine the role of
livestock production in the economy and the areas in which govern-
ment might usefully intervene. But few Latin American countries have
emphasized livestock policy analysis. Unrealistic goals are set and the
methods used to achieve the goals are inefficient. The knowledge need-
ed to identify key opportunities or areas in which government action
would be helpful is lacking. In particular, the potential contribution of
the livestock sector to economic development often goes unappreciated.
Governments have focused on extracting resources from the sector rath-
er than on stimulating its growth and development.

Too often, livestock policymaking is regarded as too simple to need
substantive analysis. The truth is that its economic and technical aspects
are complex. The sector's unusual dynamic behavior causes difficult

146
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policy problems, given consumer sensitivity to beef prices and availabil-
ity and fluctuations in international trade. Also, because technical
changes in the livestock sector occur relatively slowly, long-term goals
must be kept in mind.

With notable exceptions, staffs of agricultural planning offices are
generally not trained specifically in micro or macro livestock econom-
ics. Out of necessity, because of understaffing and political pressures,
they also have had to focus on short-run problems rather than on long-
run strategies. Finally, because livestock sector data are poor, analyzing
policy options is difficult. Funds for collecting data on herd inventories,
technical coefficients (calving, mortality rates, stocking rates, and so
on), output and input prices, and farm and market structures are limited.
An emphasis on developing an accurate and comprehensive data base
would be beneficial for policy analysis. (Uruguay, especially through
the efforts of DINACOSE, achieved significant increases in the quality of its
livestock sector data base during the past decade.)

It is useful to distinguish between policy analysis and planning. Poli-
cy analysis means reviewing developments to understand how the sec-
tor behaves and why and to ensure that government policies are consis-
tent with broad goals. Specific intervention is limited to establishing
guidelines within which the private sector is free to respond to chang-
ing circumstances. In contrast, planning establishes specific priorities
and follows through to be sure that the priorities are achieved-which
often involves direct government intervention. Planning tends to put
more faith in the public than in the private sector, and planning staffs
are often composed of technical personnel who tend to take an account-
ing or engineering approach to issues. What usually happens, however,
is that either planning is ignored, because the means for implementation
are absent, or development is channeled into narrow, predetermined
paths with inefficient and sometimes harmful results.

To understand the livestock sector, its needs, and its potential contri-
butions, and to ensure that government policy is consistent with estab-
lished goals, more than planning is needed. In-depth policy analysis is
called for, but most existing government institutions have little capacity
for this. Their activities are confined primarily to planning, which, in
the absence of a broad view of goals and of how government policy
serves those goals, can be futile or counterproductive.

Reasons for Government Intervention

According to most economists, government intervention is needed
when large and important market imperfections systematically cause in-
efficient allocation of resources or when the existing distribution of en-
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dowments is inequitable. In all other cases government intervention is
thought to have harmful effects. For example, taxes imposed to raise
revenue often cause undesirable and even harmful distortions in alloca-
tion.

Government intervention can be divided into four broad and not mu-
tually exclusive categories.

* Market prices are altered through taxes and subsidies but otherwise
the market functions freely. For example, export taxes are imposed,
but the private sector can make other major allocational decisions
on the basis of prices net of export taxes.

* Allocational decisions are so regulated that individuals are forced to
behave counter to market signals. An example is prohibition of beef
sales in certain weeks regardless of the prevailing price.

* The government directly allocates resources to assist private activi-
ties in specific ways. For example, the government creates infra-
structure, provides information on livestock market developments,
or undertakes research, technical assistance, or public health pro-
grams which could not be provided profitably by private actors.

* The government allocates resources directly by substituting public
for private functions. For example, a government processing plant
slaughters and exports beef in competition with private processing
activities.

Each example provided above suggests a positive or negative impact.
Such effects cannot be guaranteed, although they are likely. Regula-
tions that attempt to circumvent or oppose market forces are often un-
successful, and if they succeed, they can be economically damaging. (So-
cially necessary health regulations that require, for example, destruction
of diseased animals are a separate case.) Taxes that distort the price
mechanism often are intended to serve such distributional goals as fa-
voring consumers over producers or such sectoral goals as encouraging
industrialization, but they are costly in terms of forgone agricultural
production and loss in producer welfare. Cases in which intervention is
required to reestablish efficient signals in a poorly operating market are
few, although beef export taxes may be justified when a country has
monopoly power in trade.

Intervention that completely replaces the private sector, say, in mar-
keting or processing usually results in inefficiency and leaves producers
with unattractive prices and consumers with low-quality products. Pro-
ducers stay in business only because of government subsidies. In some
cases, however, governments have to intervene at least temporarily-
for example, by establishing milk collection facilities in isolated regions
to encourage and influence regional development.
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Governmental support for research and provision of technical assis-
tance, infrastructure, and health services tend to be necessary because
the private sector cannot provide these services efficiently. The govern-
ment, however, should not provide services which the private sector can
supply economically, and it must avoid regressive distributional impacts
from its actions. (For example, government should not offer free veteri-
nary services or technical assistance that will be used only by large
ranchers.)

Market Interventions

Among the ways in which Latin American governments intervene in
the livestock sector, probably the most prevalent is interference with
market prices. Governments intervene to alter prices in a variety of ways
and with varying intent. Most interventions have multiple effects, some
beneficial, others not. Livestock price interventions often have im-
proved income distribution as their goal; rarely is increased livestock
production the objective. Thus, price intervention in Latin America has
been particularly harmful to the livestock sector.

Price Interventions

Beef prices are distorted by sales taxes imposed to raise government
revenue, by price ceilings established to benefit consumers or to reduce
producers' incomes, and by price supports intended to benefit producers
or encourage production. Interventions that occur at different levels in
the beef production and distribution system may have substantially dif-
ferent allocational and income distribution effects.

EXPORT TAXES. The justification for a beef export tax is usually to ob-
tain government revenue (perhaps for industrial development) and to
reduce consumer prices with the goal of increasing consumers' welfare
or restraining inflation. The export tax has occasionally been used pur-
posefully to reduce producer beef prices and thereby producer incomes
and wealth. Regardless of intent, an export tax usually has all these ef-
fects and more. By decreasing producer prices the export tax reduces
long-run production, and as production declines and consumption rises,
exports are reduced.

As with most interventions, an export tax has an economic cost that is
usually larger than the sum of its economic benefits: the loss in producer
welfare is greater than the sum of the tax revenue and the increased con-
sumer welfare. Unless there are other benefits such as an improved in-
come distribution, an export tax lowers total economic welfare.
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Figure 5-1 illustrates the effect of a beef export tax in a beef-exporting
country with no monopoly power in trade and a perfectly elastic aggre-
gate demand curve for beef. Initially the international price (in U.S. dol-
lars) multiplied by the exchange rate determines the domestic price
faced by producers and consumers, and exports equal the difference be-
tween production and consumption at the resulting domestic price. Im-
position of a beef export tax reduces the domestic beef price by an
amount equal to the tax, production and exports decline, and consump-
tion increases. The resulting changes in economic welfare, including
the net (deadweight) welfare loss, are shown as shaded triangles. These
represent the approximate economic losses that result when consumers
are induced by the price change to reallocate purchases and producers to
alter output. The shaded rectangle represents government revenue ob-
tained from the export tax. In Uruguay, for example, export taxes de-
pressed the producer price by approximately 35 percent, on average,
during 1960-75; the estimated present value of the deadweight loss, if it
persisted, was about $100 million in 1976 (Jarvis 1977c).

More realism (but more complexity) is brought to the model when it
is recognized that producers sell to packinghouses which process the
beef and sell it domestically and abroad, so that the beef price received

Figure 5-1. Impact of Beef Export Tax
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by producers is the price paid by domestic and foreign consumers less
the costs of processing and marketing. In percentage terms, if the export
tax is passed on to producers dollar for dollar, it will depress producer
prices proportionately more than its share of the international price and
have an even larger negative impact on long-run production.' Under
conditions commonly faced by Latin American beef exporters the
deadweight loss caused by an export tax will approximately equal the
tax revenue obtained. The smaller are exports as a proportion of total
production and the larger is the export tax, the larger is the deadweight
loss in relation to the tax revenues obtained. The larger is the export tax
and the larger are the consumer and producer price elasticities, the larg-
er is the deadweight loss in relation to total production.2

Although an export tax increases government revenue, more revenue,
without additional depression of production, could be obtained with a
sales tax on both domestic consumption and exports. But retail taxes on
beef are rarely used in Latin America because they are difficult to enforce
and because governments usually seek to lower, not raise, consumer
prices. In fact, beef export taxes have been used principally to reduce
consumer prices and thereby improve consumer welfare, particularly for
politically important urban groups. Since the international export price
of beef is low in relation to the domestic beef price in most developed
countries, imposing an export tax lowers the domestic price to levels
that discourage output-increasing investments. Low prices also encour-
age consumption and make beef a dietary staple; it then becomes more
difficult politically to raise beef prices.

EXCHANGE RATES. Because the domestic beef price is determined by the
international price and the exchange rate, the exchange rate has occa-
sionally been manipulated to influence domestic beef prices. For exam-
ple, in the early 1970s Uruguay devalued the peso at a rate less than the
difference between Uruguayan and international inflation. The real ex-
change rate therefore appreciated, and domestic beef prices rose more
slowly than international beef prices. The government used exchange
rates to restrain domestic prices partly because it had previously prom-
ised producers that it would not impose a beef export tax. When inter-
national beef prices increased rapidly between 1969 and 1973, however,
the government felt obliged to restrain domestic prices in some way.
(Export taxes were eventually imposed.) But appreciating the exchange
rate reduced the domestic prices of all tradable goods, not only beef, and
this generally discouraged exports, encouraged imports, and worked
counter to such other policy goals as export diversification and domestic
economic growth.
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RETAIL BEEF TAX. Governments sometimes impose on beef sales whole-
sale and retail taxes that produce greater revenue than an equivalent ex-
port tax but are much more difficult to enforce. Animals for the domes-
tic market can be slaughtered clandestinely or sold through the
numerous small firms, and evasion is relatively easy. More important,
unlike an export tax, a domestic sales tax increases the price to domestic
consumers, whose reaction to taxation of staples is usually intense.

PRICE FIXING. To avoid consumer distress over high beef prices, gov-
ernments have sometimes adopted price controls. But if prices are set
below the market-clearing level, consumption increases, long-run pro-
duction declines, and systematic shortages result. The usual response is
black markets; producers sell cattle to firms which slaughter and sell
beef outside regulated channels. Since producers are usually unable to
engage widely in this activity, individuals involved in black market dis-
tribution are the principal beneficiaries of price controls. Black market
prices must usually be well above the controlled price to compensate for
the effort and risk involved. Thus, price fixing usually leads to a large
deadweight loss from reduced production (caused by lower producer
prices), consumer shortages, black markets and other illegal activities,
and costly administrative efforts to police markets.

Restrictions on Slaughter and Consumption

Latin American governments have occasionally sought to prohibit
beef slaughter or to prevent beef consumption in an effort to override
market prices. For example, in Colombia in the mid- 1 960s and in Chile
in the early 1970s slaughter of heifers and cows that were deemed pro-
ductive was prohibited in an attempt to force expansion of the breeding
herd and thereby increase output. This measure led to increased clandes-
tine slaughter of females and of "injured" animals which were approved
for slaughter by veterinarians. The constraints imposed on producers by
these prohibitions almost certainly reduced overall livestock profitabili-
ty and long-run output.

Argentina and Uruguay are among the countries that have experi-
mented with beefless days in recent decades. (Beefless days are specified
periods during which beef cannot be sold in butcher shops or served in
restaurants. The object is to lower consumption and increase exports.)
This nonprice mechanism avoided an explicit increase in the official
cost-of-living index, which might have been translated into higher
wages through inflationary pressures.

Most evidence (for example, Nores 1972) suggests that restrictions
on consumption have only a limited effect, particularly in relation to en-
forcement costs. They usually work best when imposed unexpectedly,
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for a short duration (which limits their total impact) because the gov-
ernment can then rely on individual compliance rather than on adminis-
trative control for enforcement.

Intervention in the Meat-Processing Industry

Governments intervene in the meat-processing industry for various
reasons, but the result has usually been the same-higher processing
charges which lead sometimes to higher processing profits or govern-
ment revenues but more often simply to decreased efficiency. Their ef-
fect on producer and consumer prices is equivalent to that of a sales tax.

In countries where slaughter establishments utilize labor and capital
efficiently and make fullest use of such by-products as hides and blood,
slaughter charges and by-product value are approximately equal, and
producers receive for the live animal approximately the value of the
clean-carcass beef. In most facilities in Latin America, however, slaugh-
ter charges substantially exceed the value of the utilized by-products. In
Uruguay, for example, average beef slaughter charges exceeded $200 a
ton in the late 1970s, net of by-products, or nearly one-fourth of the
value of a ton of beef (Jarvis 1982a). Slaughterhouse inefficiency re-
duced the producer price by nearly one-third. Estimates of the long-run
price elasticity of beef output (> 1.0) suggest that beef output was se-
verely depressed by such inefficiency.3

Slaughterhouse inefficiency can stem from many sources, but in Uru-
guay it was primarily a consequence of government action. Most major
packinghouses were nationalized decades ago to obtain greater govern-
ment control over their profits and exports. As public enterprises, how-
ever, the packinghouses performed poorly; lack of modernization and
labor featherbedding led to low-quality production and high costs.
When smaller, more modern, and more efficient private plants emerged
in competition, the state-owned plants were faced with bankruptcy. To
ensure the financial viability of the state-owned plants-primarily to
preserve the jobs of the employees-the government decided to fix the
prices at which the plants purchased beef from producers and sold beef
to consumers. Low prices were set in each case, which benefited con-
sumers and harmed producers, but the margin was set sufficiently high
to ensure the profitability of even the more inefficient packinghouses.
Thus, packinghouses had high average costs, which resulted in lower
producer prices. The lesson here is that processing "costs" can have
large effects on producer and consumer prices. Government interven-
tion in processing (or marketing) can result in inefficiencies which se-
verely reduce economic welfare. Governments may have a role to play
in processing or marketing, but they must act cautiously.
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Stabilization Funds

International beef prices have fluctuated widely and repeatedly dur-
ing the past two decades, especially for those Latin American countries
in which foot and mouth disease is endemic. These countries can export
only to certain markets, which have tended to be particularly thin and
unstable. Exporting countries try to alleviate the domestic impact of
fluctuating international prices by such means as varying their export
taxes or real exchange rates and providing credit subsidies. For example,
export taxes may be increased as international prices rise and decreased
as they fall. These efforts have dealt only partially with the problem of
fluctuating prices, and they have caused significant market distortions
which are in theory avoidable. For example, the net impact of varying
export taxes across the cattle cycle has been to reduce average producer
prices, never to increase them.

Stabilization funds are an attempt to balance export taxes with export
subsidies and thus avoid a net reduction of average price while achieving
greater stability.4 There is no guarantee, however, that the long-run
price trend can be correctly identified so that a stabilization mechanism
can operate successfully around it. Even if such a major technical prob-
lem could be overcome, agreement between government and the live-
stock sector regarding the financial management of the stabilization
fund (investment, safeguards against misappropriation, and so on)
would be difficult to achieve. Other efforts-for example, educating
producers to expect and respond more beneficially to market vagaries-
might have a bigger payoff. More analysis of this problem is needed be-
fore the effect of different policies will be fully evident.

Prices of Nonland Inputs

Latin American livestock producers have been harmed by certain
government interventions in input markets and have benefited from
others. In many countries pressures for import substitution have led to
severe protection of industry; imported inputs such as machinery, ferti-
lizer, medicines, and structural materials have high costs, and domestic
substitutes are frequently low in quality and also high in cost. Such un-
favorable cost relationships make livestock development difficult.

When, however, political pressures result in measures to depress beef
prices, governments sometimes attempt to offset the harm done by
granting input subsidies, principally by providing medium-term credit
at low fixed interest rates during periods of high inflation. Usually such
credit has been available only through state banks. Subsidized credit has
its disadvantages. Because large, wealthy producers offer the most se-
cure collateral and have the best social and political contacts, they have
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received the overwhelming bulk of subsidized credit. In addition, credit
subsidies favor fixed investments over variable costs and thus encourage
capital over labor.

Some governments (for example, Uruguay) subsidized fertilizer in-
puts to encourage adoption of fertilized grass-legume pastures and make
more intensive beef production profitable. Such subsidies were available
for all producers. (The Uruguayan government successfully excluded
the largest and wealthiest livestock producers from subsidized state
credit, although this group still obtained substantial low-interest credit
from private banks that were subject to interest rate ceilings.) The ferti-
lizer and credit subsidies may somewhat offset other distortions, but it is
difficult to determine the net effect.

The livestock industry is capital-intensive and is thus strongly influ-
enced by capital market developments. In many Latin American coun-
tries the financial system has been negatively affected by deficit financ-
ing, inflation, and subsequent attempts to control inflation by such
measures as imposing interest rate ceilings on deposits and loans. Such
developments have reduced the amount of real financial assets available,
and this has harmed the livestock sector by making credit, and especially
medium- and long-term credit, scarce (Gonzalez-Vega 1976). With
credit scarcer and more costly, some ranchers have been unable to fi-
nance longer-term investments, and their output and productivity have
been reduced. Others have been forced to sell animals at inopportune
moments to obtain needed cash, which reduces their income and
decapitalizes their ranches (Jarvis 1982a). Sapelli (1984) has shown em-
pirically that as financial markets worsened in Uruguay, animals played
an increasing role as a store of value, and this use of cattle increased the
negative price-slaughter response and reduced the value of the beef
produced.

Livestock development programs have frequently sought to increase
the flow of medium- and long-term investment credit, often by provid-
ing subloans indexed to the general price level. Many producers have
been willing to pay positive real interest rates to obtain access to capital,
but the introduction of indexing has encountered producer (and banker)
resistance (see chapter 4). Efforts have also been made to increase the
availability of short-term credits for working capital, that is, for pur-
chase of feeder animals. Less frequently, improved access to credit has
been proposed to help producers finance their cash needs across the
cycle (Jarvis 1977c).

Although special programs to increase access to credit could assist the
livestock sector, important economic distortions could result. A general
strengthening of the financial sector, which would benefit the entire
economy, is much preferable to such specific programs.
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Grain prices have been depressed by measures that benefit con-
sumers-overvalued and concessionary exchange rates, specific import
subsidies, and fixed prices. Where feed grains are involved, the effect is
to reduce the costs of poultry and swine feed and thereby encourage pro-
duction and consumption of poultry and pork at the expense of beef.
Feed price policies are thus partially responsible for the rapid growth of
poultry production. But as production based on subsidized inputs
grows, so do inefficiency costs. A review of feed grain policies and the
role of nonruminant livestock production is needed in many countries.
Recently foreign exchange pressures have forced a number of countries
in the region to reduce feed grain subsidies, and it appears that growth of
poultry production is slowing.

Land Policies

In most Latin American countries the distribution of agricultural land
is highly skewed; relatively few landowners possess a high proportion
of total land, and the bulk of landowners has only a small proportion.
Larger landowners frequently dedicate a significant part of their land to
livestock production, partly because large properties contain more
nonarable land and partly because large properties tend to be less inten-
sively cultivated, regardless of land quality. Thus, production of cattle
(especially beef cattle) is widely associated with a wealthy landed elite.5

Concentration of land and wealth in agriculture has created social and
political tensions for decades. Most countries have at one time or anoth-
er discussed or actually adopted land reform legislation intended to ex-
propriate larger properties and redistribute them as smaller properties to
other owners. In other cases governments have tried to use land taxes to
induce more intensive utilization of property and have often encour-
aged landowners to sell part of their land (as in Uruguay).

LAND REFORM. The relation between livestock development and land
reform can be mentioned here only briefly. Land reform seeks to im-
prove income distribution by transferring land at less than market value
from larger (wealthier) to smaller (poorer) farmers, to improve land use
by inducing larger farmers to increase land productivity, and to reduce
rural-to-urban migration and its resulting congestion and sociopolitical
problems. The criteria set out in much land reform legislation call for
expropriation on the basis of the size of landholdings and the intensity
of property use.

The intensity criterion is usually included to reward and encourage
progressive farmers, but it can be used by large landowners to evade ex-
propriation. By intensifying production, livestock development proj-
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ects help achieve one of the goals of land reform, an increase in
allocational efficiency. Large landowners, however, sometimes intensi-
fy livestock production primarily to comply with land reform legisla-
tion and avoid expropriation. In so doing, they frustrate another main
goal of land reform, improvement of distributional welfare. The prob-
lem is exacerbated when a livestock production project is used by pro-
ducers specifically because it requires fencing the property (and thus
more firmly establishes property control), can be implemented rapidly
(to meet sudden threats), and utilizes less labor than does cropping (and
thereby avoids labor problems). Because livestock production is often
less valuable than other agricultural activities on the same land, in coun-
tries where land reform is a major policy target livestock development
projects must be designed to ensure compatibility with goals.6

The interaction of land reform pressures and livestock development
projects has been varied in Latin America. In Ecuador, for example, land
reform pressures induced some livestock producers to increase invest-
ment in their properties to avoid expropriation and invasion by landless
laborers, but other producers in the same areas decided not to intensify
production because they were uncertain whether land reform would
make their investments fruitless. In Honduras and Colombia land re-
form programs also induced some investment: unutilized land was
fenced and stocked with cattle as the quickest way to demonstrate occu-
pancy without increasing labor input and inviting labor problems. In
Mexico land ceilings imposed by land reform legislation have led own-
ers to disguise land values by failing to develop and use the land. Expro-
priation is frustrated, and so is land development because owners fear
expropriation.

LAND TAXES. Progressive land taxes have been used as a substitute for
land reform. In addition to providing government revenue, these taxes
encourage higher output per hectare and thus the use of smaller units of
land. Usually land taxes in Latin America have been low because of pres-
sures from politically influential landowners. When land taxes are pro-
gressive, land is likely to be legally subdivided among family groups, but
in practice the operation remains a single enterprise. Many of the in-
tended effects of progressive taxation are thereby avoided. The long-
run effects on production and equity may still be achieved, however, if
the subdivisions eventually become individual units.7

Because income taxes are widely evaded in Latin America, there is
often no way to tax agricultural incomes except by land taxes or a value
added tax. The advantage of a land tax is that it can be based on assessed
land values, which should vary with agricultural profits. Higher pro-
ducer incomes that result from higher beef prices can then be taxed and
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this makes higher beef prices less regressive and more politically palata-
ble. Land taxes can produce substantial revenue and, if properly imple-
mented, should not greatly distort production decisions. They are thus
an important policy instrument in most countries, although political re-
sistance to their implementation is usually intense.

LAND TITLING. In many regions of Latin America land titles, particular-
ly for smaller agricultural properties, are not adequately registered.
Titles may never have been formally established, or properties may have
been subdivided within a family through inheritance without legal reg-
istration. Lack of registration leads to uncertainty about titles, and own-
ers become reluctant to invest and banks unwilling to lend since proper-
ties cannot legally be offered as collateral. In recent years a number of
countries (Brazil, Colombia, and Mexico, for example) have regularized
titles for smaller producers in particular and have provided for rapid ti-
tling of state lands in the process of settlement. In many cases clearing
up title uncertainties has led directly to an expansion of livestock and ag-
ricultural production.

Interventions to Provide Public Goods

Important market imperfections are associated with livestock produc-
tion and lead to the inefficient allocation of resources and to undesirably
low output. Because the market does not sufficiently reward all socially
profitable activities, governments must intervene in these cases if re-
sources are to be efficiently allocated. The imperfections are greatest in
economic and technical research, technical assistance and dissemination
of information, public health, and provision of public infrastructure.

Latin American governments have usually not intervened as actively
in these areas as do developed-country governments. One reason is the
long-term distributional struggle between the urban and rural sectors,
which has traditionally resulted in economic transfers out of rather than
into the agricultural sector; that is, governments have underinvested in
research, transport, and public health partly because they have given a
low priority to agriculture. Governmental inaction has been costly both
for the agricultural sector and for the economy as a whole.

Although governmental intervention is required for some activities
within each of the areas mentioned, in other cases the private sector can
perform adequately without public help. Indeed, there are situations in
which private sector action is probably more efficient than public sector
intervention. Governments must determine the areas in which direct
intervention is needed and act accordingly but simultaneously permit
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and encourage the private sector to act in the areas in which it is more ef-
fective. Specific rather than general government intervention is pre-
ferred (examples are provided below).

Research

Technological change is achieved largely through investing resourc-
es in research and development. Research activities are costly in material
and human inputs but produce a potentially valuable output. Most stud-
ies suggest that the economic returns to agricultural research are high-
rarely less than 20 percent and often much higher. (As with any other
product, it is important to produce the right amount and variety.) Al-
though research and development expenditures on agriculture in devel-
oping countries have expanded rapidly during the past three decades,
they are still low in relation to those in developed countries. More and
better agricultural research in developing countries can easily be justi-
fied economically by showing that the expected net return is higher
than that on alternative investments.

Although research is carried out by both the private and the public
sectors, there are many situations in which the private sector will not
undertake socially profitable research because the economic and other
benefits cannot be sufficiently appropriated by a private firm. For exam-
ple, research into pasture and herd management may produce knowl-
edge that allows a substantial increase in the productivity of resources,
but such knowledge cannot easily be sold to pay for the costs of the re-
search; rather, it enters the public domain. Individual technicians may
be able to charge for conveying information to producers, but in a com-
petitive market they cannot obtain a return to the technology itself.
This is a case in which the private sector has no incentive to undertake
research because the product is a public good, and the public sector must
respond if the research is to be done. In contrast, private firms may be
able to breed a new disease-resistant seed variety that offers higher
yields. If control can be maintained over the genetic material produced,
the profit may be sufficient to make the research investment attractive
for private firms.

Although it is sometimes argued that public institutions should focus
on basic as contrasted with applied research, this is not the important
distinction. Rather, governments should undertake research, whether
applied or basic, which has high economic and social returns but which
is unprofitable for the private sector.

Before establishing research priorities, economic evaluation is essen-
tial. Although comparison of the expected costs and benefits associated
with different research alternatives is a powerful decision tool, govern-
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ments must consider not only efficiency but also the social and
distributional impacts of new technologies. How will a new technology
affect the distribution of income? Will it be adopted mostly by owners
of large farms? Will it increase employment? If so, of skilled or of un-
skilled labor? Will retail prices fall? Are consumption patterns likely to
change? Will the technology have environmental effects?

Livestock production is highly complex, involving as it does agricul-
tural production (improved pastures and forage crops), the harvesting of
this production by hand or machine or its ingestion by animals, animal
breeding and selection to improve herd quality, and control of animal
health. Management is as essential as physical inputs. Economic re-
search is needed to evaluate the profitability of alternative products and
practices. Components must be evaluated in terms of livestock produc-
tion and in terms of their economic effects on other parts of the farming
system.

Technical Assistance

Technical assistance involves identifying the available profitable
technologies and management techniques and communicating infor-
mation about them to producers. Such technical assistance is correctly
concerned with all aspects of the livestock enterprise, from purchase of
inputs to sale of product, including maintenance of records, the finan-
cial planning necessary for implementing new investments, and contin-
uing operational problems.

Technical assistance may be provided by public agencies and by pri-
vate individuals and firms. In general, technical assistance ought to be
paid for by recipients because it can be considered a production input
that increases output and profit. Private technical assistance may be ob-
tained through enterprises which sell specific inputs-seeds, fertilizer,
pesticide, machinery, and purebred animals-or through purchasers of
output. Assistance may also be purchased separately-from a ranch
management expert, for example.

Some of the most successful cases of private technical assistance in
Latin America involve the semi-cooperative Consorcios Regionales de
Experimentaci6n Agricola (cRA), through which producers jointly em-
ploy a private specialized adviser. Individual producers meet regularly
with the adviser to discuss ranch activities and plan developments.
Groups of producers also meet with the adviser to discuss experiences of
mutual interest, and they join other ranchers and advisers in regional
and national associations. The principal role of the government is to en-
courage this type of organization and to coordinate public and private
actions. Because endeavors of this kind are more successful with owners
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of medium-size ranches, other approaches are needed for smaller pro-
ducers (Roderich von Oven, personal communication).

Arguments in favor of governmental support for technical assistance
usually focus on two issues. First, governments may place a high nation-
al priority on achieving rapid and significant production increases and
may believe that private firms will be too slow in building up the capaci-
ty to supply the needed services. This may be the case when there is little
or no existing framework on which to build, the initial costs of estab-
lishing a technical assistance network are large, and farmers are relative-
ly poor and unwilling to pay for services of unproved utility. In some
cases so little is known about the practical needs of producers that a pri-
vate technical assistance agency cannot operate effectively. Instead, the
technical assistance agency has to work first as an integral part of the re-
search system to develop appropriate technology. Limited numbers of
farmers are involved in experimental programs to develop profitable
techniques; only later is the information ready for broader diffusion.

A second argument in favor of government-supported technical
assistance is that private technical assistance tends to reach mostly large
and relatively wealthy producers and leave the smaller and less wealthy
farmers without help. Thus, public technical assistance, provided free or
at small charge and targeted specifically at smaller and less wealthy
farmers, can further distributional as well as productive goals.

Although these arguments in favor of specific public technical assis-
tance are strong, they should be used carefully, particularly in the live-
stock sector. So far, technical assistance has been relatively unsuccessful
in livestock production. The principal problems seem to be a paucity of
concrete suggestions for livestock producers and, equally important,
lack of an adequate technology delivery system.

The technical assistance provided by public agencies is sometimes not
sufficiently specific, that is, it is poorly focused and is of little value to
producers. The technical assistance agency has insufficient incentive to
provide an improved product because its funding does not depend on re-
sults. If technical assistance is to be provided by public agencies, major
improvements are needed in developing practical recommendations for
producers and conveying this information promptly and efficiently.

Public agencies that provide technical assistance should coordinate
their actions with those of the private sector lest it become difficult for
private firms to emerge. When farmers become accustomed to receiving
assistance at no cost, it will be a long time before a private agency will be
able to collect fees for its services, even if they are better.

Public agencies must focus explicitly on helping smaller farms. Pub-
lic agencies have oriented their funds and staff efforts toward larger
farmers, who are viewed as having the largest productive potential, ap-
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pear to be most receptive, and offer greater social, cultural, and even
economic benefits to field agents. Rather than subsidizing small farm-
ers, public provision of technical assistance often grants disproportion-
ate subsidies to larger, wealthier producers. Because the optimal techno-
logical and management strategies of large and small livestock
producers are likely to differ significantly, technical assistance and re-
search agencies should, almost certainly, separate efforts, recommenda-
tions, and field staff by target group to ensure that recommendations
and efforts are appropriately designed for smallholders as well as for
largeholders.

Health

The government has an important role to play in animal health ser-
vices, although, again, this area is one in which private activity can pro-
vide many services efficiently. The government should be active in re-
search on diseases, particularly those which are highly contagious, and
their control. Health campaigns to eliminate or sharply restrict a disease
or animal pest are necessarily a public venture because of significant
externalities associated with the actions of the individual producer and
the potential need for coercion. Without external incentives producers
may not vaccinate livestock or destroy diseased animals, even though
these steps are socially desirable. In one study, for example, Muchnik de
Rubenstein (1978) estimated that a government subsidy for vaccines to
eliminate foot and mouth disease on the north coast of Colombia would
be warranted. Disease surveillance and a disease diagnostic infrastruc-
ture must also be undertaken by the public sector. Another function of
government is to regulate sanitary conditions in slaughterhouses and
meat-distribution facilities.

The private sector plays an important role in providing veterinary ser-
vices for individual ranches on a fee-for-service basis. (If, however, the
private sector does not provide such services, a case may be made for gov-
ernmental action.) And private firms can be expected to produce and mar-
ket drugs that are effective against many animal parasites and diseases.

Marketing

Government should play a smaller role in marketing than in the other
areas under discussion. Among the most damaging types of governmen-
tal intervention is the establishment of monopoly marketing boards
which purchase all output at fixed prices and sell on domestic and inter-
national markets at a higher price. (The effect of this practice is that of a
sales tax.) Helpful governmental efforts include development and en-
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forcement of quality standards and grading practices and assistance in
foreign sales.

Infrastructure

Governments provide such public infrastructure as roads, rural elec-
trification, and telephone lines. Such services usually have important
public-good elements and involve significant economic benefits. For
example, by reducing transport costs, roads can increase prices received
by producers and simultaneously reduce prices to consumers. They also
encourage technical change by facilitating the flow of information to
remote areas, which reduces the cost of farm inputs and investments
(Antle 1983).

Investment in transport, particularly roads, is important in providing
access to regions that are being opened to new settlement and agricul-
tural development, including livestock production. Roads are essential
for the development of activities such as milk production, where output
must be collected regularly, and rural electrification is a prerequisite for
the adoption of many modern technologies, particularly in dairy, swine,
and poultry production.

Appropriate Areas for Governmental Action

To date, governmental intervention in the Latin American livestock
industry has focused more on distributional than on production issues.
Political debate centers on, for example, the level of export taxes and the
associated level of producer and consumer beef prices; land reform and
the distribution of land; or interest rates, credit availability, and the allo-
cation of governmental subsidies. This outlook is not necessarily
wrong, but it does appear incomplete. The focus on distribution, rather
than on how the government can assist the private sector in producing
more output and providing more employment, almost inevitably results
in output that is below its potential.

The government's role in livestock production is to make invest-
ments or provide services that benefit many producers in a small way. In
such situations private enterprise finds it hard to recover costs. Common
rules for governmental actions could be suggested, but choices would
vary somewhat from country to country because of different levels of
economic development and private entrepreneurship. In designing
governmental policy, it is useful to keep in mind that nearly all govern-
mental interventions have multiple effects-some desirable, others un-
desirable. Some types of interventions are more appropriate for specific
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goals than are others. Because different policies have different effects,
the best policy is usually the one that has the strongest and most direct
impact on the target variable and that can therefore achieve the goal
with the least effort and with minimal undesirable side effects.

Any policy which affects market prices has both a distributional and
an allocational effect. For example, the distributional impact of a policy
which decreases the producer and consumer prices of beef is to harm the
producer and help the consumer. In addition, however, the lower price
discourages production and encourages consumption, and this
allocational effect will be larger in the long run, as producers and con-
sumers adjust to the new prices, than in the short run. In planning poli-
cies governments must be aware of both effects.

Notes

1. For example, if the international price is $1,000 and the domestic producer price is
equivalent to $800, a 10 percent export tax will reduce the producer price by 13 percent. A 13
percent decrease in the producer price would cause a 16 percent decline in long-run production
if the elasticity of output with respect to beef price is 1.2.

2. Figure 5-1 is based on the assumption that the exporting country has no monopoly
power in trade. If the country does have monopoly power (it faces a downward-sloping de-
mand curve), or if the country is forced, say, by the threat of import quotas to impose "volun-
tary" restrictions on its exports, an export tax may actually increase national welfare (see, espe-
cially, Allen, Dodge, and Schmitz 1983). In this case governmental intervention in prices
could improve rather than worsen national welfare.

3. During this period price controls and a variety of taxes and other charges reduced the
producer price by nearly another third below the level that slaughterhouse inefficiency alone
would have caused. Producers received for live steers only slightly more than 50 percent of the
international value of the slaughtered beef.

4. Such efforts have been discussed for Argentina and Uruguay inJarvis (1977b, c, 1982a);
for Australia in Bureau of Agricultural Economics (1979); and for New Zealand in Farm In-
comes Advisory Committee (1975).

5. Although only sketchy data are available, it appears that beef production in Latin Ameri-
ca is divided about equally among large, medium, and small producers (Valdes and Nores
1978). Thus beef production, especially in certain countries, is an important activity for small
producers (see also chapter 2).

6. World Bank livestock development efforts have not been directly coordinated with land
reform policies, although Bank staff have increasingly tried to ensure that projects do not ad-
versely affect land reform efforts. Staff now demonstrate considerable sensitivity to land re-
form goals and, as a result of distributional concerns, devote less effort to commercial ranch de-
velopment. Indeed, commercial ranching may have been de-emphasized too much,
considering its production potential.

7. In Argentina efforts to introduce a land tax on the basis of presumed income under rea-
sonable land use were unsuccessful because of producer opposition. In contrast, progressive
ranchers in Uruguay favored the introduction of a moderate land tax as part of a political com-
promise in which beef export taxes were eliminated. Although this compromise was imple-
mented, the government subsequently attempted to reduce beef prices through export taxes
and other instruments while also collecting the land tax.



6
Issues in the Development

of the Livestock Sector

THE ISSUES DISCUSSED in this chapter will require attention during the next
decade because of their importance for livestock development in Latin
America. In some cases considerable research is needed to clarify the ap-
propriate policy response.

Protection, Uncertainty, and Instability in World Beef
Markets

Governmental protection of (or subsidies for) beef production in im-
porting countries leads to lower international beef prices and trade. Sev-
eral Latin American countries have a strong comparative advantage in
beef production and could benefit from increased access to developed
country markets. These countries should persist in negotiating in-
creased access.

World beef markets are unusually unstable because of (1) the large
variation in the domestic prices of beef among trading nations, owing
mainly to governmental intervention in both exporting and importing
countries, (2) the small proportion of beef traded in relation to
importing-nation consumption and the large proportion traded in rela-
tion to exporting-nation consumption, (3) the short-run negative
slaughter response to price variation, and (4) the explicitly counter-
cyclical policy interventions in major importing nations, which include
reduction of imports and subsidization of exports to smooth domestic
price movements.

International market instability reduces the attractiveness of beef pro-
duction in most Latin American countries and encourages governments
to regulate markets to protect consumers. The adverse effect of dimin-
ished exports is strongest in countries that have large exportable sur-
pluses. These countries lose valuable foreign exchange earnings, and de-
veloped countries sacrifice a source of inexpensive beef.

Responsibility for international beef cycles lies mainly with
developed-country importers, but Latin American exporters could im-
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prove their own domestic and international policies to alleviate the im-
pacts of cycles. Appropriate steps include (1) greater familiarity with in-
ternational market developments, (2) continuous negotiation with
major importing-country governments regarding better market access,
(3) education of producers about expected market instability, (4) im-
proved macroeconomic strategies, including better producer access to
credit to alleviate the effect of cycles, and (5) diversification of beef ex-
ports among regions and products (through production of processed
meats, for example).

The Tradeoff between Producer and Consumer Welfare

In Latin America beef is an important consumption good at all in-
come levels, particularly in urban areas. Latin America is highly urban-
ized and is characterized by large inequalities of income and significant
social tension. A substantial increase in beef price reduces real incomes of
urban workers, creates pressures for higher wages or for government re-
prieve, and redistributes income to large, relatively wealthy ranchers.
The negative short-run slaughter response for beef exacerbates the situa-
tion because prices increase even more in the short than in the long run
and production temporarily declines. It is therefore not easy for Latin
American governments to suddenly and permanently adopt higher beef
prices to encourage production and exports.

Governments have limited instruments for achieving their produc-
tion and political goals. They use the means available to achieve their
most important ends even if this involves some undesirable effects on
other objectives. Outside observers sometimes overlook these tradeoffs.
For example, they may analyze a policy solely in terms of production
when from the viewpoint of the government no other approach is clear-
ly better than the existing one. A better policy may exist, and
policymakers may be persuaded to accept it, but only after all govern-
mental targets and constraints, notjust production, are considered and it
is clear that they can be satisfied.

Latin American governments face a perplexing choice between high-
er beef prices-to encourage output, restrict consumption, and increase
exports-and lower prices-to improve consumer welfare and nutri-
tion and restrain wages and inflation. Historically governments have
vacillated between these goals, but the political strength of urban inter-
ests has usually dominated. Restricting beef prices entails high foreign
exchange costs, because of reduced exports, increased imports, or both.
Increased consumption as a result of population and income growth is
making the situation worse. There is a powerful argument for encour-
aging higher production and exports, and this argument will be further
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strengthened in countries in which foreign exchange is expected to be
scarce in the future.

Development of a successful livestock policy is an exercise in political
economy: policies are needed which allow the economy and the society
to move relatively harmoniously from the current situation to a pre-
ferred one. For example, a gradual beef price increase, subsidies on other
goods of particular budgetary and nutritional importance to lower-
income urban households, and other efforts to improve income distri-
bution would reduce the impact on the consuming groups of special
concern and make an increase in beef price more palatable.' Clearly,
however, this effort will be politically and economically complex.

Domestic Milk Production and Milk Imports

Dairy policies in several major developed countries put pressure on
world milk prices by subsidizing domestic milk production and thus
building up surpluses and stockpiles. An additional subsidy then permits
sale of surplus milk at the prevailing international price. As a result,
powdered milk sells internationally at prices significantly below pro-
duction costs in developed countries. Lattimore and Weedle (1981) es-
timate that milk trades internationally at a price that is only 40 percent
of the free trade equilibrium level.

The sale of powdered milk at concessionary prices creates an impor-
tant policy dilemma for developing countries which have the natural re-
sources to produce milk at a relatively low cost (Lattimore 1981;
Lattimore and Weedle 1981). Should they import powdered milk at
concessionary prices on the grounds that the net benefit to consumers
exceeds the loss to producers? Or to encourage the long-run develop-
ment of their own dairy industries should they protect domestic produc-
ers and forgo short-run trade benefits from low import prices?

In general, international prices can be a useful guide to domestic eco-
nomic planning because they reflect opportunity costs through trade in
different commodities. In the case of milk, however, current prices re-
flect significant distortions that involve high costs in exporting coun-
tries. It is a matter of conjecture whether exporting-country govern-
ments will continue their present policies indefinitely or will end them
and let international milk prices rise. The longer the concessionary pric-
es are expected to endure, the greater is the benefit from not protecting
against milk imports; the sooner they are likely to end, the stronger is
the argument in favor of building up domestic production.

As widespread antidumping legislation attests, concessionary imports
involve considerable economic and social costs to the importing coun-
try. Investments in physical and human capital, including production
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facilities, entrepreneurial and managerial skills, processing and distribu-
tion frameworks, and product recognition, can be badly damaged in a
fairly short period by concessionary imports. In the case of milk, rela-
tively small variations in product price can strongly and quickly affect
profit margins and capitalization of dairy farms. Once dairy herds are
liquidated it takes a long time to build them back up because of the long
gestation of cattle.

Even if concessionary imports are expected to last, there is an argu-
ment for protection to encourage domestic production in countries with
substantial dairy potential. If the industry is properly developed, it may
even be able to compete favorably. If demand for dairy products is ex-
pected to grow rapidly, either domestic production must increase or
dairy imports will rise accordingly and absorb foreign exchange needed
for other imports.

Agricultural protection is common in developed countries and is usu-
ally justified on distributional grounds; dairy production in many devel-
oping countries might be similarly justified. The agricultural sector
contains a large proportion of the poor, and available labor is under-
utilized. Because dairy production is labor-intensive, the employment
effects from its expansion can be substantial. Further, most dairy pro-
ducers and their laborers have relatively moderate incomes. Thus it can
be reasonably argued that governments concerned with long-run agri-
cultural development and particularly with more intensive develop-
ment of smaller farms should consider protecting the dairy sector from
concessionary imports. It is important not to set prices that encourage
high-cost production systems, however.

Although Latin American milk imports roughly doubled between
1970 and 1980, they amount to less than 5 percent of regional produc-
tion. These import data suggest that the region could have received lit-
tle net benefit from imports, although the depressed prices benefit con-
sumers at the cost of producers. In several countries, however, the
situation is quite different. The Caribbean countries import over 50 per-
cent of their total consumption, and Bolivia, El Salvador, Panama, Peru,
and Venezuela each import over 10 percent. For these countries the cost
of forgoing milk imports would be substantial, at least in the short run.
In the remaining countries milk imports are sufficiently small that there
is some level of protection that would not reduce milk supplies dramati-
cally and could be used to stimulate production.

Better policy formulation requires improved information regarding
supply and demand curves for domestic milk. Because in many coun-
tries milk production now uses fairly rudimentary technology and man-
agement, the opportunities for long-run development may be substan-
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tial, but the supply response to higher milk prices might be rather slow.
Governments that are considering increased protection to encourage
domestic production ought to introduce it slowly and carefully to en-
sure that consumers are not strongly affected by short-run shortages and
high prices (Osvaldo Paladines, personal communication).

Development of an improved dairy infrastructure is needed in most
tropical countries to accommodate increased milk production. Dairy
plants (both small and medium-size), milk collection centers, and roads
are essential. An approach used in India might be useful in Latin Ameri-
ca: sale of milk imported at concessionary prices was used to finance de-
velopment of the domestic milk industry. The emphasis was on form-
ing milk cooperatives for processing and for providing technical
assistance.

Expanding collection services into new areas can involve high unit
costs owing to low volumes in initial stages. Nestle, however, has suc-
cessfully started dual-purpose schemes in many parts of Latin America,
including Chiapas in Mexico and Caqueta in Colombia. Alternatively,
such efforts might be encouraged by allocating cheap imported milk to
firms willing to expand collection networks into areas with high poten-
tial. Cheap imported milk can even assist a milk industry that is based on
animal grazing systems. Fresh milk production can be allowed to rise
and fall with the seasonal availability of pasture and fodder, and imports
can be used to meet milk demand in off-seasons.

Dual-Purpose Cattle Production

In temperate areas specialized production of beef or milk is usually
technically and economically more efficient than joint production-
that is, animals are genetically selected either for beef or for milk, and
management is focused on the primary output. In a few temperate re-
gions in Latin America, however, many farmers have developed beef-
milk operations because market instability made specialization unusual-
ly risky or because dual-purpose animals fit the available farm resources
better.

Some livestock development projects were initially designed on the
assumption that specialization was more efficient than joint production
even in tropical areas. But because of ecological conditions in these
areas, cattle raised on the available forage do not reach the high level of
specialized production attained in temperate areas. Additional research
is needed on the relative profitability of dual production in tropical areas
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and the extent to which government assistance, particularly provision
of infrastructure, is essential to the development ofjoint beef-milk pro-
duction.

Joint production differs from specialized beef production in its more
intense input and more rigorous marketing requirements. Whereas beef
cattle can be marketed by walking them out of remote areas, if neces-
sary, or transporting them once or twice a year, fresh milk must be sold
daily. Refrigerated trucks are needed, and transport time from the farm
gate to the collecting and processing facilities must be short. Although
milk can be used for cheese, which is easier to transport, on-farm cheese
production is rarely an option for widespread dairy development be-
cause of quality problems and limited markets.

Development of dual-purpose production may have a positive social
impact in tropical regions. Dual-purpose animals produce relatively
small amounts of milk, are less efficient in milk letdown than special-
ized dairy animals (this is partly a management rather than a wholly in-
nate problem), and are less suitable for mechanical milkers. Joint pro-
duction therefore requires a much greater labor input than beef
production alone because of the need for daily hand milking. Milking
dual-purpose animals in tropical areas makes smaller farms viable, gives
an impetus to rural electrification for refrigeration, requires better ani-
mal nutrition and health (and thus encourages farm intensification and
closer links with nonagricultural service industries), and provides a reg-
ular income flow, which encourages greater attention to production.
Because farm management requirements are higher for dual-purpose
production, management by a resident owner is a key to success.

Thus, dual-purpose production can have substantial social as well as
economic advantages over specialized beef production because it fosters
road and transport development, electrification, owner management,
higher labor inputs per hectare of land use, smaller farm units, more
continuous market interaction, and greater regional value added
through construction of processing facilities. Successful development of
a dual-purpose industry requires adequate infrastructure, credit, milk
collection and marketing services, input supply, and technology, in-
cluding genetic improvement of animals.

Control and Eradication of Foot and Mouth Disease

Should eradication of FMD be a priority for Latin American nations?
Although several countries have long maintained FMD vaccination and
control programs, eradication has not been the goal except in cases
where large-scale financial assistance from the United States was pro-
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vided to protect U.S. herds from contagion. With U.S. help FMD has
been eliminated in Mexico, Central America, and the Caribbean, but it
is still endemic in most of South America except for Suriname, Guyana,
French Guiana, Chile, northwest Colombia, and Argentine Patagonia.
Beef from FMD-endemic areas, which is excluded from the largest and
highest-priced fresh import markets, must be processed or sold in
secondary markets, where prices are usually lower by about 20 percent
(Muchnik de Rubenstein 1978; table 3-12, above). Because higher-
quality beef does not retain its quality differential after processing, FMD-

endemic countries that produce premium beef receive little reward if
they must process it before exporting.

Although the principal loss from endemic FMD is the lower price that
results from sanitary restrictions imposed by importers, production
losses-morbidity and mortality, slower animal growth, and reduced
fertility-are also significant. These losses, estimated at about 10 per-
cent of production in Brazil, can be partially offset by such measures as
vaccinations and control of animal movements, but the costs of these
steps must be taken into account to determine the net impact of disease.
The price impact of sanitary restrictions is similar in effect to that of an
export tax, except that an export tax generates revenues for the govern-
ment.

Although producers would benefit from the higher prices associated
with FMD-free production, consumers would pay more for beef and
would be harmed indirectly by the governmental expenditure on an
eradication campaign. Eradication efforts are thus unlikely to receive
wide popular support.

An additional obstacle to FMD eradication is the substantial externalities
involved. Because the social benefits of disease control exceed the private
benefits, there is economic justification for subsidizing or requiring spe-
cific private action. Ironically, although governments may be politically
lukewarm toward FMD eradication because of its distributional implica-
tions, governmental action is essential to success. Thus, eradication can be
successful only if livestock producers persuade governments to undertake
the campaign, but governments may be willing only if livestock produc-
ers finance the effort, at least indirectly.

Eradication would probably require regional agreements. For exam-
ple, it may be impossible for Uruguay to eradicate FMD unless Argentina,
Brazil, and Paraguay assist in controlling animal movements across
their borders. Similarly, Colombia, Venezuela, and perhaps Ecuador
would need to cooperate. To the extent that countries within these re-
gional groupings import and export to each other their interests in erad-
icating FMD differ: exporters can be expected to favor eradication to
achieve entry to higher-priced markets; importers can be expected to
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oppose it because it would mean higher-priced beef for them, unless the
benefits from domestic production losses are very large.

Elimination of FMD could be of crucial importance to future Latin Ameri-
can beef exports and therefore to the potential for significantly expanded
production. Access to stable, high-priced markets may determine the long-
run profitability of beef production and particularly the ability of South
America to compete with Australia, New Zealand, Mexico, and Central
America. The EEC, however, is now an exporter, andJapan and the United
States both import beef through quotas allocated to exporters. Thus, Latin
American exporters would be able to increase exports tO FMD-free markets
only slowly, through negotiated quota changes, rather than more rapidly,
through market competition.

The benefits of eradication should be weighed against the costs. An erad-
ication program would take a long time and would require much research.
The technical feasibility of eradication and the economic costs and benefits
of a successful program have rarely been analyzed. Muchnik de Rubenstein
(1978), however, found that on the north coast of Colombia eradication
would be possible and would be profitable if it permitted access to higher-
priced export markets.

The smaller the cost of eradication-that is, the smaller are current
herds-and the greater the potential for beef production growth, the
greater the economic return. Thus, eradication should be attractive to
countries like Brazil, Colombia, and Venezuela, which have much ad-
ditional land to bring into livestock production, and to Argentina and
Uruguay, which have large exportable surpluses. New genetically engi-
neered vaccines will increase the effectiveness of vaccination, reduce its
cost, and increase the benefit-cost ratio of eradication efforts.

Research

Livestock research has been given a low priority by governments in
most Latin American countries. Producers tend not to learn about useful
new technologies from public research institutions because the institu-
tions seem somewhat divorced from practical problems. An increased
research effort is needed, for livestock productivity in Latin America is
well below its potential; most indexes show that technological progress
has been relatively slow in recent decades. An excellent introduction to
the potential role of research on cattle production in Latin America is
provided by Valdes and Nores (1978), who offer four guidelines for re-
search design:

* Work to improve reproductive performance to increase production
growth rates and allow for progressive animal selection
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* Recognize the role of milk in cattle production, particularly for
small and medium-size farms

* Approach small-farm technological strategies through whole farm
systems rather than through isolated livestock research

* Increase production by using resources with a low opportunity
cost, such as marginal land or land with little competition from
crops, and by properly complementing native pastures with im-
proved pastures during slack seasons. Where the opportunity cost
of land is high, research on production systems for grazing beef will
have a lower social payoff unless crop residues are abundant.

Although in developed countries individual farmers have made sub-
stantial productivity gains by rigorously culling unproductive animals
and selecting for desired production characteristics, culling and selec-
tion possibilities on Latin American farms are very limited. Because
farmers maintain few records on animal productivity, they have little
information on which to base culling decisions. Calving and weaning
rates are so low that the available pool of young animals permits little se-
lection. Pasture improvement, mineral supplements, and improved
management techniques, including better maintenance and use of re-
cords, would permit low-cost increases in calving and weaning rates and
would expand possibilities for culling and selection.

The point about the importance of milk has been discussed in "Dual-
Purpose Cattle Production," above.

Farming systems research is particularly useful for small and
medium-size farms with important crop-livestock interactions. This re-
search is complex; technologies to fit the economic, social, and ecologi-
cal constraints faced by small farms need to be developed.

Research on technologies that emphasize the complementarities of
crops and livestock is needed. Ruminants produce meat at lower cost
than poultry or swine only if they are fed mostly on pasture and crop res-
idues with a low opportunity cost; land which can produce high crop
yields is generally not economical for livestock production. But as the
ratio of crop to livestock production on such land rises, total livestock
production (based on crop residues and the like) may also rise. This has
apparently been happening in recent years on the Argentine pampas
(Reca 1982).

Latin America has abundant pasture land that is not suited for crops
and that yields only a low level of livestock output because of the poor
quality of native pastures. Introduction of improved grass and legume
species could significantly increase livestock output in these areas with-
out competing with cereal production.

To be advantageous, new technologies must be largely congruent
with existing management practices or involve only gradual changes,
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and they must be profitable within the prevailing price context. The
beef prices that have prevailed historically in most Latin American
countries have reduced the economic return to research and thus have
made incorporation of new technologies difficult. Technological de-
sign must therefore be coordinated with price policy and with specific
constraints faced by farms.

Livestock research is slower, more costly, and more difficult than
crop research. Individual animals are dramatically more expensive than
individual seeds or plants. For animals, several years elapse between con-
ception and maturity, and substantial time is required before the impact
of new technologies can be evaluated. Experimental control is difficult
because animals move about and animal personality affects the results.
Interactions with management variables are also complex. Livestock re-
search is essential, but technological advances are piecemeal and slow;
governments must be prepared to provide funds over lengthy periods
without expecting quick, dramatic breakthroughs.

Developed countries have accumulated a large body of technical and
practical knowledge about livestock which offers substantial benefits if
it can be effectively transferred to Latin America. These potential bene-
fits are expected to increase during the next two decades as dramatic
new technological advances become available. Skills required for tech-
nology transfer are similar to those needed for original research. Experi-
ence indicates that a domestic research capability is needed to identify
potentially useful technologies and management techniques from other
countries and to adapt them to the local environment.

Improvement of Pastures

The identification and diffusion of improved pastures, usually a ferti-
lized grass-legume mix, has been a central element in the Bank's efforts
to improve animal nutrition. Such pastures offer great potential for in-
creased low-cost production of beef and milk throughout the region.
Nonetheless, diffusion of improved pastures has been slow.

Fertilized grass-legume pastures are relatively expensive to establish
and maintain and have a relatively short productive life. Phosphatic fer-
tilizer, which accounts for a large proportion of establishment and
maintenance costs, is not widely produced in the region and when im-
ported is often subject to a substantial tariff. Although there are cheaper
seeding methods (oversowing by airplane, for example), more expen-
sive approaches such as seedbed cultivation with a tractor usually pro-
duce better results. Access to many areas is difficult, and gasoline, ma-
chine maintenance, and skilled labor are expensive. Equally or more
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important is the difficulty of prolonging productive pasture life. In a
grass-legume pasture phosphatic fertilizer stimulates legume growth,
legumes fix in the soil nitrogen that is used by grasses, and the more nu-
tritious and abundant pasture that results benefits the cattle. Sometimes
grass-legume seeds cannot be established under new conditions. More
often, problems arise after establishment: the legumes are attacked by
disease, one species is more aggressive and crowds out the other (partic-
ularly if animals prefer to graze the weaker species), or one species has
difficulty reseeding itself. If a biologically stable balance among the spe-
cies is lost, their positive interaction is diminished and pasture produc-
tivity declines rapidly. Also, pastures must be periodically refertilized,
or legume production will fall. Thus, grass-legume pastures require
substantially more sophisticated management than that traditionally
practiced. New management skills are usually learned only slowly,
often by trial and error, and error is costly.

To achieve greater diffusion of improved pastures, research is needed
to develop biologically stable, disease-resistant seed mixes for specific
areas. Legume varieties which require less phosphorus for good per-
formance would reduce costs. Cheaper fertilizer could be obtained by
reducing tariffs or by increasing local production; several countries in
the region have domestic phosphate deposits, but few have been devel-
oped (Carlos Sere, personal communication). Lower tariffs on imported
machinery, development of less expensive sowing techniques, and im-
proved infrastructure would also reduce costs. Domestic seed produc-
tion is needed to save costs, but even more because imported seeds are
frequently susceptible to disease and pests. Research on pasture-animal
interactions and development and communication of improved man-
agement techniques to ranchers are essential (Jarvis 1980, 1982a;
Roberts 1979).

Latin America has large areas of relatively infertile aluminum-toxic
soils, and for these areas successful development of fertilized legume
pasture is necessary for significant increases in production. CIAT is invest-
ing substantial resources in this effort and has encouraged the formation
of a growing network that involves national research institutes in each
of the tropical countries of Latin America-a useful precedent for other
cooperative research efforts.

It is important to recognize the limitations of grass-legume pastures
and even to anticipate the possibility that such pastures may never real-
ize all of the hoped-for benefits. The effort is based mainly on Austra-
lian technology, but even in Australia adoption is limited. Widespread
adoption will be more difficult in Latin America, where price relations
are not as favorable and where management is generally less skilled.2 It
may be more economical, at least in most tropical areas over the inter-
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mediate run, to emphasize other approaches to reducing production
costs and expanding output.

One approach on which CIAT is working involves development of im-
proved grasses that do not require phosphatic fertilizer or legumes. Also
needed is a broader genetic base for pasture grasses; because at present
only three types account for nearly 90 percent of the pasture area in
Latin America, pastures are vulnerable to large losses from disease and
pests. Another area that requires some attention is mineral supplements,
which can bring about a large increase in the reproductive efficiency of
livestock but are expensive in much of Latin America. Minerals repre-
sent more than 50 percent of the cash costs of traditionally managed
farms in many regions (Carlos Ser6, personal communication). Reduc-
tion in these costs to the farm is an important issue.

Livestock Development in the Amazon Region

The ratio of land to labor in Latin America is high, and there are still
large areas of grassland and forestland that have yet to be brought into
production. Much of this currently underutilized land is in the Amazon
basin, and there is great controversy over the ecological damage which
deforestation for the establishment of pastures there might cause, both
locally and globally (see, for example, Goodland 1980; Hecht 1981;
Hecht and Nores 1982; Moran 1982; and Sanchez and Tergas 1979).

The livestock development carried out in the Amazon region during
the last two decades has been sharply criticized for its ecological and so-
ciological effects (see, for example, Fearnside 1979; Goodland 1980;
Hecht 1983). Most criticism has focused on the fragility of rainforest
soils and the tendency for pasture areas established on cleared areas that
were formerly rainforest to rapidly diminish in productivity because of
loss of soil fertility, leaving soils vulnerable to compaction and erosion
(Hecht 1983). Other criticisms include the tendency for land ownership
disparities to increase because of the displacement of indigenous peoples
and small farmers by land speculators who have used cattle ranching as a
mechanism for obtaining and controlling large tracts of land.

Recent research suggests that the agricultural potential of the Ama-
zon region is much higher than was previously believed (Moran 1982;
Hecht and Nores 1982; Sanchez and Tergas 1979). Problems of soil fer-
tility, structure, and drainage are not as great as expected or can be man-
aged with the use of known (albeit sometimes costly) techniques. Fur-
ther, methods for pasture establishment and maintenance have been
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developed which could permit sustained livestock production in many
areas. Nonetheless, livestock development in most of the Amazon basin
is currently a moot issue because such development is not very profitable
under current prices. Livestock development either is not profitable
enough to justify forest conversion or is not as profitable as alternative
agricultural activities on the same land. Livestock development in this
region will require considerable time, research, and experimentation.

Most of the Amazon livestock development witnessed in the past de-
cade was the result of large government subsidies. In some areas live-
stock raising was a secondary effect of development of the land for
crops. Cheap loans were made for land clearing, machinery, and rice
production, but subsequently pastures were sown and livestock produc-
tion succeeded cropping as soil fertility declined. Such subsidies have
now been sharply reduced. Although the rotation of livestock pastures
and cropping may provide an economically and ecologically viable sys-
tem in many parts of the Amazon in the future, such developments will
be limited in the intermediate run (Carlos Sere, personal communica-
tion). An important limitation is that savannah regions such as the
Cerrado of Brazil and the Llanos of Colombia and Venezuela are cur-
rently more profitable areas for livestock development because they are
mnore accessible and closer to population centers, require less investment
in infrastructure for settlement, and confront fewer ecological prob-
lems. CfAT is releasing the first legume seeds developed for the acid,
aluminum-toxic soils that characterize much of this region. This devel-
opment is expected to further increase the relative profitability of live-
stock development of the savannah areas. It is believed that such seeds
will flourish without phosphatic fertilizer, will improve animal nutri-
tion, and will thus increase output in these regions.

Despite short-term obstacles, the Amazon region may have substan-
tial long-run potential for livestock production, a possibility with impli-
cations for regional and even world markets. Production increases
would either reduce the net demand of Latin America for world beef
supplies or increase supply to the rest of the world, and prices and pro-
duction in other countries could be affected. Higher Latin American
production and lower beef prices could also result in somewhat lower
world use of grain.

CIAT (1982) concluded that supplies of beef cattle will be an important
constraint on the development of livestock production in the Amazon
basin. Because current herds in the region are small (about 5 million cat-
tle), it could take decades to realize the area's potential. If 7.5 percent a
year is the maximum rate at which biological expansion is possible,
herds could increase, at most, twofold in ten years and fourfold in twen-
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ty years. Thus, the maximum number of Amazon cattle would be 20
million in twenty years, or less than 10 percent of the current total cattle
supply in Latin America. A major expansion of cattle production in the
Amazon region would require importation of animals from other re-
gions, at high cost. To the extent that a significant proportion of Latin
American livestock herds is suited to temperate rather than tropical con-
ditions, rapid expansion of Amazon herds suggests a reduced supply in
other tropical regions in the short run.

Related issues concern the design of settlement schemes to ensure
that development of the Amazon basin has the desired social impact.
Determination of the desired farm size, the method of colonization
(homesteading or selected), and the design of infrastructure are impor-
tant long-run considerations.

Management and Technical Assistance

It is frequently asserted that ranchers are resistant to change and hesi-
tant to adopt new productive techniques. Yet many studies show that
ranchers learn of and are willing to experiment with new techniques,
even though adoption is slow and partial. Nonadoption is generally re-
lated to low profitability of new techniques rather than to producer irra-
tionality, but poor management contributes to low profitability.

Improved technical assistance programs might speed the diffusion of
new techniques and improve overall livestock productivity. Surpris-
ingly little, however, is known about the role of technical assistance
programs in livestock, and such programs are weak in most countries.
Even less is known about improving production systems on small farms.
Much knowledge is too theoretical or in too technical a form to be of
practical benefit to producers. Sometimes information is communicated
to owners but is not passed on to the workers who have day-to-day re-
sponsibility for carrying out ranch tasks.

It is not clear whether technical assistance efforts in livestock can bor-
row profitably from techniques that are successfully applied to many
crops through the training and visit (T&v) system, which focuses techni-
cal assistance on the most critical specific operations to be undertaken
during each period. Some observers believe that livestock production
needs are so different that this approach is of little use. The T&v emphasis
on organization, specialization, and accountability, however, is surely
important in any extension effort. In designing technical assistance pro-
grams it is important to take the farmers' entire socioeconomic
framework into account. Separate agencies are probably needed for as-
sisting owners of small and of large farms.
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Animal and Product Grading

Beef is not homogeneous; it varies in flavor, texture, fat content, and
other characteristics, depending on breed, age, sex, nutrition, and
slaughter technique. Because consumer preferences for different beef
characteristics vary somewhat from one culture to another, it is not al-
ways possible to identify "superior" beef, but it is usually possible to
identify generally desirable characteristics which merit a premium
price.

Grading is a process by which beef is judged and assigned widely un-
derstood indicators of quality, so that consumers can seek out and pay
for the characteristics they desire. Because the characteristics of a piece
of meat are not entirely apparent until the meat is eaten, grading beef is
partly a subjective process.

Grading is not widely practiced in Latin America, and where it is used
it applies to only a small proportion of the beef produced. In some coun-
tries beef is bought and sold by the head at the ranch level with only the
most general evaluation of weight and other characteristics. Grading,
because it rewards producers for superior quality, can contribute to the
success of beef development programs intended to increase output
through improved nutrition and management because these programs
have a strong impact on the quality as well as the quantity of beef pro-
duced. Traditional marketing channels, which do not grade beef and do
not reward superior characteristics, inherently penalize improved beef
practices and work against their adoption.

The advantages of grading beef may not be of sufficient practical
value to Justify major marketing changes. In many Latin American
countries, where income distribution is uneven, the demand for premi-
um beef is small in relation to the supply already produced. Because the
relative price of superior cuts is much lower than in the developed coun-
tries, there is little incentive for improving beef quality. Grading is not
costless, and it is not clear that establishing an improved grading system
would be economically justifiable.

This issue has not been studied rigorously, but consider the following
hypothetical example. If all animals are the same at birth and are fed
identically, each animal produces beef of differing characteristics in the
same proportions as in the total supply. Given the total supply of beef of
each characteristic and the demand for such beef, the market will pro-
duce a set of corresponding prices. If the demand for superior beef in-
creases, production of that beef type can be raised by increasing the total
number of animals or by increasing the proportion of superior beef in
each animal. Clearly the latter outcome may well be more economically
efficient, but it can be achieved only if such beef can be identified and its
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production rewarded. Producers may be able to increase the quantity of
superior beef from each animal simply by selling animals at a different
age or by providing improved nutrition. Grading permits these changes
to occur.

Grading will be warranted only if consumer preferences shift toward
better beef as domestic income distribution improves or if enough beef
is produced to permit a surplus for export to countries that desire quality
meat. In many cases, however, meat accepted by importing countries is
of low quality, and the motive for grading is largely lost. Study is needed
to determine what types of grading are economical for different coun-
tries and how grading ought to be adjusted to changes in beef demand,
both domestic and foreign. Knowledge about the differences between
domestic and foreign preferences is essential.

Notes

1. Although beef accounts for a considerable proportion of total expenditures by low-
income households, the nutrition of these groups could be improved by lowering prices of
starchy staples such as corn, wheat, cassava, or rice, which would be more cost-effective than
subsidizing beef (Perrin and Scobie 1978; Pinstrup-Andersen, Ruiz de Londofio, and Hoover
1976). Because beef consumption rises rapidly with income, a subsidy for beef consumption
benefits higher-income households absolutely (if not proportionately) more than it does
lower-income households. When individual preferences are a factor, however, improved nu-
trition does not necessarily always mean improved welfare, and additional analysis about sub-
stitutability of other foods for beef is needed.

2. Perhaps the best review of information on the management and productivity of natural
pastures in tropical regions and of the impact of introduced legumes and fertilization is that by
Paladines (1984).



Appendix
Definitions of Technical Coefficients

Calving rate. The calving rate (a measure of effective fertility) for a
ranch or a country is the number of calves born in a twelve-month peri-
od divided by the number of cows bred. Because the calving rate of cows
which have previously calved is generally higher than that of heifers,
changes in herd composition can affect the calving rate even if no
change in age-specific fertility has occurred. Age-specific calving rates
are commonly affected by nutrition, disease, animal husbandry, climate,
and breed. Within Latin America there are large variations in calving
rates, both among and within countries. The average calving rate for the
region is low compared with rates in developed countries but high com-
pared with those in other developing nations.

Weaning rate. The weaning rate measures effective fertility less effec-
tive calf mortality from all sources (disease, predators, and so on). It is
defined as the number of calves weaned during a twelve-month period
divided by the number of cows bred during that breeding cycle. Calves
are commonly weaned at six to twelve months of age. Unless births are
carefully recorded only information on weaning rates may be available.

Mortality rate. The mortality rate is the percentage of animals that die
during a twelve-month period, usually specified by animal type, age,
and sex. The principal causes of death include malnutrition, disease,
parasites, accidents, and predators. Among cattle the mortality rate for
calves is highest, followed by that for cows; that for mature steers is the
lowest.

Carrying capacity. The carrying capacity is the number of standardized
animal units (AU) which can be stocked per unit of pasture land to
achieve a specified production level. Carrying capacity is not a measure
of efficiency but is simply an indicator of available feed. It is best used
for ranch planning and for comparing the approximate production ca-
pacity of different pastures or of the same land over time. The coeffi-
cients for transforming animal numbers into AUS are based on the ap-
proximate daily forage required for animals of a given age and sex. A

181
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cow represents 1.0 AU; other animals are weighted by the proportion of
their forage requirements to those of a cow. Carrying capacity varies
seasonally, sometimes sharply, and fluctuates from one year to the next
depending on climatic conditions and pasture management. Carrying-
capacity coefficients are only approximations of the desired production
level and therefore indicate only broadly the number of animals (say,
1.5 AU) which can be maintained on, say, one hectare at a specific time.

Stocking rate. Whereas carrying capacity measures the potential of a
parcel, the stocking rate is the number of standard AUS actually carried
per unit of pasture. Understocked ranches, whose stocking rate is lower
than the carrying capacity, forgo potential beef production by
underutilizing pastures, and understocking can lead to pasture deterio-
ration in some situations. Cattle on overstocked ranches have insuffi-
cient forage for optimum weight gain, and overstocking can lead to sys-
tematic degradation of pastures and a long-run decline in carrying
capacity. The stocking rate is not exactly a measure of efficiency, but for
a given amount of forage available, different stocking rates result in dif-
ferent rates of gain per animal. Total beef produced per hectare is the
product of the weight gain per animal and the stocking rate. The opti-
mum stocking rate, at which the profits of the enterprise are maxi-
mized, is a function of many variables, including, especially, forage pro-
duction. The stocking rate is an important measure in designing
research on pasture management (see also Jarvis 1984).

Offtake rate. The offtake rate-the number of animals slaughtered
during a twelve-month period divided by the number of animals in the
herd at the beginning of the period-is used as an overall measure of the
technical efficiency of the ranch, since higher calving rates, lower mor-
tality rates, and higher rates of weight gain all lead to a larger proportion
of the herd being slaughtered each year. This rate does not indicate the
profitability of livestock production; low offtake rates can be as eco-
nomically efficient as high rates, depending on the resource base and the
economic parameters. The offtake rate fluctuates strongly during the
cattle cycle as herds are built up and liquidated. It is useful principally
for analysis of national aggregate herd performance. When used at the
farm level it is appropriate only for comparing similar farms.

Extraction rate. The extraction rate (also called the production rate) is
the offtake rate adjusted to account for variations in herd stock. It is the
number of animals slaughtered plus the net number of animals added to
the herd during a twelve-month period divided by the number of ani-
mals in the herd at the beginning of the period. The extraction rate can
be thought of as the sustainable offtake rate, that is, the rate at which
herd size remains constant over time.
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Slaughter weight. Slaughter weight refers to the clean carcass weight
yielded after slaughter. A heavier or lighter slaughter weight has no par-
ticular economic implications. Total output from a beef herd is the
number of animals multiplied by the slaughter weight or the amount of
beef produced per animal. For a herd of given size, output can be in-
creased only if the extraction rate rises, if the average slaughter weight
rises, or both. Both the extraction rate and the average slaughter weight
are therefore useful indicators of changes in technical efficiency. An av-
erage slaughter weight is often given for each animal type, age, and sex,
as well as for the total herd. The herd's slaughter weight depends on a
number of factors, including its age-sex composition.

Total livestock production in any period is the sum of slaughter and
the net change in herd size, measured in equivalent units. In most coun-
tries, however, production is measured simply by slaughter without ref-
erence to herd changes (Jarvis 1969). This practice is followed because
many countries have only poor data on herd inventory changes, and in
any event it is difficult to translate changes in herd numbers directly into
beef slaughter equivalents. Use of slaughter data, however, overstates
actual variations in production because of the cattle cycle. Even worse,
slaughter data are often negatively correlated with true changes in pro-
duction; that is, slaughter frequently increases precisely because produc-
tion is decreasing. Thus, conventional measures of livestock output
must be used with caution in making policy.
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Table A-1. Beef Cattle Industry: Return on Capital, under Average
and Good Management, and Related Factors, Selected Countries

Argentina,
Buenos Aires,

province, Argentina,
breeding zone eastern Chaco

Ranch data Average Good Average Good

Typical ranch size
1. Utilizable area (UA) (hectares) 500 500 2,500 2,500
2. Animal units (Au)c 385 500 600 680
3. Man equivalents (ME) 2.5 3.0 3.5 3.5

Productivity
4. Offtake rate (percent)d 30 33 21 28
5. Kilograms live weight per AU 117 150 108 129
6. Hectares UA per AU 1.3 1.0 4.2 3.7
7. Kilograms live weight per hectare UA 90 50 26 35
8. Kilograms live weight per ME 18,000 25,000 18,570 25,000
9. AU per ME 154 167 175 195

10. ME per thousand hectares UA 5.0 6.0 1.4 1.4

On-farm prices
11. Cattle (U.S. dollars per kilogram

live weight)' 0.17 0.13
12. Labor (U.S. dollars per ME per year)f 1,020 780
13. Labor expressed in beef production

(12 ±11) 6,000 6,000
14. Land (U.S. dollars per hectare) 85 17
15. Land value as multiple of

production [14 . (7 . 11),
approximately] 5.6 3.3 5.0 3.7

Capital assets (U.S. dollars)
16. Land (per 100 AU) 11,050 8,500 7,150 6,320
17. Cattle (per 100 AU) 5,650 5,650 4,470 4,470
18. Other (per 100 AU) 3,350 4,090 2,280 2,870
19. All factors (per 100 AU) 20,050 18,240 13,900 13,660
20. Total per ranch 76,990 91,200 83,375 92,815

Return on capital
21. Gross income (U.S. dollars per AU) 1,990 2,550 1,410 1,670
22. Capitalturnover(21 ÷ 19) (percent) 9.9 14.0 10.1 12.2
23. Operating cost (U.S. dollars per

100 AU)9 1,570 1,740 1,050 1,050
24. Capital income (21 - 23) (U.S.

dollars per 100 AU) 420 810 360 620
25. Returnoncapital(24. 19) (percent) 2.1 4.5 2.6 4.5

Management factors
26. Additional investment (U.S. dollars) - 14,210 - 9,440
27. Effect of management (U.S. dollars) - 2,450 - 2,065
28. Return on additional investment

and management (percent) - 17 - 22
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Table A-1 (Continued)

Brazil,
northern

Rio
Grande

Uruguay, Paraguay, do Sul
noncrop areaa eastern Chaco state,

Ranch data Average Good Average Good good
Typical ranch size
1. Utilizable area (UA) (hectares) 600 600 20,000 20,000 1,000
2. Animal units (AU)c 430 460 4,500 6,700 375
3. Man equivalents (ME) - 2.5 14.0 14.0 3.0

Productivity
4. Offtake rate (percent)d 20 29 17 20 22
5. Kilograms live weight per AU 119 183 80 90 96
6. Hectares UA per AU 1.4 1.3 4.4 3.0 2.7
7. Kilograms live weight per hectare UA 85 140 18 30 36
8. Kilograms live weight per ME 20,400 33,600 25,710 42,860 12,000
9. AU per ME 172 184 320 480 125

10. mE per thousand hectares UA 4.2 4.2 0.7 0.7 3

On-farm prices
11. Cattle (U.S. dollars per kilogram

live weight)e 0.10 0.14 0.17
12. Labor (U.S. dollars per ME per year)f 608 460 480
13. Labor expressed in beef production

(12 11) 6,080 3,290 2,820
14. Land (U.S. dollars per hectare) 45 10 75
15. Land value as multiple of

production [14 -. (7 11),
approximately] 5.9 3.1 4.0 2.4 12.3

Capital assets (U.S. dollars)
16. Land (per 100 AU) 6,280 5,880 4,440 2,990 20,000
17. Cattle (per 100 AU) 3,300 3,500 4,720 4,720 6,150
18. Other (per 100 AU) 3,060 4,820 1,030 1,165 3,070
19. All factors (per 100 AU) 12,640 14,200 10,190 8,875 29,220
20. Total per ranch 54,320 65,215 458,730 591,610 109,600

Return on capital
21. Gross income (U.S. dollars per AU) 1,070 1,700 1,120 1,250 1,630
22. Capitalturnover(21 - 19) (percent) 8.5 12.0 10.2 14.1 5.6
23. Operating cost (U.S. dollars per

100 AU)9 950 1,290 420 400 1,140
24. Capital income (21 - 23) (U.S.

dollars per 100 AU) 120 410 700 860 490
25. Returnoncapital(24- 19) (percent) 0.9 2.9 6.8 9.7 1.7

Management factors
26. Additional investment (U.S. dollars) - 10,895 - 132,880 -

27. Effectofmanagement(U.S.dollars) - 1,399 - 26,200 -

28. Return on additional investment
and management (percent) - 13 - 20 -

(Table continues on thefollowing page.)
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Table A-1 (continued)

Bolivia, Colombia,

Brazil El Beni coastal
Pantanal, department breeding zone

Ranch data average Average Good Average Good
Typical ranch size

1. Utilizable area (UA) (hectares) 10,000 4,000 7,500 400 400
2. Animal units (AU)c 2,300 450 1,600 300 600
3. Man equivalents (ME) 10.0 4.0 8.0 9.0 11.0

Productivity
4. Offtake rate (percent)d 13 15 18 21 23
5. Kilograms live weight per AU 48 62 89 83 98
6. Hectares UA per AU 4.3 8.9 4.7 1.3 0.7
7. Kilograms live weight per hectare UA 11 7 19 62 147
8. Kilograms live weight per ME 11,000 7,000 17,810 2,755 5,345
9. AU per ME 230 112 200 33 55

10. ME per thousand hectares UA 1.0 1.0 1.1 23.0 28.0

On-farm prices
11. Cattle (U.S. dollars per kilogram

live weight)c 0.13 0.19 0.30
12. Labor (U.S. dollars per ME per year)f 390 484 470
13. Labor expressed in beef production

(12 - 11) 3,000 2,550 1,570
14. Land (U.S. dollars per hectare) 13 3 75
15. Land value as multiple of

production [14 - (7 - 11),
approximately] 9.1 2.5 0.8 3.6 1.7

Capital assets (U.S. dollars)
16. Land (per 100 AU) 5,650 2,500 1,300 9,700 4,850
17. Cattle (per 100 AU) 4,040 9,100 5,100 9,470 9,470
18. Other (per 100 AU) 1,150 2,055 1,585 4,230 3,800
19. All factors (per 100 AU). 10,840 9,655 7,985 23,400 18,120
20. Total per ranch 249,210 43,410 127,800 70,000 109,000

Return on capital
21. Gross income (U.S. dollars per AU) 620 1,110 1,660 2,810 2,920
22. Capitalturnover(21 - 19) (percent) 5.7 11.5 20.8 12.0 16.1
23. Operating cost (U.S. dollars per

100 AU)9 470 900 890 1,920 1,400
24. Capital income (21 - 23) (U.S.

dollars per 100 AU) 150 210 770 900 1,520
25. Returnoncapital(24. 19) (percent) 1.4 2.2 9.7 3.8 8.4

Management factors
26. Additional investment (U.S. dollars) - - (84,390) - 39,000
27. Effect of management (U.S. dollars) - - (11,426) - 6,440
28. Return on additional investment

and management (percent) - - (14) - 17
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Table A-1 (continued)

Venezuela,

Colombia, Apure state, Venezuela,
Llanos, western Llanos eastern Llanosb

Ranch data average Average Good Average Good

Typical ranch size
1. Utilizable area (UA) (hectares) 3,000 20,000 20,000 7,000 7,000
2. Animal units (AU)c 820 5,330 5,330 860 1,450
3. Man equivalents (ME) 3.4 21.0 25.0 7.0 17.0

Productivity
4. Offtake rate (percent)d 11 8 14 21 19
5. Kilograms live weight per AU 40 29 48 78 106
6. Hectares UA per AU 3.7 3.8 3.8 8.1 4.8
7. Kilograms live weightperhectare uA 1 1 8 13 10 22
8. Kilograms live weight per ME 9,700 7,500 10,450 9,600 9,060
9. AU per ME 242 254 213 123 85

10. ME per thousand hectares UA 1.1 1.1 1.3 1.0 2.4

On-farm prices
11. Cattle (U.S. dollars per kilogram

live weight)e 0.17 0.30 0.35
12. Labor (U.S. dollars perME per year)f 350 740 890
13. Labor expressed in beef production

(12 . 11) 2,060 2,470 2,540
14. Land (U.S. dollars per hectare) 16 6.70 22
15. Land value as multiple of

production [14 . (7 11),
approximately] 8.5 2.8 1.8 5.3 2.4

Capital assets (U.S. dollars)
16. Land (per 100 AU) 5,800 2,525 2,525 17,900 10,600
17. Cattle (per 100 AU) 5,220 6,700 6,700 13,100 13,100
18. Other (per 100 AU) 690 555 1,510 3,580 3,575
19. All factors (per 100 AU) 11,710 9,780 10,735 34,580 27,275
20. Total per ranch 96,070 520,000 573,000 297,470 395,860

Return on capital
21. Gross income (U.S. dollars per AU) 661 880 1,320 3,390 4,420
22. Capitalturnover(21 19) (percent) 5.6 9.0 12.3 9.8 16.2
23. Operating cost (U.S. dollars per

100 AU)g 316 360 610 1,200 1,960
24. Capital income (21 - 23) (U.S.

dollars per 100 AU) 345 520 710 2,185 2,460
25. Returnoncapital (24 . 19) (percent) 3.0 5.3 6.6 6.3 9.1

Management factors
26. Additional investment (U.S. dollars) - - 53,000 - 98,390
27. Effectofmanagement(U.S.dollars) - - 10,270 - 16,925
28. Return on additional investment

and management (percent) - - 19 - 17

(Notes are on thefollowing page.)
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- Not applicable.
Note: Values in parentheses are not fully comparable with other estimates.
a. Because mixed cattle and sheep ranching is common practice, the data are not fully

comparable with those for other areas. Figures for offtake rate and prices of cattle are for cattle
only. All other data include sheep, which are accounted for as follows: six sheep equal one head
cattle, one kilogram mutton or lamb equals one kilogram beef, and one kilogram wool equals
one kilogram beef.

b. Milking is common practice, and data for beef production, land in terms of production, and
income take milk into account (ten kilograms milk equal one kilogram beef).

c. One AU equals one adult cow held for the entire year. Other stock are converted into AUs

according to time held and live weight in proportion to live weight of a cow. Since the average
weight of adult cows generally differs for different areas and levels of management, the other
figures in the table are not necessarily proportional to the live weight carried.

d. Constant herd size is assumed.
C. Average for all animals sold. Prices thus reflect differences in quality as well as in general

level of beef prices.
£ Unskilled labor. Includes cash wages, wages in kind at on-farm prices, and social security

expenses that are compulsory for the employer.
g. Includes family labor and depreciation; excludes interest paid. For ranches which can be

operated by a family (four or fewer ME), no allowance has been made for an administrator or
manager.

Source: Based on von Oven (1971).



Table A-2. Milk Production Sysrems, Representative Farms, Selected Regions of Tropical South America

Colombia, Paraguay, Brazil, Bolivia,

Sabana Bolivia, Filadelfia Valle Santa Cruz

Item de Bogota San Javier (Chaco Occidental) de Paralho de Ia Sierra

Annual precipitation
(millimeters) 

1,060 800 600 1,300 900

Altitude (meters above sea level) 2,600 300 150 600 650

Mean temperature (
0C) 15 24 25 20 25

Production system and forage base Specialized dairy; Extensive dual- Dual-purpose Semi-intensive Intensive dairy;

irrigated mild- purpose natural with agriculture; dairy; natural improved pas-

temperature pastures improved pastures and improved tures, forage

pastures and forage crops pastures and crops and

forage crops silage

Farm area (agricultural and
livestock) (hectares) 55 200 215 232 340

Pasture and forage (hectares) 55 200 40 226 312

Natural pasture 0 200 11 127 0

Improved pasture 29 0 29 91 163

Kikuyo (forage legume) 26 0 0 0 0

Forage crops 0 0 0 8 149

Milk animal units 181 233 25 167 305.2

Labor force (family members in

parentheses) 
9 (0) 7 (1) 1.5 (1.5) 15 (1) 8 (0)

Livestock (number of animals)
Milk cows 100 150 15 94 256

Milk cow replacements
(heifers and calves) 108 163 21 113 120

Beef cattle 0 83 7 3 16

(Table contimes on the following yage.)
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Colombia, Paraguay, Brazil, Bolivia,
Sabana Bolivia, Filadela Valle Santa Cruz

Item de Bogota SanJavier (Chaco Occidental) de Paralbo de la Sierra

Indicators of efficiency
Milk production per cow (kilograms) 3,558 334 536 1,527 824
Milk production per hectare

pasture (kilograms) 6,470 250 201 652 676
Beef production per hectare

(kilograms live weight) 257 117 64 n.a. 118
Beef production per head cattle

(kilograms live weight) 141 155 171 n.a. 144
Calving rate (percent) 80 50 85 n.a. 80
Stocking rate (AU per hectare pasture) 3.3 1.2 0.63 0.76 0.98
Labor (man-hours per head cattle) 192 112 n.a. 351 75
Use of concentrates (kilograms per

head cattle) ... ... ... n.a. 210
Crop yields (kilograms per hectare) - - Cotton 670 -

Peanuts 760
Figs 620

Prices
Milk (U.S. dollars per liter) 0.20 0.15 0.12 0.28 0.21
Milk cow (U.S. dollars per head) 641 150 71.4 n.a. 900
Concentrates (U.S. dollars per kilogram) - - - n.a. 0.16
Annual wage (U.S. dollars) 1,261 1,120 833 n.a. 1,820
Land (U.S. dollars per hectare) 8,000 n.a. 8 1,628 500

Capital (U.S. dollars)
Land 470,000 n.a. 1,707 464,234 170,000
Buildings and fences 12,050 n.a. 7,694 27,130 44,860
Cattle 117,380 n.a. 2,952 46,120 275,950
Machinery 26,640 n.a. 397 10,852 23,500

Total 626,070 n.a. 12,750 548,336 514,310



Gross income (U.S. dollars)
Milk 68,200 8,750 957 41,349 33,869

Meat 18,645 7,800 715 6,794 73,728
Crops 0 0 1,556 0 0

Total 86,845 16,550 3,228 48,143 107,597

Purchased inputs (U.S. dollars)
Seed 550 0 61 -a 3,400
Fertilizer 10,505 0 - -a 3,870
Minerals and concentrates 1,375 50 17 11,058 7,726

Other livestock costs 1,595 200 39 678 4,000

Machinery 5,445 0 127 -a 8,820

Other 605 3,775 1,017 11,528b 2,650

Total 20,075 4,025 1,261 23,264 30,466

Value addedc (U.S. dollars) 66,770 12,525 1,967 24,879 77,131

Manual labor (nonfamily) (U.S. dollars) 22,110 6,720 - 10,158 13,200

Family incomed (U.S. dollars) - _ 1,967 14,721
Net incomee (U.S. dollars) 44,660 5,805 - - 69,931

Labor productivity (U.S. dollars)
Gross income per work year 9,649 2,364 2,152 3,210 13,450

Value added per work year 7,418 1,789 1,311 1,659 9,641

Labor used (hours per year) 21,600 16,800 3,600 33,000 19,200

Value added (work hours) 3.09 0.75 0.55 0.75 4.02

- Not applicable.
n.a. Not available.
... Zero or insignificant.
a. Costs cannot be allocated on the basis of available data and are included in Other.
b. Includes depreciation, estimated at 5 percent of the value of buildings and machinery.
c. Value added is gross income less materials.
d. Return to family labor, administration, and total capital.
e. Return to total capital.
Sources: Bolivia (Santa Cruz de Sierra) and Colombia: Sere (1981b); Bolivia (Sanjavier): Wilkins (1978); Brazil: Secretary of Agriculture of Sao Paulo,

CATI (1979), and Moraes Biral, personal communication, February 1980; Paraguay: Pascale and others (1977); all cited in Sere (1981b).



Table A-3. World Bank Projects with Important Livestock Development Components, Latin America
(millions of U.S. dollars)

Date loan
approvedl Project

date Cost of Loan livestock Subsectors assisted
Country and project closed project amount expenditures Beef Milk Swine Sheep Poultry Agribusiness Other

Argentina
Balcarce livestock 1967/1980 45.7 15.0 15.0 x Technical

development services
Agricultural credit 1978/1980 oa 0 0 x
Bolivia
First Beni livestock 1967/1972 4.0 1.4 2.0 x
Second Beni 1969/1974 2.1 1.4 2.0 x
Third livestock 1971/1980 15.9 6.6 6.6 x x
First agricultural 1975/1980 11.3 7.4 3.7 x x

credit
Ingavi rural development 1976/1983 12.9 9.5 0.5 x x
Ulla Ulla development 1978/1983 24.0 9.0 1.8 Alpaca, llama,

vicuna
Omasuyos-Los Andes 1979/1989 9.3 3.0 1.0 x x

rural development
Brazil
First livestock 1967/1973 81.8 40.0 40.0 x x

development
Interim second live- 1972/1976 52.0 20.5 20.5 x x

stock development
Minas Gerais rural 1977/1984 139.0 42.0 5.0 x x

development
Northeast Bahia rural 1978/1985 106.6 37.0 3.2 x

development



Chile
Livestock I 1963/1971 58.6 19.0 19.0 x x
Agricultural 1975/1976 55.5 23.1 4.6 x x x x Technical

rehabilitation services
Livestock, fruits, 1976/1981 62.5 11.0 4.4 x x x

vineyards, agro-
industrial credit

Agricultural credit 11 1980/1984 90.0 27.5 5.5 x x

Colombia
Livestock development 1966/1971 28.0 16.7 16.7 x x x
Second livestock 1969/1975 45.0 18.3 18.3 x x x

development
Caqueta land coloni- 1971/1976 20.3 8.1 3.2 x Technical

zation services
Caqueta land settle- 1975/1982 37.5 15.0 6.0 x Access

niment ll roads
Cordoba II agricultural 1975/1983 37.1 21.0 8.0 x

development III
Second agricultural 1976/1983 174.1 14.0 17.3 x x x x x

credit
Third agricultural 1979/1985 50.0 17.5 3.0 x x

credit
Integrated rural 1976/1983 131.0 52.0 x x x x x Rabbits

development

Costa Rica
Agricultural credit 1968/1973 6.0 3.0 2.7 x Technical

services
Second agricultural 1972/1980 17.9 9.0 5.5 x x x x x Technical

credit services
Third agricultural 1977/1983 37.6 18.0 10.8 x x

credit and development (Table continues on thefollowing page.)



Table A-3 (continued)

Date loan
approved/ Project

date Cost of Loan livestock Subsectors asststed
Country and project closed project amount expenditures Beef Milk Swine Sheep Poultry Agribusiness Other

Dominican Republic
Livestock development 1971/1977 10.1 5.1 5.1 x x Technical

training
Milk

marketing
Ecuador
First livestock 1967/1974 6.8 3.7 3.1 x

development
Second livestock 1970/1974 2.5 1.5 1.5 x

development
Third livestock 1970/1978 21.3 10.0 10.0 x x Research and

development training
Agricultural credit 1977/1982 36.0 15.5 10.9 X x
Puerto Ila-Chone 1981/1988 57.1 20.0 1.6 x x x

rural development
Guatemala
Livestock development 1971/1978 10.7 4.0 4.0 x x
Guyana
Livestock 1970/1979 4.0 2.2 2.2 x Technical

services
Honduras
First livestock 1970/1975 5.2 2.8 2.8 x x

development
Second livestock 1973/1979 11.0 6.6 6.6 x x

development



Agricultural credit 1976/1983 20.0 14.0 7.0 x x
Second agricultural 1980/1985 37.5 15.0 2.5 x x

credit
Third agricultural 1980/1985 38.5 20.0 3.0 x x

credit

Jamaica
First agricultural credit 1970/1976 7.3 3.7 2.6 x x
Second agricultural 1974/1980 10.8 4.4 2.6 x x x x

credit
Mexico
First agricultural and 1965/1969 50.0 25.0 12.5 x x x Technical

livestock credit services

Second agricultural and 1969/1974 200.0 65.0 32.5 x x x Technical
livestock credit services

Third agricultural and 1971/1975 160.0 75.0 37.5 x x x Technical
livestock credit services

Fourth livestock and 1973/1975 302.4 110.0 55.0 x x x Technical

agricultural development services
Integrated rural 1974/1980 295.0 110.0 22.0 x x x x Technical

development PIDER I services
Fifth agricultural and 1976/1980 413.0 125.0 62.5 x x x x x x Technical

livestock credit services
Integrated rural 1977/1983 255.0 120.0 15.3 x x x x

development PIDER 11

Sixth agricultural and 1978/1982 627.0 200.0 100.0 x x x x x x Technical
livestock credit services

Small-scale 1978/1983 25.0 50.0 7.5 x x Fodder
agricultural
infrastructure

Tropical agricultural 1978/1981 125.0 50.0 7.5 x x Production

development

(Table continues on thefollowing page.)



Table A-3 (continued)

Date loan
approvedl Project

date Cost of Loan livestock Subsectors assisted
Country and project closed project amount expenditures Beef Milk Swine Sheep Poultry Agribusiness Other

Seventh agricultural and 1980/1981 1,179.0 379.0 94.6 x x x x x x Technical
livestock credit services

Integrated rural 1982/1985 505.7 175.0 26.3 x x x x Goats
development PIDER III

Nicaragua
Agricultural credit 1973/1978 19.6 8.5 6.8 x x Goats
Panama
First livestock 1973/1981 12.7 4.7 4.7 x x

development
Second livestock 1977/1984 20.0 8.0 8.0 x x

development
Paraguay
First livestock 1963/1967 6.0 3.6 3.6 x

credit
Second livestock 1966/1970 12.7 7.5 7.5 x

credit
Third livestock credit 1969/1975 7.75 4.3 4.3 x

(credit)
Third livestock credit 1969/1975 7.75 4.3 4.3 x

(loan)
Fourth livestock credit 1974/1979 23.0 10.0 10.0 x x x x x Fodder

production



Small farmer credit 1974/1980 68.7 23.5 4.7 x Draft oxen
and rural development Land tilling

Fifth livestock credit 1979/1984 51.8 25.0 25.0 x x x x
Sixth livestock credit 1981/1985 60.0 30.0 30.0 x x x x

Peru
Fifth agricultural 1973/1978 51.2 25.0 25.0 x x x x

credit

Trinidad and Tobago
Crownlands development 1967/1973 17.7 5.0 2.0 x x x
Uruguay
First livestock 1959/1965 11.1 7.0 7.0 x Technical

development services
Second livestock 1965/1970 35.0 12.7 12.7 x Technical

development services
Third livestock 1970/1973 13.1 6.3 6.3 x x x x

development
Fourth livestock

development
First stage 1972/1974 24.3 11.2 11.2 x x x x x

Second stage 1973/1977 30.6 13.5 13.5 x x x x
Fifth livestock 1975/1981 32.7 17.0 17.0 x

development
Agricultural 1980/1986 111.0 24.0 14.4 x x x Cropping

development

Venezuela
Livestock development 1972/1975 39.0 3 .1 b 3.1 x
Agricultural credit 1974/1975 Oa 0 0 x

a. Project was canceled before implementation began.
b. Project was canceled with minimal disbursement.
Source: World Bank.
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