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Introduction
 

Haiti is the only country in Latin America to appear in the
 

list of, "Fourth World" nations, the remaining states all belong

ing to the "Third World" (Hansen, 1976), (Table 1-1). In many
 

ways Latin America can be considered the less modernized segment
 

of the Western World. It is broadly set apart from Africa and
 

Asia by levels of economic development having an average per capita
 

income two to three times that of the other two continents. Table
 

1-2 gives details of Latin America's economic position compared
 

to other continents.
 

As far as global environmental issues are concerned Latin
 

America shares both the problems of the Industrialized World e.g.
 

pollution, energy shortage and urban sprawl, and those more typi

cal of the underdeveloped world e.g. hunger, unemployment, ir

adequate water supply, low health standards, lack of education
 

and soil erosion.
 

In this short document we aim to provide a background to
 

Latin American development problems by 1) outlining what we
 

see as 
the economic, physical and social constraints on develop

ment and 2) highlighting the main types of development which are
 

producing distinctive environmental impact at present.
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I. 	 LATIN AMERICA AND THE REST OF THE WORLD
 

Latin America has the highest rates of population growth and
 

urbanization in the World, with 50% of its population living in
 

cities. 25% of its G.N.P. now originates from industry - as per
 

capita G.N.P. has increased the share of agriculture in GNP has
 

fallen. There are structural problems in agriculture, since there
 

are many units too small to be economic and even large farms may
 

be inefficient (F.A.O., 1973). Seventy million people in Latin
 

America still live at subsistence level.
 

Forty per cent of the population are said to be underemployed.
 

In large part Bradford (1971) argues that this is because many
 

economies in Latin America lack the structure and dynamism ?'o
 

provide the distribution of goods, services and jobs that the
 

broad mass of the population needs and that this imbalance between
 

population and the economic system will. be at the heart of future
 

Latin American development problems. Table 1-3 illustrates the
 

staggering disparity of personal incomes and as Bradford (1971)
 

has said, This reflects the structure of power relations in Latin
 

America, determines the restricted size of the internal market
 

and limits the capacity for economic growth."
 

In addition economic growth is controlled by external trade
 

trends. Fortunately in the early 1970's a number of factor's
 

combined to increase the value of Latin American exports e.g.
 

1) an increase in world demand as a result of growth in the in

dividual countries boosting demand for primary products 2) adverse
 

weather conditions affecting important crops and causing a rise
 

in world prices and consequent increased export earnings. The
 

problem is that there can be major fluctuations in world prices
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and prices follow different trends for different types of product 

illustrated by the following examples from 1971.
 

Wheat. The price of wheat rose on the world market, mainly as a
 
result of poor harvests, particularly in the Soviet Union. Ad
verse weather conditions also affected harvests in Eastern Europe,
 
the United States and Australia.
 
Beef. In 1971, beef prices fluctuated around 42 cents per pound
 
on the New York market, but in 1972 they rose to a high of 52
 
cents in September, subsequently tapering off slightly. These
 
movements are influenced by seasonal factors, but over the medium
 
and long term a disequilibrium is being created owing to limita
tions on the supply side. This has led to the elimination of
 
import duties in Europe and import quotas in the United States.
 
Measures to expand exports have been taken by the producer coun
tries, notably Argentina and Uruguay, which have periodically
 
placed bans on domestic consumption.

Cotton. In 1971, for the third year in succession, the prices of
 
Latin American cotton increased, with rises in Mexican (I per

cent) and Peruvian (2.4 per cent) cotton. Despite the higl' level
 
of production in the period 1971-1972 (55 million bales by the
 
16 major producers), prices rose because stocks had been run down
 
to a very low level.
 

(FAO, 1973)
 

in the longer term the continent has had slow and fluctuating
 

rates cf economic development. Import substitution has brought low
 

rates of growth e.g. in Brazil, Argentina, Chile and Colombia.
 

Mexico is the only country where industrialization has continued
 

apace during the last 15 years but here potential limitations exist.
 

At times there has been a decline in exports because of deteriora

tions in terms of trade and this has led to stationary purchasing
 

power. The composition of imports has changed because of substi

tutions but the volume of imports has not declined, bringing no
 

improvements in the balance of payments situation. Regional In

tegration has been suggested to improve the exporting potential
 

of Latin American countries, since some countries have large
 

internal markets. But as Table 1-4 shows despite the creation of
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LAFTA, CACM and the Andean Pact, the majority of Latin American
 

trade is external. There are already fears that Intra-Continental
 

trade 	will be split up between countries which export the most
 

highly processed goods for which there is fast growing demand and
 

countries which mainly export primary products whose sales develop
 

slowly. This will not aid integration.
 

The Latin Americans therefore have to decide 1) how profit

able 	will integration be in the long term? 2) which goods can be
 

advantageously imported and which should be produced internally?
 

3) how much effort should be put into improving export potential
 

as opposed to improving the standard of living of its own people?
 

and 4) to what extent should there be investment in agriculture?
 

since if industry cannot absorb surplus labour from the declining
 

agricultural sector more unemployment will be created.
 

The responses to all these questions will inevitably affect
 

the types of development favored by Latin American Governments.
 

In the following section we look at the possible physical and
 

socio-economic constraints on any development plans.
 

2. OVERVIEW OF PHYSICAL AND SOCIO-ECONOMIC ENVIRONMENTS
 

2.1 	Constraints Imposed by the Physical Environment
 

Summarising the physical environment of an area as diverse
 

as Latin America in a few paragraphs, is impossible unless it is
 

accepted than any generalizations can hide and distort considerable
 

local diversity. Our intention is simply to point to some of the
 

more important components of the physical environment which have
 

been 	and/or will be significant in Latin America's development.
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The western part of South America is dominated by the Andean
 

Mountains which due to their height and continuity still act as a
 

constraint to east-west communication. These new fold mountains
 

(Fig. 2-1) rising to over 20,000 feet are by no means the only
 

mountain areas. Much of eastern Brazil is between two and five
 

thousand feet as is southern Venezuela and the parts of Guyana and
 

Surinam to the immediate east (Fig. 2-2). As well as having lower
 

altitude than the Andes, they also have far lower slope angles.
 

The lowland areas display considerable diversity. Much of those
 

of the pan.pas of Argentina are almost featureless, disturbed only
 

occasionally by the gentle swell of old dune fields. In contrast,
 

the lowlands of the Amazon Basin (Fig. 2-3) have in many places
 

considerable local relative relief with high slope angles hinder

ing agricultural development. Central America is dominated by
 

uplands, to the north in Mexico (Fig. 2.-4) often characterized by
 

-wideplateau, whereas to the south, the relief becomes more acci

dented.
 

South America is an area with many large, easily navigable
 

rivers, which include the Parana in the south, Orinoco in the north,
 

and of course the Amazon. The latter in particular, with riany of
 

its tributaries provided the main means for opening up the inter

ior Tropical forests. Failure to make more use of this system
 

and to rely more strongly on roads has been one contributory fac

tor to the wasteful exploitation of this region (See Section 3.2.2).
 

Recent work on the sediment load of the Amazon has demon

strated the very high variation in erosion rates within the basin
 

(Gibbs, 1967). It was estimated that 84% of dissolved salts and
 

suspended solids came from the Andean environment which occupy
 



only 12% of the total area. This illustrates how when undisturbed
 

tropical rain forest areas can lose relatively little nutrients.
 

Unknowledgeable clearance of the forests will lead to changes in
 

the above figures and to a very long term reduction in the status
 

of the soils.
 

The principal controls on the climates of Latin America are
 

latitudinal and altitudinal and the map of climatic regions shown
 

(Fig. 2-5) clearly illustrates this. Climate is important as an
 

indirect factor influencing the type of crop and management to
 

be adopted, through its control of soil types and type and degree
 

of soil erosion, but additionally it has a direct influence be

cause of the varying climatic controls on thr success of crops.
 

Often as in the casq of the recent very large coffee failure in
 

Brazil, its importance is only felt when relatively unusual climatic
 

events occur. However, it should always be recalled that infre

quent events are as 'typical' a component of a climate as are the
 

modal ones.
 

Of substantial importance in the development of many Latin
 

American countries is the location of areas of aridity. Aridity
 

is basically caused by the amount of available moisture for plant
 

growth, and is itself determined by factors such as amount of
 

incoming radiation, temperature, rainfall amounts, and distribu

tion (Fig. 2-6 and Table 2.l) and rates of evapotranspiration.
 

Figures 2-7 and 2-8 show the distribution of extremely arid,
 

arid and semi-arid climates after Meigs (1953). The zones of most
 

intense aridity lies on the Gulf of California area in northern
 

Mexico and especially on the Pacific coast of South America in
 

Peru. Southward of Peru the most arid areas are found progressively
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to the east and in Argentina are entirely confined to the low

lands east of the Andes. A large proportion of Mexico can be
 

seen to lie in the arid or semi-arid type. Additionally, arid

ity is also found in coastal Venezuela and in eastern Brazil
 

where it has been an important contributory factor in the low
 

!tandards of living and health, so characteristic of this area.
 

The advantages of high sunshine amounts of these areas makes them
 

potentially productive for agriculture assuming that exotic rivers
 

flow into them or that ground water supplies can be tapped. The
 

rates of such supplies are, of course, finite, and extraction of
 

groundwater supplies at rates greater than natural recharge sets
 

a finite time life on the continued use of supplies at excess
 

rates.
 

Within mountain areas, especially the Andean belt and the
 

higher mountains of Central America and the Higher Caribbean
 

Islands, the influence of altitude is enormous. Those areas
 

classified in Fig. 2-5 as mountain climates, in fact, possess a
 

mosaic of climates which in the more rugged areas display enor

mous spatial complexity. Table 2-2 from Basile (1974) shows
 

various ways in which climates are defined vertically for high

land Ecuador. The type of subdivision in column 1 gives the
 

terms generally used though the heights separating the zones
 

will vary with altitude. Additionally, different areas will
 

have very different rainfall amounts which will serve to add
 

yet greater complexity.
 

Descriptions of the distributions of natural vegetation
 

(Fig. 2-9) are becoming increasingly irrelevant for much of
 

Latin America, because of their modification or more commonly
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complete destruction by man. Even the last great area of natural
 

vegetation, the tropical rain forest will have been very largely
 

modified by the end of this century, by forest clearance for agri

culture and industrial fuel needs.
 

Destruction of the forest lands of the Tropics is harmful in
 

three respects. Firstly, a large proportion of the nutrients of
 

the ecosystem is actually in the vegetation itself and much of
 

this will be removed subsequently by surface wash and subsurface
 

water flow. Secondly, the soils themselves are often inherently
 

infertile and thus are incapable of producing high yields of con

ventional methods imported either from the savanna areas or from
 

temperate areas. Thirdly, many of the unprotected soils will with
 

dessication suffer alteration producing a hard layer of ferricrete
 

(or "laterite").
 

In the arid and semi-arid lands as well man can easily have
 

a harmful effect on the soils through inadequate irrigation pro

cedures. Salinization can occur if the supply of water is insuf

ficient,. or if drainage is inadequate so that the ground water
 

table rises, to the root zone; water-logging is not uncommon due
 

to local pedological factors and drainage conditions. In the
 

semi-arid and sub-humid part of the pampas of Argentina intensi

fication of agriculture is leading to fossil sand dunes and plains
 

being reactivated with consequent aeolian erosion of the top soils.
 

Soils perhaps more than other terrain property vary spatial

ly very rapidly as is illustrated by Fig. 2-10 of soils of one small
 

part of the forest-savanna boundary. Generalizations about the
 

infertility of the tropical soils hide the fact that there are
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soils which are quite fertile, such as the varzea which is
 

periodically flooded land near to major rivers. 
 (Goodland and
 

Irwin, 1975). 

2.2 Aspects of Socio-Economic Change in Latin America
 

As was seen in Section 1, Latin America is comparatively
 

well advanced in the 'development race.' Many countries have
 

reached a high level of industrialization/urbanization and others
 

have achieved dramatic increases in agricultural productivity.
 

But this does not mean that all countries have reached the same
 

stage of economic development nor that all regions of a given
 

country are relatively prosperous.
 

This section aim' to identify:
 

1) The regional disparities in economic development.
 

2) The areas of rapid socio-economic changes which are
 

leading to environmental problems.
 

3) Trends in relationships between population and economic
 

resources which warn of areas of future concern.
 

2.2.1 Regional Disparities in Economic Development
 

Table 2-3 gives the population for selected Latin
 

American countries and distinguishes countries with the
 

highest rates of population growth. This can be compared
 

effectively with Figures 2-11 and 2-12 which show population
 

density and per capita income for all the countries of
 

Latin America. We can distinguish areas with high population
 

density and high growth rates which also have high absolute
 

. 

N.B. In 1971 F.A.O. produced as part of their soil map of the

world at 1:5,000,000, the maps for South America, with commentary
 
an each soils type's capabilities.
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per capita income - notably the industrialized areas of 

Mexico, 	Brazil and Venezuela. Argentina and Uruguay would
 

appear to be in a more advantageous position, having low
 

growth rates and medium population growth but high per
 

capita income. At the other end of the scale, the
 

countries of Central America (excluding Mexico) have high
 

population growth, high densities and low-medium per capita
 

income. They are joined by selected regions of some south
 

American countries, for example western Ecuador and Colombia.
 

Figure 2-13 combines population density and per capita
 

income to identify types of development area in Latin America.
 

This map obviously generalizes but it does show three distinct
 

types of regions that we will now focus on: industrial
 

urban regions regions of agricultural colonization and
 

agricultural depression regions.
 

2.2.2. 	Areas of Rapid Socio-Economic Change
 

Urban-industrial Regions
 

The most rapid areas of change in Latin America are
 

the urban areas. It is common knowledge that the continent
 

has some of the highest rates of urbanization in the world.
 

(Figure 	2-14). 
 Table 2-4 shows the extent of urbanization
 

in the major countries. The largest cities are shown in
 

Figure 2-15 and are listed in Table 2-5.
 

Urban growth has been stimulated by a general
 

fall in the death rate, by an expansion of exports, for
 

example petroleum in Venezuela, and by attempts to
 

industrialize through import-substitution. -The degree
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of urban development differs widely in different countries,
 

but over time the process of urbanization has become similar.
 

Rural-urban migration and particularly high rates of
 

natural increase have become the principal factors behind
 

urban growth.
 

Such rapid urbanization has brought distinctive
 

problems to Latin American cities. 
The view of the crowded
 

barrio (shanty town) of Bogota Sao Paulo/Caracas/ Any city
 

in Latin America, is familiar. What were originally groups
 

of temporary structures are becoming permanent settlements
 

but do not usually elijoy the provision of accepted urban
 

services. 
Tables 2-6 and 2-7 show how poor provision of
 

potable water and sewerage systems are in urban areas.
 

The lack of facilities to dispose of sewerage is becoming
 

a major problem in the large cities 
- in most cases, raw
 

sewerage is being pumped directly into rivers. 
In shanty
 

towns, there may not be any provision for sewerage disposal
 

nor for the disposal of solid wastes. Infectious diseases
 

are spread quickly and it is noticeable that Enteritis and
 

other diarrheal diseases are prominent causes of death in
 

most Latin American countries (Table 2-8).
 

The majority of people have been drawn to urban areas
 

by the prospect of employment and it is true that there are
 

far more opportunities and the average income is far higher
 

in the towns and cities (Table 2-9). Employment has been
 

created primarily by the exploitation of natural resources
 

(Table 2-10) which led to a development of secondary manu
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facturing industry. As countries become more developed
 

industrially, a greater number of jobs are created in the
 

tertiary service sector.
 

Rapid industrialization has taken place in most
 

countries so that all countries (except Uruguay) have seen
 

industrial production provide a greater percentage of G.N.T.
 

(Table 2-11). There has been heavy exploitation of power
 

resources. Table 2-12 indicates the level of increased pro

duction of electricity. Inevitably, this has required a
 

great increase (a) in the construction of dams to generate
 

hydroelectricity, since potential is high (Table 2-13) and
 

(b) in the refining capacity of oil producing countries
 

(Table 2-14). Interestingly enough, some countries - notably
 

Venezuela - are already having to "tighten their belts" 

with respect to consumption of petroleum reserves since their 

ratio of production to reserves is one of the highest in the 

world (Table 2-15). The great increase in mining activities
 

of all kinds, dam construction and associated development of
 

heavy industry is causing serious environmental problems in
 

Latin America, particularly since there has been a spatial
 

concentration of such activity in all countries (Table 2-16)
 

which means the risk of severe environmental hazards is much
 

higher.
 

As a result of historical border disputes, a number
 

of countries are still wary of establishing trading links with
 

other countries. Despite this, there has been an increase
 

in trade between Latin American countries, through the
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agencies of the Andean Pact (as part of LAFTA) and the
 

Central American Common Market (CACM)(see Table 2-17).
 

Because of this and the fact that transport im

provements are a part of the total development process,
 

there has been a great expansion in the transport networks
 

of Latin America. Roads have been built connecting isolated
 

areas, the length of paved roads has expanded rapidly, air

ports have been built in most major cities, and seaports
 

have been modernized. In terms of air transport - traffic
 

on scheduled airlines has often doubled in less than ten
 

years and many new areas have been linked (Figure 2-16).
 

The use of aircraft fron private small air strips has also
 

expanded greatly. The length of the road network has more
 

than doubled in most parts of the continent (Table 2-18)
 

and in the last fifteen years the number of cars, lorries and
 

buses has increased by more than five times in several
 

countries (Table 2-19).
 

The original motivation was to open up transport
 

routes for export of primary products. As import substitution
 

increased, transport networks had to be enlarged to reach
 

larger markets. International and Intercontinental routes
 

have been forged, for example the Pan American Highway and
 

the Trans Amazonian Highways (Figure 2-17). Economic inte

gration was the main aim but these roads have done far more
 

than link countries for trade. In fact, all roads, which
 

have traversed new territory have introduced rapid socio

economic change by inducing agricultural colonization on a
 

grand scale.
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Regions of Agricultural Colonization
 

Particularly in the Andean Oriente of Colombia, Ecuador,
 

Peru and Bolivia and the Amazonian Basin of Brazil and Venezuela,
 

there has been rapid colonization due to transport development
 

(Section 3-2). The colonization has taken the form of either
 

(a) the individual peasant farmer moving to acquire a land

holding or to continue shifting cultivation, which he can no
 

longer practice on his homelands or (b) the large farmer or even
 

company buying up huge expanses of the Oriente or Amazonia for
 

clearing to make cattle ranches or purely for speculative purposes.
 

If this colonization was taking place at a steady rate, its impact
 

could perhaps be controlled, but there is every indication that
 

the general lack of planning is leading to environmental disaster.
 

This is particularly true in Amazonia where the FAO estimates that
 

5-10 million hectares of forest are being felled each year. Suffice
 

it here to say that further lack of planning of colonization could
 

destroy billions of hectares of useful land in Latin America. It
 

is not true that the tropical forest areas hold untold wealth in
 

terms of agri'ultural production, as has been fondly supposed in
 

the past. However, if wholesale burning of vegetation was curbed
 

and the growth of unsuitable crops banned together with multiple
 

cropping of impoverished soils, the destruction of soil structure
 

and resultant risk of soil erosion on a grand scale would be averted.
 

Table 2-20 shows that, with the exception of Argentina, the 

major countries of Latin America plan additional growth in the 

agricultural sector. The majority of this expansion will take 

place in these new areas of colonization, since as we shall see, 

the established agricultural areas - notably the Andean regions 
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are suffering under high population densities which has led
 

to overutilization of the land.
 

Regions of Agricultural Depression
 

Table 2-21 shows that in many countries of Latin America
 

there has been a substantial fall in per capita agricultural
 

production since 1960. This is partly due to out-migration
 

from agricultural areas, partly to out-dated production methods
 

and partly to the fact that most people do not have an economically
 

viable plot to farm. In some areas, farmers are cultivating plots
 

of less than three hectares (Table 2-22). In Central America,
 

° .
the plot could be on slopes up to 45 As population densities
 

in the highland areas increase, more people are being forced
 

to farm marginal land. With antiquated production methods, and
 

lack of fertilization, soil structure breaks down quickly on any
 

steep slope and leads to soil erosion.
 

Attempts to reform land have been made in Latin America
 

(notably in Mexico and Bolivia) (Figure 2-18) because for too
 

long the majority of the land has been in the hands of the few,
 

latifundisti (Table 2-22). These large estates are often poorly
 

productive, being farmed by absencees. There has been a further
 

obstacle to change since there are many peasants who do not have
 

cultivation rights (Table 2-23) and they are generally not benefit

ing from land reform. They are often the obvious candidates to
 

take part in colonization schemes and unfortunately, many have
 

been further exploited in these circumstances, when land tenure
 

has again been denied them.
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Although the picture painted up to now has been fairly black,
 

there are changes taking place in the depressed areas. Parti

cularly on larger to medium-sized farms, mechanization is taking
 

place, fertilizer consumption is increasing (Table 2-24) and large
 

areas are being irrigated (Table 2-25).
 

Huwever, these improvements have not been without their
 

problems. For example, in Peru and Mexico in the 1950's and
 

60's, cotton crops were destroyed when pests became resistent
 

to pesticides used. In Argentina, mechanization of agriculture
 

has led to serious wind erosion problems in some areas and in
 

Mexico, salinization has hampered irrigation scheme (Section 3-1).
 

On a smaller scale, peasant farmers are receiving help from
 

some rural development agencies. They are generally becoming
 

more organized. Cooperatives have increased in number bringing
 

easier modernization (Table 2-27). But the problem remains that
 

with few exceptions the rural peasant is left to "muddle along"
 

alone. If improvement does take place, it is often in an isolated
 

haphazard way. Very little integrated rural development has
 

taken place.
 

It is interesting to compare Tables 2-28 and 2-29 with Tables
 

2-6 and 2-7. The rural areas lag sadly behind in the develop

ment of social services and public utilities. Despite the goals
 

of the 1960's (Donaldson, 1977) many rural dwellers are without
 

water supply. It is evident that until such services are pro-.
 

vided as a mat,.er of course with rural development projects,
 

migration to the urban areas will remain unchecked and most of
 

the depressed rural areas will remain just that.
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2.2.3. 	Trends in Relationships Between Population and
 
Resources
 

It is evident from Tables 2130 and 2-31 that the
 

three hundred million inhabitants of Latin America are
 

rapidly 	increasing and the majority of the future popu

lation can expect to live longer thanks to rapidly de

creasing mortality (Table 2-32). Unfortunately, most
 

countries have not had corresponding decreases in fertility
 

since the majority of them have limited or no government
 

support 	for family planning. (Table 2-33). If the futurce
 

for Latin America were rosey, there would be no cause for
 

concern 	but trends indicate a period of economic recession
 

which will not bring much hope of improvement in social
 

conditions, such as education and medicine, so obviously
 

needed (Table 2-34). What is the future for this growing
 

population?
 

Historically, the population of Latia America has
 

been very mobile and although intercontinental migration has
 

become insignificant, there is still a lot of interregional
 

migration. The great surge of immigrants to the cities in
 

the 1950's and 1960's has provided the basis for the present
 

fantastic population in the large metropolitan areas. Most
 

people who move into urban areas do so to find employment.
 

Unemployment statistics are not generally available but data
 

suggests that urban unemployment is high, common rates being
 

10-20% for the Caribbean, 10-16% for Colombia, 15% for Venezuela
 

and 10% for Paraguay. Moreover, many people who have jobs are
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underemployed being employed in low productivity activities
 

e.g. selling matches and shining shoes. 
The dual problem
 

of unemployment and underemployment is due to the inadequate
 

industrial growth rate, the high population growth rate,
 

and introduction of capital intensive industries. 
Many
 

commentators fear that the overall transfer of unemployment
 

to urban areas will lead to future social unrest as dis

satisfaction heightens with overcrowding and lack of
 

opportunity.
 

However, on the "plus side" growth is taking place. 
Figure
 

2-19 shows the rate of rise in GNP. 
Table 2-35 indicates
 

relatively high levels of development and Latin America has
 

been fortunate to receive a higher proportion of foreign
 

investment than all other developing areas combined (Table
 

2-36). Unfortunately, the factors are combining to negate
 

these rises in GNP and high levels of foreign investment.
 

Firstly, the wealth of most countries is in the 

hands of a few people - what Smith (1976) called "the dead

weight of the Latifundia" and the businessmen of the large 

cities. Secondly, Latin America suffers from high rates of
 

inflation (Figure 2-20) and consumer prices have risen alarm

ingly. Coupled with this agricultural production has fallen
 

relative to population increase in the majority of cases,
 

which has led to a decrease in self-sufficiency (Table 2-37).
 

Figure 2-21 and 2-22 indicate that, with the exception of
 

Argentina, Latin America's people have generally poor diets.
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Of course, animal protein is produced by many countries,
 

but despite falling world prices, they continue to export
 

outside the continent. This leads us to the third major
 

problem - the attachment of Latin American economies to world
 

market prices, which is typical of developing countries. Al

though in general they are not one commodity economies,
 

Table 2-38 s~.w how dependent many are on a few exports.
 

In the past, too many countries have suffered when their
 

major export crop has failed due to bad weather (e.g. Brazil/
 

coffee) or pests (Peru/cotton), while recently the oil pro

ducing nations have had to adhere to world petroleum ex

porting prices.
 

From this brief resume, it is evident that certain
 

priorities exist. Latin American countries need to take action
 

to control population growth and create employment for exist

ing populations. A greater diversification of production is
 

required and a redistribution of resultant wealth. For if
 

Latin American economies remain tied to fluctuations in
 

world market prices and continue to have galloping inflation,
 

no amount of foreign assistance will provide for necessary
 

development.
 

3. IMPACT SITUATIONS IN LATIN AMERICA
 

The various physical, social and economic environmental
 

factors we have reviewed in Section 2 are often spatially poorly
 

correlated, that is we cannot associate a particular set of physical
 

factors with a limited range of economic conditions, or a particular
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standard of living for example with a unique type of economic
 

development. Discussion of all the many combinations of features
 

found in Latin America is beyond the scope of this paper and we
 

have chosen therefore to examine particularly distinctive types of
 

environmental impact which seem especially important to this region.
 

3.1 Reservoir Development and Irrigation 

3.1.1 The Impact of Reservoir Development in Latin America 

Man-made lakes are being created at a growing rate in 

Latin America. Fifty-four percent-of the regions generation
 

of electricity was effected in hydro-electric power stations
 

in 1970 and the economically exploitable hydro-electric re

sources of the region was estimated to be thirty-six times
 

the hydro electricity generated. There is obviously room
 

for much expansion of production. In the arid regions of
 

Latin America lakes are being created to supply water for
 

much needed irrigation projects. Some of the projects are
 

small scale and local, others seem to 'know no bounds' like
 

the proposal to interconnect the Orinoco, Amazon and La Plata
 

drainage basin with artificial lakes. Some schemes are single
 

purpose. Whilst others rival the T.V.A. in scope. 
For
 

example, the Cauca Valley Development Project in Colombia which
 

combines power generation,, flood control, irrigation, re

clamation, reforestation and industrial development.*
 

N.B. The potential environmental impact of these various scheme3
 
is great. Pioneer work describing the effects of reservoir con
struction in Latin America has been carried out by Robert Goodland
 
and colleagues of the Cary Arboretum. Many of the points made be
low are collected from their extensive publications - a list of
 
which is presented as Appendix 2. 
Figure 3-1 summarizes potentially

deleterious interactims of one particular scheme which they studied
 
namely the Cerron Grande in El Salvador.
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Environmental Impact of Reservoir Construction and Use
 

Before a reservoir can be constructed the project area has
 

to be cleared. Vegetation cover can be removed from some areas
 

but does not necessarily have to be completely obliterated. There
 

are adverse effects if all vegetation cover is removed, accelerating
 

soil erosion. Gottschalk (1964) noted that removal of natural
 

timber cover from specific areas may increase erosion a hundred
 

fold. When the land is flooded this will present grave problems
 

of siltation of the reservoir. Also ground unprotected by vegetation
 

stores little water so rains rapidly run-off in sheet wash causing
 

floods. If however vegetation is not removed from the area to
 

be flooded, it can lead to eutrophication and in some reservoirs
 

there have been large methane explosions caused by a build up of
 

gases given off when vegetation rots.
 

Careful consideration needs to be given to the flora and
 

fauna of the area. In some cases there will be endangered species
 

which need to be protected. It is too easy in a country as large
 

as Brazil to discount the need for such intensive research.
 

In sone cases there will be people living in the watershed
 

to be flooded, although apart from Central America most recent
 

schemes have been established in remote areas. Time needs to be
 

alloted to allow resettlement schemes to work, for instance time to
 

establish food crops in the new area. Too often only landowners
 

and tenants are given land in resettlement areas and any squatters
 

are left to their own desires. If sufficient plots are not pro

vided the new plots have a scarcity value and prices are grossly
 

inflated, rendering many homeless and landless.
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In construction there are several things to be taken into
 

consideration. Infrastructure introduced to aid construction,
 

such as roads, can also present erosion hazards. Environmental
 

disturbance can occur because of the construction of tunnels and
 

power lines, the siting of borrow areas and spoil disposal. In
 

the design of a reservoir for H.E.P. schemes, the pe stocks need
 

to be located in such a way to give good circulation and aeration.
 

River barrages can interfere with migration of fish changing the
 

fauna composition of the area and disposal of cooling waters can
 

affect biota downstream.
 

When the dam has been constructed and the land flooded,
 

management teams cannot relax. Water quality bas to be monitored.
 

Any change in river discharge (perhaps occasionedby land clearing
 

for agriculture) can affect water quality, as a decrease in velocity
 

affects water circulation and dissolved oxygen levels decrease
 

leading to a proliferation of al.jea. If watershed land is being
 

used for agriculture, ploughing, liming, burning and use of
 

chemical fertilisers hasten eutrophication of the lake. Water
 

levels need to be maintained because waterweeds flourish when
 

eutrophication occurs in shallow waters. Table 3-1 gives a list
 

of potentially troublesome weeds which can colonise. The weeds
 

actively interfere with navigation and can block turbine intakes.
 

If cover is widespread, evapotranspiration can cause serious loss
 

of water, especially in seasonally dry climates. The weeds compete
 

with fish for living space, particularly surface feeding insectivorous
 

fish, and in blanket form they provide colonisation prospects for
 

other aquatic plants - completely filling up the reservoir. Of
 
I 
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particular concern is the establishment of water hyacinth in some
 

lakes which gives a favorable breeding ground for bilharzia snails.
 

It is also advisable to have steep sided banks around the
 

reservoir between high and low watermarks to minimize the likeli

hood of disease vectors forming habitats. Despite these measures
 

an increase in waterborne disease is likely. Also construction
 

workers may bring infectious diseases into the area, so it would
 

be advisable to have them medically checked. Goodland specifically
 

recommends that the local populace do not build new huts in resettle

ment areas from mud or adobe because this will increase the likeli

hood of the spread of leichmaniasis and chagas disease.
 

Plant diseases can also be introduced, when moist conditions
 

prevail with increased humidity around the reservoir. This can
 

be accentuated by a general rise in the water table. For example,
 

Moko disease is an ecological biological wilt, which attacks
 

bananas and plantains. Fungal infections can attack various
 

plants but particularly coffee (rust). This can be dis.3astrous
 

to countries like Guatemala with more than 33% of its total ex

port from coffee.
 

The reservoirs can be used for other purposes besides water
 

provision for irrigation and power, but care must be taken to
 

monitor uses. If fish are introduced into the lake, the project
 

must be undertaken as a technically complicated procedure. Top
 

feeders for insect control need to be encouraged and vegetarians
 

for weed control, in addition to bottom feeders and snail feeders.
 

Flip buckets must be provided on spillways, because water leaving
 

the reservoir and plunging into a deep pool can entrap air, which
 

is forced into solution. This can give rise to nitrogen narcosis
 

in certain fish.
 



- 24 -

Fish can be an important source of protein, but only if
 

the local people like the 'brands' introduced. There is a
 

famous example, where bass were introduced into Lake Atitlan
 

(Guatemala). The local people would not eat the fish, which
 

proceeded to eat all smaller fish and began to compete for
 

food with the Atitlan Grebe - an endangered species. The crab
 

industry slumped and fresh water snails increased. Eventually
 

fish had to be introduced to eat and compete with the bass.
 

Some reservoirs ha,e also been used for recreation. For
 

example Lake Amatitlan, which is within easy access of Guatemala
 

City, has many vacation homes nearby - some without proper sanitation.
 

Precipitous slopes near the reservoir are used for municipal waste
 

disposal. Sewerage and waste water from the capital drain into
 

the basin. Fecal contamination of drinking water can cause in

fectious hepatitis, which is increasing without this "helping hand."
 

It is evident that any recreation schemes in association with
 

reservoir development should be carefully monitored to prevent
 

contamination by fecal and coliform bacteria.
 

3.1.2 Impact of Irrigation Development
 

Many areas within Latin America are arid or semi

arid, but progressively these areas have been brought into
 

increasingly intensive use by man. However, like many other
 

such areas in the world, various economic, political, social,
 

as well as physical factors threaten to reduce their useful

ness in the future. Amongst the direct harmful effects of
 

technology, Anaya-Garduna (1977) picks out the following as
 

being particularly important:
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i) Mismanagement of irrigation water 

ii) Over-exploitation of ground water 

iii) Deficient drainage systems 

iv) Loss of fertile soils due to injudicious
farming systems 

v) Sedimentation and siltation 

vi) Reduction of the vegetative protection of 
the soil 

vii) Inadequate location of watering points. 

Throughout many of the arid lands of Latin America, irrigation
 

projects have been installed during this century. Although they
 

have promised much, often their success has been much less than.
 

expected, and there are indications that some of them at least
 

have a limited life-span at present levels of production under
 

current systems of management. We shall examine the present and
 

likely future development of some of these projects.
 

Frederik (1975) describes the recent development of irrigation
 

in the semi-arid Andean footslopes region to Mendoza and San Juan.
 

Irrigation was started in the nineteenth century and became de

voted to grape production for distant markets with opening up
 

of the railroad in 1884. 
 Until the 1940's, the irrigation water
 

was supplied primarily by meltwater delivered by rivers from the
 

Andes. 
Many smaller farmers are still dependent exclusively on
 

this water and during years of low snowfall, yields may be sub

stantially reduced. Furthermore, the amount of water supplied
 

is strictly rationed according to the amount of land owned or
 

rented. Progressively over the years salinization has therefore
 

become a problem, especially since much of the land is poorly
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drained. Restriction in the amount of available water has reduced
 

rates of expansion but it was recognized that available supplies
 

of water from snowmelt run-off were inadequate. Consequently,
 

since the 1940's, there has been an increasing use of ground
 

water supplies by means of wells. The cost of well construction
 

has been heavily subsidized by both national and provincial
 

government action. Although well construction remains beyond the
 

means of the poorer occupants of the land whose land therefore
 

shows progressive deterioration (Hansis, 1977), it has led along
 

with expenditure on dams and lining of canals, to a renewed in

crease in the amount of irrigated land and to a rise in water use.
 

But in the long rnn, water use must be reduced to a level which
 

can be supplied 1.y annual rainfall, river flows and ground water
 

recharge. Disruption of the regions economy could take place
 

slowly with water becoming increasingly expensive, soil
 

quality thus declining and a gradual reduction in output and pro

gressive migration away from the area. However, as undesirable
 

as these consequences would seem to be, the problems arising from
 

a number of years of low precipitation would undoubtedly be far
 

more dramatic. Frederik (1975) compares the high and potentially
 

damaging investment in this area with the underinvestment in the
 

humid pampas to the east, and highlighted how regional problems
 

may arise because of inadequate overall national allocation of
 

resources.
 

In northwest Mexico, Henderson (1977) describes the response
 

to limited water supplies. Overexpansion of irrigated land has led
 

to a recognition that reductions in the amount of water used must
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occur. 
Deep well irrigation at the Costa de Hermosillo has led
 

to water being pumped annually at three times the annual recharge
 

rate from acquifers. However, the plans to not include the reduc

tion in irrigated land but savings of water through such procedures
 

as canal lining and irrigation practices, which it is hoped will
 

lead to a 40% reduction in water use. 
 It still seems likely that
 

either land will have to be withdrawn from cultivation or in

adequate irrigation and salinization will occur. In the Yaqui
 

Valley, irrigated by water from the Angostura and Obregon Dams,
 

15,000 hectares have been abandoned because of excess soil alka

linity, and 40,000 hectares are affected by salinization. If
 

there is no reliance on ground water supplies then the water at
 

least does not represent a non-renewable resource: contradictions
 

of this sort might be perceived as relatively unimportant and as
 

a sensible reduction in response to available water. 
However,
 

the consequences for the individuals farming the land may be very
 

considerable, and it 
seems that improved precision in planning
 

the amount of land which can be irrigated is both economically
 

and socially very desirable.
 

The methods by which these lands have been acquired has also
 

had an impact on the soil fertility and success of such schemes.
 

In Mexico, the irrigation projects and allocation of land arises
 

primarily through the land reform measures which led to peasants
 

being given or buying land very cheaply. Henderson (1977) argues
 

that their ignorance of farming in arid areas or simply feelings
 

of lack of security of tenure has led to the soils being plundered
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with little return of soil nutrients to the soil. The small size
 

of many of the units has also meant that in many areas of Mexico
 

the farming is relatively inefficient but there would seem to be
 

at least some consolidation, often by indirect methods, some of
 

which 	may not be strictly legal, resulting in more efficient units.
 

3.2 	 Impact of Highway Development and Associated Agri

cultural Colonization
 

The consequences of highway construction on the regional
 

development are recognized as being highly complex but in many
 

cases they can lead to very positive economic benefits especially
 

when they pass through areas rich in natural resources (Wilson et al.,
 

1966). The benefits may be unequally distributed as Gilbert .(1974)
 

(pp. 140-141) points out when quoting two examples of how peasants
 

have suffered a decline in living standards as a consequence of
 

living close to new roads. Roads can also lead to the despoilation
 

of the environment if the implications of their impact is not
 

considered. We look below at three main types of impact, the
 

first 	concerned with the direct effects on slope stability in
 

areas 	of high relief in the Andes, the second on the more complex
 

topic 	of environmental change in Tropical forest lands, especially
 

as related to the accompanying colonization which the roads are
 

built to stimulate, and third are the socio-economic impact of
 

highway construction in the Oriente of Colombia, Ecuador, Peru and
 

Bolivia.
 

3.2.1 	 Highway Development and Its Impact on the Physical
 
Environment
 

Successful road construction in Andean Colombia, demands
 

that the terrain across and through which a road is constructed
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is capable of surviving its impact. Otherwise erosion may occur
 

not only affecting the surrounding land but leading to damage
 

and even destruction of the road itself. Apart from the costs
 

of such road repair, economic disruption will arise from delays
 

in travel times which may arise. Problems of road construction are
 

especially acute in the Andean zone, characterized by high, very
 

long, mountain chains (cordilleras). Countries such as Colombia
 

have the problem of connecting the principal areas of economic
 

activity in the intervening lowlands by construction of roads
 

through mountains with extremely rugged terrain. Essentially
 

three types of routes are possible, a ridge top route, valley
 

side route, and valley bottom route. The first is only possible
 

where large areas of relatively even terrain occur at high al

titudes and this is often absent in the central Colombian cordillera.
 

Valley bottom sites are generally unavailable since the main
 

rivers are very strongly incised and there is usually only a
 

very limited footslope of floodplain often too narrow and too
 

vulnerable to flooding and removal by fluvial erosion. Con

sequently, the usual siting of roads is along the valley side
 

slopes, located so far as possible on benches of either structural
 

or depositional origin.
 

We shall concentrate our attention on the major corridor
 

linking Ibague to Armenia, which is one of the busiest cross

cordillera routes in Colombia. It carries large volumes of
 

autobus traffic, heavy lorries as well as much lighter traffic.
 

A large proportion of this traffic is through traffic to towns in
 

the Magdalena Valley on the east and the Cauca Valley in the west,
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though 	local traffic to many small settlements and indiVidual
 

farmsteads as well as the one large town in the valley, Cajamarca.
 

The physical consequences of road construction and pro
gressive widening and improvement are very substantial. 
The
 

following are the main resultant erosional forms:
 

i) 	 Shallow 
'above-road' land instabilities, often

caused by road cuttings with resultant over
steepening
 

ii) 	 Shallow 'above-road' instabilities, often originating
in debris derived from cutting the road. 
However, it
 appears that they may then continue below the level

of the fill and thuT 
iut into the roads
 

iii) Both the instabilities of types i and ii 
are

characterized primarily by landslipping but gullying
(i.e. fluvial-type erosion may become dominant
within the land slip scars and lead to a more

continuous type erosion
 

iv) 
 Deep-seated movements often intersecting the road
 
may also occur. Although evidence is 
somewhat uncertain, it seems possible that road construction
 may be 	responsible for reinitiating or accelerating
the development of these forms. 
 Road construction
 
has also led to an expansion of agriculture and land
clearance, which itself is having consequences for
 
the roads
 

v) 	 Accelerated fluvial erosion caused by removal of
vegetation and increased run-off above the road
 appears 	to be increasing discharge and consequently

erosion within tributary valleys across which the
road has to pass and thus undermining and even caus
ing collapse of road bridges
 

vi) 
 Clearance of ground for agriculture below the road
has initiated gullies at 
several localities, especially
in areas of volcanic dust deposition. In places,
these are eating back into the ground immediately
below the roads and are thus threatening it.
 

Some of these problems can.be solved by various remedial civil
 

engineering methods, often at not major expense. 
 In places how
ever, some of the consequences appear almost irreversible where
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slopes 	are especially steep and it has been necessary to make a
 

major 	cutting into the valley side slope. This has produced sub

stant4al instability of the slope, with hrequent removal of de

posited material, thus being necessary to keep the road clear.
 

At the 	same time, run-off from the road and oversteepening of
 

the slope below the road has led to road erosion. To counter
 

the latter, the slope above the road is cut into yet further
 

inducing higher amounts of instability from this upper location.
 

The process is thus self-propelling. Only major engineering works
 

or very costly large-scale road realignment can provide satisfactory
 

long-term solutions. Slope stability in such valleys may well
 

prove 	to be a non-renewable resource and as such should not be
 

readily squandered. Accompanying the road erosion, colonization
 

and intensification of agriculture is leading in many places to
 

severe 	erosion of agzicultural land.
 

3.2.2 	The Impact of Road Construction and Colonization on
 

the Environment of Tropical Rainforests
 

During the last 20 years, there has been a rapid increase in
 

the rate of colonization of interior Latin America. This has
 

occurred in several countries: in the Misiones Province of
 

Azalua since 1903 hundreds of thousands of people have settled
 

in densely forested land; in 1929, Chile began planned settlement
 

of new Santiago; in 1953 Bolivia started development of the Sante
 

Cruz lowlands; in 1959, Colombia encouraged settlement east of the
 

Andes; 
in the 1960's Venezuela initiated official resettlement of
 

the Llanos de Orinoco (Eidt, 1971).
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A variety of problems have arisen during these colonizations
 

and many have been less than fully successful. The most recent
 

and most widespread colonization that is at presrnt taking place
 

is the invasion of the Tropical Rain Forest regions. The problems
 

of this area are particularly acute in Brazil which will be
 

the main source for the account below but they are also applicable
 

to varying degrees in the other countries which have areas of
 

Tropical Rain Forest.
 

As Figure 3-2 shows, the whole of Amazonia is now criss

crossed by a series of roads, partly as a consequence of govern

ment action to attempt to relieve the hardships of the peasants
 

living in the North East of Brazil by providing them with new
 

land but also because of the entrepreneurial activities of large
 

banks and investment companies who have rapidly bought there way
 

into the new areas. Early colonization is some areas preceded
 

road building.
 

The consequences of the colonization have been outlined by
 

Goodland and Irwin (1975). 
 Figure 3-3 shows how deforestation
 

can ultimately lead to crop failure. Although not all the
 

various linkages which are depicted here are important in all
 

areas and some 
(especially the link between deforestation and
 

reduced rainfall) are debatable, the overall description is now
 

generally accepted as sound. 
Despite the luxuriance of the over

lying vegetation, the underlying soils are poor and rapidly de

pleted following deforestation. This is quickly perceived by the
 

peasants who are moved into the regions but they have few options
 

concerning the way they treat the land, since they rely directly
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on the crops and cattle for sustenance. Furthermore, there has
 

been the introduction of methods which have been developed either
 

in Temperate areas or at least areas with a distinct dry season.
 

For example, pests persist throughout the year. Tilling of the
 

soil instead of improving soils and reducing weeds can lead to
 

such processes as laterization and erosion. Application of
 

fertilizers can be not only wasteful since it is rapidly washed
 

away or combines with aluminium and iron and is thus unavailable,
 

but can lead to edaphic toxicity to which weeds are adapted. The
 

immediate benefits of colonization are therefore very short-lived,
 

with no long-term or even medium-term advantages accruing, at the
 

expense of the destruction of the Tropical Rain Forest which in
 

anything but the very long-term is a non-renewable resource.
 

Additional consequences of the removal of forest ecosystem
 

include the elimination of unique human, animal and vegetation
 

communities. 'Most observers deplore the extent to which this
 

has happened, is happening, and will happen. The Brazilian
 

government in practice regards these as of little importance:
 

judgment of their view is as much a moral issue as an economic
 

or developmental one.
 

A further consequence which has immediate relevance to pre

sent development is the spread of disease. For the indigenous
 

population, 'mild' diseases such as colds, influenza, measles and
 

chickenpox can prove lethal to the Amerindians. Disruption of
 

the environment can also lead to increases in diseases as is
 

summarized in Figure 3-4. Thus, the increase in insects which
 

occurs with the spread of man will lead to increases in such
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diseases as malaria. The wood, mud, and thatch of the new popu

lation's houses are very favorable for the spread of the Panstrongylus
 

and Rhodinus genera of the reduviid bug and they spread
 

Trypanosomiasis. On the other hand, Schistosomiasis seems likely
 

to spread because of such activities ds liming which raise the
 

Ph in drainage ditches and pools providing a more favorable
 

environment for the host snail. In parts of Amazonia, the
 

nutrient status of the soils are so low that various dietary
 

diseases become apparent. Tricart (1977) has recently reported
 

how the incidence of broken limbs both in man and animals is
 

much higher in some areas because of poor bone formation.
 

Intensification of agriculture in more densely populated
 

areas can have implications on the hydrological cycle. For
 

example, in El Salvador, Daugherty (1971) reported that the
 

destruction of coastal forests and the resultant soil erosion
 

has reduced the recharge of ground water supplies, because of the
 

increase in run-off. This is turn has led to public water supplies
 

being reduced and the introduction of water rationing in areas
 

with 60 inches rainfall per annum.
 

The limited benefits from forest clearance by felling and
 

burning are well known elsewhere as in the oak forests of
 

southern Costa Rica (Bennett, 1971), where the resultant use has
 

led to heavy over-grazing, low cattle productivity, and heavy
 

soil erosion.
 

A useful summary of both the economic and environmental
 

impact of tropical development schemes is provided by Nelson (1973).
 

It would be a gross oversimplification to suggest that the forest
 



- 35 

lands of Tropical Latin America must be left untouched. Ways can
 

surely 	be found in time to use this land effectively and efficiently.
 

Unfortunately, there is at present a woeful level of ignorance
 

about the actual operation of the biological systems involved.
 

Recommendations concerning how the land should be used for maxi

mum benefit are generally unobtainable: the response from ex

perts from whatever discipline that the land should not be exploited
 

at present will usually find little favor amongst governments and
 

others 	who perceive a real or imagined set of benefits and solutions
 

to other regions' problems by rapid colonization.
 

The future use must bear in mind the following various
 

factors taken partly from Goodland and Irwin (1975) for sensible
 

land management:
 

1) 	 the closed nutrient cycle must be maintained, since
 
it is the foundation of the continued biological pro
ductivity of forest systems, and thus nutrients must
 
not be allowed to leach into and ultimately out of
 
the soil.
 

2) 	 the forest canopy must be preserved so far as possible
 
to protect the surface from exposure to direct sun
light.
 

3) 	 the amount of nutrients naturally entering the system
 
must be used to estimate levels of crop harvesting,
 
and there must be careful experimentation to deter
mine how nutrients can be added without themselves
 
harming the soils.
 

4) 	 preservation of life forms, physiognomic types,
 
species composition, and age distribution must be
 
maintained to assure the preservation of the system

and to keep the level of pest depredation to a minimum.
 

5) the diversity of forest systems must be recognized
 
(Holdridge et al, 1971) and the varying capabilities
 
of various areas appreciated. In this connection, the
 
need to be cognizant of the nature of terrain as well
 
as vegetation variability io relevant. For example,
 
areas adjacent to flood plains in the lowlands such
 
as those near to the Amazon and its tributaries are
 
perceived as being level, but in fact they are commonly
 
highly dissected with many short but steep slopes.
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3.2.3 Colonization of the Oriente
 

Peru, Colombia, Bolivia and Ecuador all suffer from acute
 

demographic pressure in Andean areas. All have vast reserves
 

of unused or underused land in the Tropical Lowlands (Oriente)
 

east of the Cordilleras. In consequence their governments have
 

instituted campaigns of varying magnitudes to colonize the Oriente.
 

In many cases the colonization can be regarded as a substitute for
 

agrarian reform - a screen for inaction on rural projects in the 

mountains. 

Colonization has taken two forms - the planned and the 

spontaneous. In Ecuador, the government was having problems 

attracting peopleto new lands and resorted to using the army 

to begin colonization. Spontaneous colonization can hamper agri

cultural progress since settlers tend to adhere to classic urban 

development patterns along roads and overcultivate areas close to 

the roads. This is mainly because individual clearing efforts 

are slow, and if no help is given the settlers can only clear a 

small 1-2 lectave plot at most. Conversely it has been shown that 

spontaneous settlers are often more enterprising innovative and 

enthusiastic than those on planned projects. 

However, generally speaking spontaneous settlers have lacked 

credit facilities and have poorly developed marketing systems so 

that they often get low prices for commercial produce. Many of 

the land problems of the highlands have been transferred to the 

Oriente, for example, land disputes, absenteeism, sharecropping 

and debt peonage. The terrain is different and settlers need to 
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develop new crop ecologies. An evolution of new and viable eco

systems in the Oriente is more than a mechanical process of
 

matching energy and acres. But as Crist and Nissly have said
 

"as Latin Americans continue economic development of the humid
 

tropics they should become more acutely aware of the diversity and
 

intrinsic worth of their own autochthonous cultural and technical
 

heritage, particularly cultivation systems that took countless
 

generation to refine. The more they experiment with such systems
 

the less likely they will be to slav.ishly follow models of large
 

scale middle latitude one crop farming." (Crist, and Nissly, 1973).
 

Too often no help is available to provide credit facilities,
 

suitably acclimatised seeds and livestock, assured markets, clear
 

and secure titles to land and farms large enough to encourage
 

mechanisation and innovation to draw the pre-industrial cultivator
 

into the orbit of modernization. In Bolivia, where International
 

Labour Office campaign introduced colonization with immunization,
 

controlled laws and diet, ensured workers wore shoes against hook

worm, that they drank filtered water and used sanitary habits,
 

the settlers gradually changed their clothes to suit the climate,
 

stopped chewing coca and alcholism was non-existelt.
 

This highlights the fact that the psychology of subsistence
 

is strong. Land reform should make land available to settlers but
 

should also effect modification of the rural power structure as
 

an absolute prerequisite of rapid growth (Crist and Nissly, 1973).
 

It is important also that tenurial inequalities be resolved with

out undue pressure on the traditional land-based power structures
 

that can easily resist change (Stewart, 1968). But as Hofstree
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has noted "you cannot make efficient farmers from peasants who
 

feel that they are the underdogs and will be the underdogs for
 

ever ... the real background of modernization in agriculture is
 

not a technical and economic one but it is to be found primarily
 

in the mental and political sphere,"and as Crist and Nissly
 

observed "it is difficult to think of modernizing the entire
 

cultural milieu, beginning with society in the capital cities.
 

It is perhaps more important and significant to achieve a new
 

social and economic setting in which a farmer can achieve satis

kaction for his moral and material aspirations than to put im

proved methods of husbandry at his disposal."
 

3.3 Environmental Impact of Urbanization
 

It is estimated that by 1980 there will be 379 million people
 

in Latin America and 50 percent of these will be urban dwellers
 

(i.e. living in settlements of more than 20,000 pop.). In some
 

countries as many as 75 percent of the population will live in
 

towns and cities. Table 3-2 shows how the number of urban in

habitants has increased historically. Not all countries have
 

experienced the same rates of urbanization at the same point in
 

time. Argentina, Cuba, Chile and Uruguay have been considered ur

banized since 1950, whereas Bolivia, Peru, Ecuador, Nicaragua,
 

Haiti and Guatemala have become urbanized relatively recently.
 

These latter countries have potential for explosive urbanization.
 

Some urban populations are growing at the staggering rate of 15%
 

per annum. It is also estimated that by 2000 AD the shanty towns
 

population of Latin America will be 100-150 million strong. With
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such rapid increases in population will come some obvious physical
 

impacts and perhaps less obvious social and economic impacts.
 

Physical Impacts
 

1. 	 Increasing demand for potable water causes increased
 

use of water from streams and rivers that used to be
 

diluters of sewerage waters. The net result is ac

celerated contamination of river waters and increasing
 

decontamination costs to downstream population centers.
 

2. A lack of adequate sewerage disposal leads to con

tamination of rivers, streams, and lakes. There has
 

been a lot of concern voiced about contamination of
 

reservoirs in Central America which has led to ex

cessive eutrophication with resultant impacts (see
 

Section 3.1.1). This is not merely a problem for in

land areas either - in Rio de Janeiro, raw sewerage
 

has made Guarabara Bay completely unsafe for bathing.
 

Pollution by sewerage produces a health hazard for
 

persons who have contact with the water or spray.
 

The W.H.O. have estimated that the developing world's
 

population will double in the next twenty five years
 

and there is likely to be a 80% increase in the quantity
 

of waste waters if current trends continues!
 

3. 	 Solid waste disposal provides another problem. Since
 

in Latin American cities this waste is usually disposed
 

of on open dumps, which become infested with vermin
 

and provide a further health risk (spreading epidemics
 

and infections).
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4. 	 Many cities in Latin America are built on upland or
 

highland on gradual to steep slopes. In some places
 

like La Paz, there are constructional difficulties
 

involved in building houses and roads. In a city
 

like Caracas, where slopes are perhaps less steep,
 

there is a tendency to disregard possible dangers of
 

slope construction. As this city has spread with the
 

"oil boom," elegant ranches have been built destroying
 

woodland on slopes and creating danger of erosion.
 

In the wet humid tropics, this is a particular problem.
 

It is interesting to note that in Bogota, the authorities
 

have effectively prevented settlement in highland
 

zones by refusing to supply water above a certain
 

height.
 

Socio-Economic Impacts
 

1. 	 Rapid influxes of people lead to an inevitable demand
 

for social services, public utilities (e.g. water
 

supplies and paved roads) and housing. In many Latin
 

American countrie& the housing deficit is growing
 

(Table 3-3). The Scope/UNEP meeting in Nairobi, 1974,
 

identified measures that should be taken to alleviate
 

conditions in large urban centers in the Third World.
 

They are listed here:
 

Urban dimension of the problems. Some measures which could be taken to alleviate
 
conditions in large itrban centers are as follows:
 

(1) A better urban environment could be provided at reduced cost if urban sprawl
 
resulting from uncontrolled land subdivision could be avoided. Density should be
 
conditioned by the needs of social interaction, building maintenance, administra
tive costs, and the possibility of introducing variety in urban physical structures.
 
Planning should also take into account the fact that density isrelated to physical
 
comfort and that there is a relationship between administrative costs and city size. 
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(2) 	Adequate measures should be taken to preserve the wholesomeness of both the 
natural and man-made environment when massive increases of population occur 
in urban agglomerations. Every effort should be made to preserve and increase the 
natural beauty of urban sites. At the minimum, essential natural supportive sys
tems such as ground water supplies should not be polluted. 

(3) 	Urban planners should realize that measures for the control of city growth (e.g., 
zoning) as practiced in developed countries are not always adequate for Third 
World countries because of different rates of growth, scarce resources for invest
ment, lack of technical resources, and different cultural attitudes. 

Measures rekiteddirectly to problesof housing. In general, every effort should be made to 
provide inexpensive and comfortable housing for specific populations. Methods by 
which this can be accomplished are as follows: 

(1) In order to accommodate the maximum number of dwellers, houses should be 
I designed for the least cost consistent with basic requirements of human comfort 

and dignity. 

(2) To avoid repeated investment due to rapid obsolescence, the cost of housing 
should be related to the life span of the house. 

(3) 	 Construction costs should be reduced by using locally manufactured standardized 
building components, e.g., window frames, doors, etc. 

(4) 	The use of local building materials, particularly those made from renewable 
resources, should be encouraged to minimize the use of much more expensive 
materials manufactured from non-renewable minerals. 

(5) 	 Whenever possible, houses should be designed in such a way as-to use solar, wind, 
and other readily available energy sources. 

(6) 	The size, volume, and design of habitations should be consistent with the social, 
cultural, economic, and climatic character of the community. 

(7) The design of the house should aim to improve the natural rather than to create an 
artificial environment. 

(8) 	The technology of city building should be tied to employment policies. The 
construction industry and the production of building materials should be pro
moted as sources of employment and training for more advanced types ofindustrial 
activity. 

(9) 	Through appropriate organizations such as cooperatives, housebuilding corpora
tions and city and village councils, financial and other incentives, as well as 
facilities, should be provided for the building and modernizing of human settle
ments. 

The training of qualified personnel and the setting up of suitable institutional arrange
ments are needed at all levels of the problems referred to above in order to assure 
competent planning and support. 

(From Planning for Human Settlement by Environment
 
and Development SCOPE/UNEP, 1974)
 

2. We have already pinpointed the problem of urban
 

unemployment (Section 2). Perhaps the most import

ant reason for the imbalance in the composition of
 

urban employment is the fact that urbanization has
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proceded at a faster rate than industrialization.
 

As a rule, the only way to ensure a correct balance
 

between the production of goods and of services is
 

through the growth of manufacturing industry: since
 

this will give rise to a need for services, creat

ing more employment. Unfortunately, too often
 

capital intensive industries have been introduced
 

and there has been a lack of growth in service
 

industries. Areas like the Mexican/US border zone
 

develop where large urban regions are growing up
 

with little employment opportunity.
 

3. 	 Despite the lack of opportunity, the populations
 

of cities continue to grow. It is generally
 

characteristic of the urban populations in most
 

countries that they contain a larger proportion of
 

young adults and a lower proportion of children than
 

the rural populations. Findings for Latin American
 

countries are in keeping with this pattern. Figure
 

3-5 shows the resultant age-sex pyramids for urban
 

and rural areas. The impact in rural areas is to
 

elevate the dependency ratio which makes the rural
 

areas much poorer. Some cities in Latin America are
 

now being affected by reproduction among the young
 

adults who recently moved in, which is heightening
 

the problem of rapid population increase.
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A further problem is created by the attractive

ness of city environments, particularly to pro

fessional people. Many young professionals prefer
 

to work in the large cities which means fewer pro

fessional people are willing to work in rural areas
 

(depriving them of better services). In Central
 

America, there is a further problem, where the
 

capital city is usually the only large city in
 

the country and social/political development is
 

concentrated there. Technically, competent people
 

often find themselves involved in one form of govern

ment machinery or another.
 

4. 	 Congestion is a further result of higher population
 

densities. Many Latin American cities manifest a
 

great commitment to the automobile. Metros and'free

ways criss-cross cities such as Rio, Sao Paulo and
 

Caracas. Because people are relatively mobile, they
 

are beginning to live further away. In Brazil,
 

particularly, there has been rapid suburban develop

ment in the Rio/Sao Paulo/Belo Horizonte axis creat

ing a megalopolis which may have a population of 100
 

million by 2000 AD. In Rio there has also been a policy
 

of forcibly moving shanty town dwellers out to suburban
 

areas, 	because the abandonment of city centers by the
 

richer 	classes has led to general slum development in
 

former 	mansions, adding to the unsightliness created
 

by shanty towns. Different types of shanty towns have
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been identified in Bogota by Flinn and Converse.
 

Some of these barriers are fairly permanent settle

ments where residents have legal land land tenure.
 

These settlements are seen as desirable residences
 

and new migrants often more originally to inner
 

city slums and graduate to the outer barrios urban

izationes. Such semi-permanence is a problem, since
 

it is difficult to replace the settlements with more
 

modern housing units and the environment takes on a
 

ragged appearance. Apart from the low density housing
 

areas of the middle and upper classes, there are
 

rarely recreation areas which have not been scarred
 

in some way. e.g. Buenoventura where 80% of the
 

population live in uncontrolled residential develop

ments.
 

5. 	 Inmigration on a grand scale has caused grave social
 

problems. For example, Lima has had an influx of
 

poor unskilled workers from the Sierras who find it
 

difficult to adjust to city life if they have no
 

family support. There has been increased economic
 

and social segregation in cities, with an increased
 

homogeneity within neighborhoods and increased hetero

genity between neighborhoods. In places like Rio,
 

organized crime and drug traffic is giving increased
 

concern. As transport facilities become inadequate
 

(overburdened), and there is more overcrowding, fears
 

for the future of Latin American cities heightens.
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3.4 Environmental Impact of Industrialization
 

Latin America is rich in non-renewable resources.
 

The table below shows their estimated share in world re

serves of selected minerals. Mining of these minerals,
 

manufacturing and exploitation of other natural resources

have led to intensive industrial development.
 

Table 3-4
 

Latin America's estimated share inworld reserves of selected mettall minerals (1970) 

Mineral Percentage
shame Countries with the largest known resources 

Bauxite 20 Jamaica, Guyana, Surinam, Dominican Republic. 

Copper 
T"mi.... . •.. 

30 
is 

Brazil, Costa Rica, Haiti 
Chile, Peru, Mexico 
Bolivia, Brazil 

Iron., 12 Brazil, Venezuela, Chile. Peru, Mexico, Bolivia 
Manganese . 18 Brazil, Mexico, Chile, Bolivia 
Nickel 24 Cuba.DominicanRepublic,GuatemalaColombia, 

Venezuela 
Lead . ... 
Zinc . .. . . 

14 
15 

Peru, Mexico, Argentina
Mexico, Peru, Bolivia, Brazil, Argentina 

Souxcs: ECLA, on the basis of data from various sourc. 

Industrial development in Latin America began as a
 

policy of import substitution for essential consumption in
 

the Second World War. This development was greatest in
 

countries with wider markets and greater geographical area
 

e.g. Brazil, Mexico and Argentina. Then came Chile, Colombia,
 

Peru and Venezuela whose industrial development was hindered
 

by availability of foreign exchange obtained from oil. Next
 

came Ecuador, Bolivia, Paraguay and other Central American
 

and Caribbean countries. In a great part, these countries
 

have been able to begin their industrial development rrcently
 

because of their entry into regional trade organizations.
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We have already emphasized the tendency for industrial con

centration (Section 2). During the last decade, there were marked
 

advances in the level of local processing of most mineral products
 

and this trend was maintained at the beginning of the present de

cade, mainly through increases in the pelletizing of iron ore, in
 

alumina smelting and in tin smelting.
 

Latin American experience shows that industrial concentration
 

was unavoidable during the first stage of development, especially
 

since it derived from light industries whose first aim was to pro

vide substitutes for the imports that are essential to great urban
 

concentrations. Recently, larger metropolitan centers such as
 

Santiago, Lima-Callao, Bogota and Caracas have been losing industry
 

to "Development Areas." Their countries have made great efforts
 

to create other growth poles to achieve regional balance and at

tract industrial investment. In this way, they have alleviated
 

the force of metropolitan concentration which created acute socio

economic problems which hindered regional growth in many countries.
 

In the following, we would like to show how exploitation of
 

natural resources, development of heavy industry, diversification
 

of manufacturing and attempts to stimulate regional industrial
 

growth are having an impact on the Latin American environment.
 

Pollution
 

There are nbw possibilities of elimination of wastes, residual
 

waters etc. or their recovery and recycling. Unfortunately, many
 

mistakes have been made already within Latin America. Water and
 

soil has been contaminated, for example, in Peru, where washings
 

from mines have been pumped directly into lakes in the arid areas.
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Also in Peru, a large copper mining operation, with associated
 

smelting, has been situated in the arid regions of southern Peru.
 

"The tailings" from this operation will be pumped into the sea
 

directly and will double effluent and emissions from present
 

activities. The 60,000 tons of powdered rock per day produced by
 

Toguepala copper mine has transformed The R. Lucumba into a lead

colored stream. The pollution can be observed two miles out to
 

sea (O'Reilly/Sternberg). There has been a tendency to regard
 

the arid regions as ripe for industrial development and it is
 

true that fewer people are affected by pollution from plants in
 

the deserts. But the people working at the plants and living in
 

camps are still at risk. Also, in the case of Peru, the tailings
 

put into the sea damage phytopjankton which affects the rich anchovy 

fishing area and the guano production zone. Although examples
 

are only given here from Peru, Figure 3-7 shows the extent of
 

mining in Latin America.
 

Particular concern can be directed at the oil producing
 

countries. Major areas of reserves are shown in Figure 3-6
 

and major producing countries are shown in Table 3-5. Production
 

of crude oil in Latin America increased from 228.2 to 3048 million
 

cubic meters between 1961 and 1970.
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Table 3-5 

Latin America and the world: output of crude petrolema 
(Millions ofcubic metres and percentages) 

Country or region 1961 1965 1966 1970 

Argentina .13.43 15.62 16.65 22.80Bolivia .. 0.47 0.53 0.97 1.40
Brazil .5.53 5.46 6.75 9.53
Colombia &47 11.64 11,42 12.73
Chile .1.47 2.02 1.98 1.98Ecuador .... 0.46 0.45 0.41 0.24
Mexico, ..... 18.57 21.01 21.47 2&24Peru. . .. 3.08 3.67 3.66 4.58
Trinidad and Tobago 7.28 7.77 8.68 8.12Venezuela 169.44 201.53 195.63 215.18Total . • .228.20 269.70 267.62 304.80Total (excluding Venezuela' 58.76 68.17 71.99 89.62
Middle East. 326.10 473.43 540.01 806.69United States 416.86 452.90 481.40 558.99Soviet Union. 191.51 280.71 306.13 407.99 
Africa ... 28.50 128.14 162.73 351.11 
Rest of the world .. 332.25 415.50 411.65 508.73
 

World a,295.22as a percentage of 1 1,750.68 1,901.92 2,633.51
Latin America 


world total 
 17.6 15.4 14.1 11.6 
Souta: Latin America: ECLA, on the basis of official statistics; Including absorption liquid. 

ether reions: World OiL 

Generally speaking, there is a rapid tendency in Latin America
 

towards replacing imports of petroleum products by crude oil. 
 Im

ports of refined products are declining, particularly in Brazil,
 

leading to an increase in refining capacity. It is very interest

ing to note that a large proportion of the foreign investment noted
 

in Section 2 is on behalf of large refining, chemical and metal

lurgical fines from the western world who cannot satisfy the
 

stringent pollution control measures of their own 
countries and
 

find it "more convenient" to locate new enterprises in Latin
 

America.
 

The share of Venezuela in Latin American petroleum output is
 

60 percent. 
 Petroleum explains Venezuelas prosperity, her high
 

http:2,633.51
http:1,901.92
http:1,750.68
http:a,295.22
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national income, financial solvency and large volume of trade.
 

Revenues have enabled the government to eliminate virtually the
 

domestic and foreign debt and develop the regions. But the
 

economy is now lopsided, dependent on foreign markets.
 

There have also been physical problems associated with oil
 

pollution in the southern Gulf area. Much of the oil for export
 

has to be taken by flat bottomed small vessels out to sea and this
 

has increased possibilities of spillage. Although much is talked
 

about the problems of pollution concentration in the "semi-enclosed"
 

Gulf of Mexico/Caribbean area, very little work has been done on
 

present levels of activity and not much is known about possible
 

impact.
 

Air pollution is also a great hazard in many large cities.
 

It is reported that Mexico City and Caracas have worse air pollu

tion problems than most highly developed industrial areas in the
 

western world. The cities of the Andes have particular problems.
 

For example, Santiago is completely surrounded by high mountains.
 

Bad air pollution is due here to the basin shape and temperature
 

inversions which trap pollutants from burning fossil fuels.
 

Oil refining is not the only industry with pollution problems.
 

The iron ore mining in Brazil, Venezuela, Peru, Bolivia and Chile
 

is presenting some problems. When low grade ore needs concentra

tion or pelletization, sulfur dioxide and phospherous are given off.
 

in the preliminary processing. Figure 3-8 shows the extent of steel
 

production in Latin America. The Peruvians have proved that these
 

sulfurous gases can be used to make sulfuric acid easily. But in
 

most cases, sulfur oxides are allowed into the atmosphere where
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kilometers from steel mills can damage crops and forests.
 

As far as energy production is concerned, we have shown in
 

Section 3.1.1 the complicated environmental impact of
 

reservoir construction for H.E.P. production. A large proportion
 

of electricity is still produced thermally and here heated "cooling
 

waters" are being pumped directly into rivers affecting biota.
 

Landscapes are being scared by construction of power lines. Des

pite the widespread control exercised by Latin American governments
 

over production of energy, in many cases there is evident lack of
 

planning.
 

Not to paint too black a picture, most Latin American coun

'tries have regulations governing sanitary aspects of industrial
 

and commercial settlements, but only a few have legal regulations
 

for preservation of urban environments and natural resources. For
 

example, Mexico has a federal law to prevent and control environ

mental contamination.
 

Many other regulations have emerged in Latin America in the
 

past few years. A large metallurgical plant in the Central Sierras
 

of Peru has been forced to buy surrounding land most affected by
 

air contamination and has had to install higher chimneys and
 

systems to recover wastes. In Argentina, the National Commission
 

for Energy has fixed rules to govern the handling of radio-active
 

wastes from Nuclear Power Plants. It must be hoped that other
 

countries will follow suit rapidly, although as many writers have
 

pointed out, most Latin American countries cannot afford expensive
 

industrial pollution control measures so that they remain open to
 

the kind of foreign exploitation noted earlier.
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Figure 2-5 (continued p. 2)
 

KEY TO CLIMATIC MAP OF SOUTH AMERICA 
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-1 

NE and NW coastal regions 

Rio de Janeiro coast 
Dry NE and NW coastal regions
 
Campos -errados of Brazil
 

Llanos of Venezuela and Colombia, Beni 
of Bolivia, Mato Grosso of Brazil 
Prazilian caatinga, Venezuela, Ecuador 
Brazilian planalto 
Andean countries 

Dry planalto of Brazil, NW countries 
West lowlands of Sio Paulo, Brazil 
Ilighlands from Argentina north, S Brazil 
Altiplano of S Peru, Bolivia, NW Ar
gentina
 
N Peru, Venezuela
 

Argentina
 

Coastal Peru
 
N Chile coast
 

Peru, Bolivia, Chile
 
Argentina
 

Argentina
 
S Brazil, Uruguay
 

N Argentina
 

Bolivia, Paraguay, N Argentina
 
Paraguay, N Argentina
 

S Brazil, Paraguay
 
E Argentina
 

NE Argentina 

Argentina
 

Argentina
 

S Argentina, S Chile 

S Argentina 
Central Chile 

S Chile, S Argentina 

Central Chile 
Central Chile, Argentina 

Chile coast 

S Chile 

S Chile 

S Chile 

"Mediterranean" refers to Mediterranean sea, not to parts of South America locally known by this term. 



Figure 2-5 (continued p. 3)
 

ENVIRONMENTAL CONDITIONS 

KEY TO SYMBOLS 

The following types of winter are recognized: 

Eq Sufficiently warm for equatorial crops (hevca, coconut)
 

Tp Colder but frostless, too warm for cryophilous crops (wheat)
 

tP Idem, but wheat is not entirely excluded
 

tp Idem, but sufficiently cool for many cryophilous crops
 

marginal for cryophilous crops
Ct Nonfrosiless, but sufficicntly mild for citrus, 


Ci Idem, but sufficiently cool for cryophilous crops
 

Av Colder, but sufficiently mild for winter oats
 

av Idem, but winter days are cooler
 

Tv Colder, but sufficiently mild for winter wheat.
 

The following types of summer are recognized: 

G Sufficiently warm for cotton, summer days very hot
 

g Idem, but summer days less hot. It cannot be 
 c. 

not so warm, nights cool but frostless all the year roundc Sufficiently warm for maize and cotton, summer days 


0 Cooler, but sufficiently warm for rice
 

M Cooler, but sulliiently warm for maize
 

T Cooler, but sufficiently warm for wheat
 

t Idem, but the frost-free season is shorter
 

P Cooler, but sufficiently warm for forest
 

A More frosty, but sufficiently warm for grassland
 

a Idem, but frosts in all months
 

The following humidity regimes are recognized: 

HU Ever-humid
 

Hu Humid
 

ME Moist Mediterranean
 

Me Dry Mediterranean
 

me Semiarid Mediterranean
 

MO Moist monsoon
 

Mo Dry monsoon
 

mo Semiarid
 

St Steppe
 

Si Semiarid isohygrous
 

da Absolute desert
 

de Mediterranean desert
 

di Isohygrous desert
 

do Monsoon desert
 

The meteorological definitions of winter and summer types and humidity regimes appear in Papadakis (1966). 
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Figure 2-7 
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Status of desert ification in arid regions of South America. 

Source Z Appendix 3 



Figure 2-8 
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FIGURE 2-10 (cont.) 
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Figure 2.11 

Population density by subnational units* (1960) 
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Figure 2-12
 

Absolute per capita income* by subnational units (around 
1960) 

a) Mexico and Central America b) South America 
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National averages (no subnational data available): 

401 - 600 US S per capitaincome 

201 - 400 US S percapita income 
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In countries for which regionalized data on per capita income were not available, per 
capita product figures were used (see also Annex). 
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Source S • Appendix 3 
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Figure 2.14 
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Source: K Appendix 3
 



Figure 2.15
 

The Urban Fields of South America
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Source: T Appendix 3
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Figure 2.17
 

THE rRANS-CONTINEN TA:L'::;:ROADS OF LATIN AMERICA ;i 
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Figure 2-18 

LAND REFORM IN LATIN AMERICA BY 1969 
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Figure 2.19 
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Figure 2.20
 

INFLATION IN LATIN ANIERICA
 
PERCENTAGE INCREASES IN CONSUMER PRICES
 

1971 g 1972 - 1973 -p"
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Figure 3.1
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Diagram sum-marizing the present ecosystem and identifying potentially deleterious interactions
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Figure 3.3
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Figure 3.4
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Fourth World Countries 


Afghanistan 

Bangladesh 

Bhutan 

Botswana 

Burma 

Burundi 

Cameroon 

Cape Verde Islands 
Central African Rep. 

Chad 

Dahomey 
Egypt 

El Salvador 
Ethiopia 

Gambia, The 

Ghana 

Guinea 

Guinea-Bissau 

Guyana 

Haiti 

Honduras 

India 

Ivory Coast 

Kenya

Khmer Rep. (Cambodia) 


Laos 

Lesotho 

Malagasy Rep. 

Malawi 

Maldive Islands 

Mali 

Mauritania 
Mozambique

Nepal 
Niger 

Pakistan 

Rwanda 
Senegal 

Sierra Leone 

Somalia 

Sri Lanka 

Sudan 

Tanzania 

Uganda 

Upper Volta 

Western Samoa 

Yemen, Arab Rep. 

Yemen, People's Rep. 

Table 1-1 
AID Groups of Countries 

Third World Countries 


Angola 

Argentina 

Bahamas 
Bahrain 
Barbados 

Bolivia 

Brazil 

Chile 
China, People's Rep. 

China (Taiwan) 

Colombia 
Congo, People's Rep. 

Costa Rica 
Cuba
 
Cyprus 
Dominican Rep. 
Equatorial Guinea 

Grenada
 
Guadeloupe 
Guatemala 
Hong Kong
 
Jamaica
 
Jordan
 
Korea, Dem. Rep.

Korea, Rep.lic of 

Lebanon 
Liberia 
Malaysia
 
Martinique 
Mauritius 
Mexico
 
Mongolia 
Morocco
 
Netherlands Antilles. 
Nicaragua
 
Oman 
Panama 
Papua New Guinea
 
Paraguay
 
Peru
 
Philippines
 
Runion
 
Rhodesia
 
Singapore
 
Surinam
 
Swaziland
 
Syrian Arab Rep. 
Thailand
 

Togo
 
Tonga
 
Trinidad and Tobago
 
Tunisia
 
Uruguay
 
Vietnam, Dem. Rep.
 
Vietnam Republic of
 
Zaire
 
Zambia
 

OPEC Countries
 

Algeria
 
Ecuador
 
Gabon 
Indonesia 
Iran
 
Iraq
 
Kuwait
 
Libyan Arab Rep. 
Nigeria
 
Qatar
 
Saudi Arabia 
United Arab Emirates
 
V,: nezuela 

Source: -
A. Appendix 3
 



Table 1-2 

Measures of Latin America's Economic Position Compared to Other Continents 

Per capita Value of Consumption of Radio Cars per Tons of 
income imports energy (kWh.) receivers per 1,000 persons newsprint

(US$) per 1,000 1971 1,000 persons 1971 per 1,000
 
1969 persons 1970 
 persons


(US$) 1971
 
1971
 

South 
America 460* 68 832 134 
 31 3.6
 

Africa 170 47 343 46 10 0-8
 

Asia 240t 25 527 
 59 15 1-6
 

North
 
America 4,090 223 8,080 1,009 
 294 29-7
 

Europe 1,850 3,996
405 265 238 11-8
 

Oceania 2,130 371 4,000 206 
 203 30-5
 

*Laetin America.
 
tEast and South-East Asia only.
 
*1969. 
Source: B. Appendix 3
 



Table 1-3 

The Distribution of Income in Latin America 

Average Average Incomea 

Population Grouped Percentage of Income (Regional per person 

by Income Total Income Average =100) (US Dollars) 

20% lowest 3.1 15.5 
 60
 
30% below the median 10.3 34.0 130
 
30% above the median 24.1 80.0 
 310
 
15% below the
 
highest 5% 29.2 194.0 
 750
 

5% highest 33.4 680.0 2,600
 

100.1
 

aThese values correspond to the year 1965, but are expressed in 1960 U.S.
 

Dollars.
 

Source: C- Appendix 3
 



Table 1-4 

MAJOR TRADING PARTNERS,. 

(% IN 19 7 3 )
a 

Trade with Major Individual Countries Trad, with Major Economic Groups 

Country United States United Kingdom Germany Japan EEC EFTA LAFTA CACM 

A. ARGENTINA Export 8.0 6.3 9.3 4.6 35.5 10.2 21.0 .1 
Import 21.6 4.8 11.1 12.5 26.1 11.1 18.0 --

B. BOLIVIA Export 16.0 19.7 5.1 8.2 15.8 20.3 37.4 
Import 21.7 2.7 d.4 9.0 12.5 8.3 40.3 

C. BRAZIL Export 18.1 5.5 10.9 7.3 29.7 13.3 7.4 .1 
Import 30.7 4.3 12.4 9.7 23.7 11.9 7.1 --

D. CHILE Export 8.6 10.0 9.9 17.6 30.1 12.9 5.9 --

Imoort 22.3 3.7 8.7 - 3.3 19.3 7.8 24.4 

E. COLOMBIA Export 33.2 1.7 13.4 4.7 21.3 9.1 14.0 .6 
Import 40.3 3.7 10.7 8.7 20.8 10.4 8.4 --

F. COSTA RICA Export 33.9 .3 14.5 .3 27.5 8.4 2.4 17.4 
Import 37.8 1.0 6.4 9.8 12.5 7.0 8.3 17.1 

G. CUBA 
1 

Expert -.- .8 .9 42.2 12.4 25.9 1.5 
Import - 9.6 7.3 24.2 24.0 25.9 3.5 

H. DOMINICAN REP. Export 65.3 2.3 1.6 1.8 10.4 30 .5 -
Import 59.0 2.9 6.6 9.1 14.1 6.3 2.1 .8 

I. ECUADOR Export 38.3 1.0 10.1 8.8 16.8 4.6 10.0 .2 
Import 41.9 1.5 I ,.1 12.2 20.8 12.5 5.6 -

J. ELSALVADOR Export 36.9 .7 17.3 14.0 20.6 3.2 .2 17.0 
Import 37.3 1.6 10.2 11.7 18.4 6.5 4.8 15.7 

K. GUATEMALA Export 36.8 .9 9.7 6.2 17.7 8.6 .7 21.2 
Import 37.5 3.5 9.6 11.7 16.2 6.3 7.3 15.7 

L HAITI Export 75.5 .:1 .9 .7 18.3 4.4 -. 

Import 57.8 2.6 4.4 4.7 17.3 5.3 .9 

M. HONDURAS Export 55.4 .3 14.0 3.5 16.9 6.8 .2 .9 
Import 53.1 1.9 4.7 11.4. 12.9 4.9 3.3 7.3 

N. MEXICO Export 59.0 .6 2.6 6.6 5.8 2.1 4.2 1.3 
Import 63.7 2.2 8.2 4.6 14.2 6.8 4.0 .1 

0. NICARAGUA Export 37.9 .3 9.5 13.8 16.4 5.9 1.0 17.0 
Import 39.5 2.3 8.8 7.3 14.7 4.4 9.1 20.1 

P. PANAMA Export 44.7 - - 14.7 .8 34.7 3.9 1.3 5.9 
Import 28.4 1.7 2.2 19.6 7.1 6.3 16.0 3.4 

0. PARAGUAY Export 12.9 - 18.3 - 36.9 - 13.6 
Import 16.5 -- 11.2 - 16.5 1.7 27.1 

R. PERU Export 32.9 3.7 7.6 18.8 17.6 6.3 6.4 .2 
Import 34.0 2.8 10.4 11.5 21.7 9.5 11.5 

S. URUGUAY Export 4.5 7.2 13.8 4.6 41.9 14.3 4.0 
Import 14.7 5.8 12.1 2.0 22.1 11.4 30.2 

T. VENEZUELA Export 46.6 3.4 2.7 .6 6.8 5.0 4.1 1.6 
Import 42.3 3.9 11.8 7.a, 26.0 9.4 5.1 

1. Cuban % trade total here excludes Cuba's trade with socialist countries. 

a. I-or prior years from 1915. sa SNP. Table XV-3. 

Source G . ppendix 3 



Source Q 


Table 2-1 

Climate Data for Selected Stations
 

.~~~~ ~ I~ I111otalJ F Al.,, h.A s 0 Ji.,, IF U j oD D rain

.,iCity(l.eCO) 54 , I'.l r)4 6 I 6 6-, 6: 50 56 54 
6 5 2-2 228

o' 01. "5 " 19 3'9 45 46 39 


la:lan (Mexico) 68 68 70 7z 76 S 3 83 83 8o 75 70
 

N4l It 

13 U3 0-701 OIL 6"1 7'5 2-3 O'8 2-6 
.. k'l 07 0-5 02 

Caracas (V'enczuela) 69 69 69 73 74 73 72 73 73 71 71 69 
3113 ft 0'9 0'3 0-6 12 2"S 4-0 4-8 38 4-2 44 33 1.6 31'9 

taracaibo (Venezuela) 8: 82 R3 84 84 85 85 85 84 82 8: 82 
3'0 	 232

W.A-lev0l O 0.00 03 0-5 25 2-5 22 2'4 4*. 33 o6 

ljogota (Colombia) 56 58 59 59 59 53 57 57 57 58 53 57 
64 46 2"6 41"6.478 f '3 2"4 4*1 57 4'3 24 2:0 22 24 

.ledellin (Colombia) 71 72 71 71 71 7? 71 71 7o 69 69 70 
.950 ft 	 27 3'S 1"3 6.6 7 5'5 4.Z .6 6,z 6 3.39' ' 5858 

Guayaquil (Ecuador) 79 79 8o 8 78 77 75 75 76 77 78 79 
:0 it 9'4 9 3 1'9 4'6 1 03 0' 0 0 01 0'3 0'1 2'0 38'8 

,'ito (Ecuador) 	 59 59 59 58 53 38 58 59 50 59 58 59 
6

144 It 	 3'9 4'4 5*6 6, 5-4 :7 O'S 1. 27 4'4 3-8 3.1. 43-9 

77 77 74 72 68 63 64 64 64 67 69 72Tnjillo (Peru) 
05 0'0 o' o'o00 ' o 0o 2197It 	 0' 0-3 0 0 0'0 0'! 00o 

Cero dPasco (Peri) 44 43 44 44 43 4t 40 49 41 42 42 42 
14,70 It 4-6 45 3-6 3'4 2-3 0-9 1', 1'2 2.8 3"3 34 3"7 	 34'8 

Iquitos (Peru) 	 78 78 76 77 76 74 74 76 76 77 78 78 
348 It io.O o.6 20' 6.6 9-8 7-3 6' 4 5 89 7-t 8'5 11-3 030 

La Paz (Bolivia) 53 53 53 52 50 48 47 48 51 53 54 53 
0.3 0'4 0-5 1.1 	 1.6 19 3.7 22'6

12,000 ft 4"5 4'2 2.6 1-3 035 

Cochabamba (Bolivia) 66 65 63 62 6o 59 59 6t 64 67 68 66 
844 

8 It 4"1 3,8 2'4 04 0-4 0-3 02 0'2 0-7 o.6 1-3 3"9 18'3 

57 5S 6o 63 66Antofagasta (Chile) 	 69 69 67 64 61 58 57 
308 It 	 00 0'0 0'0 00 00 0.1 0.2 0.1 '0 0.1 0'0 0-0 0 

Santiago (Chile) 69 68 64 59 52 47 48 50 55 58 63 67
 
1706 it 0'? 01 0.2 0-5 2.5 3-3 3-0 2'2 v' o6 03 0 2 11
 

58 56 52 50 46 46 46 47 51 54 57 
30 it 4-6 4-4 59 7-4 o'6 Iwo o'8 9-3 6'3 5"5 5-5 1-4 8 '7 

Punta Arenas (Chile) !: 5 47 44 40 37 35 37 40 44 46 So
 
30 it ' 0'9 1* 1-4 1-3 1'6 i' 1'2 0-9 1" O'7 1-4 14-4
 

Puerto Montt (Chile) 	 6o 

Buenos Alret (Argen- 74 73 70 62 55 49 50 52 55 6o 66 72 

B3ft tina) 3- 28 43 3- 3-0 2'4 2-2 24 31 34 3"3 39 37"4 

Rosarlo (Argentina) 	 77 76 71 65 57 50 52 53 57 62 69 75 
3" 

98 It 	 31 33 43 6 3 3 i*6 2 3"4 36 4"5 34" 

71 7 69 63 57 30 52 53 57 62 69 75
 
3865 it 6 6z 40 -3 0-4 01 00 0.2 o3 12 24 5"-2 278

Salta (Argentina) 

67 63 64 66 70 73 76 go
 
4s6 ft 5 7 -2 4"8 55 4-7 2 2.3 .6

Asuncldn(Paraguay) 8o 80 78 72 

3"3 -'6 5'8 6. 53-4 

P6rto Alegre (Brazil) 77 77 74 69 62 57 57 519 6: 6 70 75 
3. 2

.0 it. 	 35 39 41 4' 5' 4"5 5'0 52 3'4 31 3-5 49"0 

Santos (Brazil) 78 78 77 74 70 63 67 66 69 70 73 76
 
sealevel h- 9.8 123 7' 6.z 5-7 43 
 4-1 5"7 6-4 77 7-8 88-2 

Gols (Brazil) 75 76 76 77 73 72 72 76 7) 78 76 75 
1706 ft 12'5 99 1o2 46 04 03 0 0 03 2-3 5'3 94 9- 64"7 

Sao Salvador (Brazil) 80 79 77 75 74 74 75 77 78 78 
1-2 to 941 7-2 	 4"8 3 40 4- 5-6 74'8ISo ft 	 &6 " 65 

AN'4. Thc first line of figures a~amnst each town are the temperatures in *F, and the second.line of figures 
raiafall in inches. 
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TABLE 2-2
 

NAMES AND GENERAL ALTITUDINAL LOCAT ION OF CLIMATE ZONES IN HIGHLAND ECUADOR
 

(1) (2) (3)
General Latin American Usage Usage According to Holdridge 
 Usage According to Teran for Inter

andean Areac
 

Name Elevation Name Elevation Name Elevation 
Feet Meters Feet Meters Feet Meters 

Tierra 
Caliente 0-2,000 0- 600 Tropical 0-2,600 0- 800 

Tropical 
Interandino 1,300-5,900 400-1,800 

Tierra 
Templada 2,000-6,500 600-2,000 Subtropical 2,600-6,500 800-2,000 

Subtropical 
Interandean 5,900-8,200 1800-2,500 

Tierra 
Fria 6,500-11,000 2,000-3,350 Temperate 6,500-11000 2000-3,400 

Temperado 
Interandino 8,200-10500 2500-3,200 

Tierra 
Helada 
Paramo 11,000-15,000 3,350-4,600 Paramo 11,000-15000 3400-4,600 Paramo 10,500-15300 3200-4,650 

Perpetual Perpetual
 
Snow 15,000- 4,600 Snow 15,000- 4600- Nevados 15,300- 4650

aFinch, Trewartha, Robinson and Hammond, Elements of Geography, 4th ed. 
(New York: McGraw-Hill, 1957), p. 202.
 

bL. R. Holdridge, et al., The Forests of Central and Western Ecuador, (Washington: United States Department of
 

Agriculture, Forestry Service, 1947), p. 8.
 

CFrancisco Teran, Geografia del Ecuador,.8th ed. 
(Quito, Ecuador: 1972), p. 144.
 

Source: D. Appendix 3
 



TABLE 2-3
 

Basic Demographic Data
 

1 2 3 4 5 6 7 8
 
Year Popn Change Brate U15 Urbn Lurb Infm
 

Brazil 70 94,510 32 38 43 46 19 80 
Mexico 70 48,380 30 41 46 60 23 67 
Argentina 70 23,210 15 21 29 74 48 59 
Venezuela 71 10,400 36 41 46 76 39 46 
Columbia 64 21,120 32 45 47 53 29 70 

-Peru 72 13,590 31 42 45 52 26 62 
Chile 70 9,780 24 27 40 74 37 93 
British Honduras 70 130 35 40 n.a. 54 - 52 
Costa Rica 63 1,740 32 45 48 35 23 71 
El Salvador 71 3,530 38 40 45 38 18 67 
Guatemala 64 5,190 31 44 46 34 14 92 
Honduras 61 2,580 34 49 51 32 13 34 
Nicaragua 63 1,980 37 46 48 44 16 55 
Panama 70 1,460 33 41 43 48 29 38 
Barbados 70 260 11 21 38 n.a. - 42 
Cuba 70 8,390 21 27 37 53 22 40 
Dominican Rep. 70 4,330 36 49 47 40 18 62 
Guadeloupe. 67 330 14 28 42 32 - 45 
Haiti 71 4,870 20 44 42 12 7 150 
Jamaica 70 1,870 16 33 41 37 24 32 
Martinique 67 340 20 27 42 42 - 35 

Netherlands 
Antilles 60 220 14 23 n.a. n.a. - 20 

Puerto Rico 70 2,720 10 26 39 44 23 28 
Trinidad 70 950 3 20 43 18 15 37 
Bolivia 50 4,930 26 44 44 34 17 77 
Ecuador 62 6,090 34 45 48 38 21 86 
Guyana 70 760 30 36 46 30 27 38 
Paraguay 62 2,390 32 45 45 36 18 36 
Surinam 64. 390 31 42 46 34 69 30 
Uruguay 63 2,890 12 21 28 81 45 54 
OTHER 950 

Column 1. Latest census year
 
2. 1970 pop. in 1000's
 
3. Avg. rate of pop change 1953-70. /thousand
 
4. Birth rate
 
5. Proportion of children under 15 to total pop.
 
6. % of total pop defined as urban
 
7. % of total pop living in town with over 100,000 inhabitants
 
8. deaths of children under 1 yr. of age/thousand pop.
 

Source: E Appendix 3
 



TABLE 2-4
 

SUMMARY OF BASIC DATA
 

Population 
(Mid - Year 1973) 

GNP
2 

Country Total 
Rate of 
Growth Density 

Urban- b 
ization 

per capita 
(1972) 

Millions % Per sq. 
mile Dollars 

22 L.A. Countries 293.2 2.9 38 59 605
 

Argentina 25.2 1.4 23 82 1,095
 
Bolivia 5.0 2.5 12 35 146
 
Brazil 103.0 2.8 31 59 495
 
Chile 9.8 1.8 34 74 795
 

Columbia 24.1 3.2 55 62 335
 
Costa Rica 1.9 2.7 97 37 623
 
Dominican Republic 4.7 3.4 250 42 426
 
Ecuador 6.7 3.4 61 40 309
 

El Salvador 3.9 3.3 470 40 305
 
Guatemala 5.6 2.8 140 36 387
 
Guyana 0.8 2.4 10 36 360
 
Haiti 4.9 2.6 450 20 113
 

Honduras 3.0 3.3 69 27 271
 
Jamaica 2.0 2.2 480 42 683
 
Mexico 55.9 3.4 73 60 753
 
Nicaragua 2.1 3.2 40 48 463
 

Panama 1.6 3.0 55 48 839
 
Paraguay 2.4 2.6 15 37 318
 
Peru 14.7 3.0 30 60 525
 
Trinidad & Tobago 1.0 0.3 480 52 1,070
 
Uruguay 3.0 1.2 44 80- 618
 
Venezuela 11.9 3.3 34 78 1,166
 

OTHER
 
Barbados 0.2 0.5 1,000 45 880
 
Belize 0.1 2.9 15 58 625
 
Surinam 0.4 2.3 6 39 795
 

aGNP data unadjusted for inequalities in purchasing power between
 

countries. CIncludes countries not listed
b 1 9 72 .
 

Source: F Appendix 3
 



TABLE 2-5
 

The Population in Thousands of the Fifty Largest Towns in Latin America in 1970
 

1970 1960 
Change 
(1960=100) 1970 1960 

Change 
(1960=100) 

1 _EX Mexico City 8,363 4,871 172 26 BRZ Belem 573 381 150 
2 ARG Buenos Aires 
3 BRZ Sao Paulo 
4 BRZ Rio de Janeiro 

8,352 6,763 
6,738 3,872 
5,622 4,370 

124 
174 
129 

27 BRZ Fortaleza 
28 SAM La Paz 
29 ISL Kingston 

530 
525 
500 

471 
340 
380 

113 
154 
132 

5 PER Lima 
6 CHI Santiago 

2,738 1,978 
2,587 1,989 

138 
130 

30 ARG Mendoza 
31 BRZ Curitiba 

500 
498 

380 
351 

132 
142 

7 COL Bogota 
8 VEN Caracas 

2,294 1,329 
2,184 1,265 

172 
172 

32 
33 

SAM Quito 
BRZ Santos 

496 
462 

362 
359 

113 
128 

9 ISL Havana 
10 MEX Guadalajara 
11 BRZ Recife 
12 SAM Montevideo 
13 MEX Monterrey 
14 COL Medellin 
15 MEX Belo Horizonte 

1,566 1,220 
1,456 737 
1,360 974 
1,260 1,173 
1,213 597 
1,196 691 
1,126 684 

128 
197 
139 
108 
203 
173 
166 

34 ISL San Juan 
35 SAM Asuncion 
36 CHI Valparaiso 
37 CAM Panama City 
38 MEX Puebla 
39 MEX Ciudad Juarez 
40 ARG La Plata 

455 
440 
436 
418 
413 
407 
406 

280 
310 
368 
273 
289 
262 
330 

163 
142 
118 
153 
143 
155 
123 

16 BRZ Porto Alegre 
17 BRZ Salvador 
18 ARG Cordoba 
19 COL Cali 
20 COL Barranquilla 
21 ARG Rosario 
22 SAM Guayaquil 
23 CAM Guatemala City 
24 ISL Santo Domingo 
25 VEN Maracaibo 

1,037 
1,018 

846 
821 
817 
751 
739 
731 
655 
650 

722 
639 
590 
693 
474 
670 
515 
407 
370 
433 

144 41 BRZ Coiania 
159 G-42 VEN Valencia 
143 43 MEX Leon 
118 44 CAM San Salvador 
172 45 CHI Concepcion 
112 46 ISL Port-au-Prince 
143 47 VEN Barquisimeto 
180 48 BRZ Campinas 
177 49 MEX Tijuana 
150 50 COL Cartagena 

371 
366 
365 
349 
340 
340 
334 
334 
327 
299 

133 
161 
210 
253 
232 
250 
197 
185 
152 
185 

279 
227 
174 
138 
147 
136 
170 
181 
215 
162 

ARG 

BRZ 

- Argentina 

- Brazil 
CAM 

CHI 

-

-

Central America 

Chile 
COL 

ISL 

-

-

Colombia 

Islands 
MEX -

PER -

Mexico 

Peru 

SAM - Smaller S( 

America 

VEN - Venezuela 

Source: E. Appendix 3 



Table 2-6
 

Urban Population with Sewage Disposal 1961, 1971.
 

Country 


A. ARGENTINA 


B. BOLIVIA 


C. BRAZIL 


D. CHILE 


E. COLOMBIA 


F. COSTA RICA 


G. CUBA 


H. DOMINICAN REP. 


I. ECUADOR 


J. EL SALVADOR 


K. GUATEMALA 


L. HAITI 


M. HONDURAS 


N. MEXICO 


0. NICARAGUA 


P. PANAMA 


Q. PARAGUAY 


.R. PERU 


S. URUGUAY 


T. VENEZEULA 


LATIN AMERICA 


Source G Appendix 3
 

1961 1971 

32.0 32.0 

32.0 22.0 

14.0 29.0 

42.0 36.0 

53.0 65.0 

33.0 24.0 

37.0 

37.0 18.0 

55.0 53.0 

41.0 54.0 

23.0 46.0 

---- 8.0 

29.0 50.0 

21.0 43.0 

22.0 42.0 

61.0 66.0 

15.0 14.0 

63.0 58.0 

45.0 52.0 

31.0 43.0 

28.6 39.3 



Table 2-7
 

Urban Population With Potable Water 1961, 1971
 

Country 


A. ARGENTINA 


B. BOLIVIA 


C. BRAZIL 


D. CHILE 


E. COLOMBIA 


F. COSTA RICA 


G. CUBA 


H. DOMINICAN REP. 


I. ECUADOR 


J. EL SALVADOR 


K. GUATEMALA 


L. HAITI 


M. HONDURAS 


N. MEXICO 


0. NICARAGUA 


P. PANAMA 


Q. PARAGUAY 


R. PERU 


S. URUGUAY 


T. VENEZEULA 


LATIN AMERICA 


,ource G Appendix 3
 

1961 1971 

66.0 !7.0 

45.0 67.0 

62.0 83.0 

71.0 90.0 

64.0 71.0 

97.0 

60.0 100.0 

53.0 81.0 

45.0 65.0 

57.0 61.0 

33.0 97.0 

19.0 44.0 

53.0 93.0 

50,0 73.0 

41.0 91.0 

97.0 98.0 

22.0 33.0 

58.0 65.0 

67.0 91.0 

46.0 92.0 

58.7 77.0 



Table 2-8
 

First Five Principal Causes of Death and Rate %
 

Principal Cause ofDeath Principri Cause of Death PrIncIpal Cause of Death % 

A. ARGENTINA (1970) 
Total De,sths 100.0 

K. GUAI FMALA (1971) 
Total Deaths 100.0 

T. VENEZUELA (1972) 
Total Deaths 103.0 

Disuascs of the Heart 24,4 Enteritis and other Diarltheal Diseases of the Heart 11.8 
Maliqnarnt Nnoplasrms 
Cerebrovascular Disease 

16.2 
9.0 

DiseasVS 
Influetiza -,ndPneumonia 

18.§ 

16.8 
Malignant Neoplasms 
Enteritis and other Diartheal 

7.9 

Accidents 5.9 Measles 7.8 Diseases 7.7 
Influenza and Pneumonia 4.4 Causesof Per.it:)l Mortality 4.0 Accidents 7.6 

D. CHILE (1972) Whooping Cough 4.0 Causes of Perinatal Mortality 7.4 
Total Deaths 100.0 Accidents 2.7 Influenza and Pneumonia 7.1 

Influenza and Pneumonia 
Dise ises of the Heart 
Milignant Neoplasms 

13.5 
11.6 
11.5 

M. HONDURAS (1972) 
Total Deaths 

Enteritis and other Diariheal 
100.0 

UNITED STATES (1971) 
Total Deaths 

Diseasas of the Heart 
;"0.0 
3t'.0 

Accidents 9.9 Diseases 12.4 Malignant Neoplasms 17 5 
Cerebeovascular Disease 
Cirrorsis of Liver 

6.8 
5.3 

Accidents 
Diseases of the Heart 

8.8 

5.1 
Cerebrova.cular Disease 
Accidents 

1(.8 

6.1 
Causes on Perinatal Moe tality 6.6 Influenza and Pneumonia 4.2 Influenza and Pneumonia 3.0 

E. COLOMBIA (1969) Whooping Cough 2.9 
Total Deaths 100.0 Bacillary Dysentery and 

Dise.ises of the -ears 12.0 Amebiasis 2.7 
Enteritis and other Diarrheal Malignant Neoplasms 2.1 

Diseases 10.6 N. MEXICO (1972) 
Influenza nd Pneumonia 8.3 Total Deaths 100.0 
Malignant Neopf .ms 6.2 Influenza and Pneumonia 14.5 
Accidents 6.2 Enteritis and other Diairheal 
Causes of Perinatal Mortality 4.9 Diseases 14.0 
Bronchitis, Emphysema and Diseases of the Heart 8.2 

Asthma 5.2 Accidents 6.1 

F. COSTA RICA (1972) Causes of Perinatal Mortality 5.3 
Total Deaths 100.0 Malignant Neoplasms 4.0 

Diseases of the Heart 13.0 0. NICARAGUA (19691 
Malignant Neoplasms 11.5 Total Deaths 100.0 
Enteritis and other Diairheal Enteritis and other Diarrheal 

Diseases 9.2 Diseases 17.3. 
Influenza and Pneumonia 8.1 Diseases of the Heart 6.4 
Causes of Perin'tal Mortality 6.4 Accidents 5.7 
Accidents 6.4 Influenza and Pneumonia 4.6 

G. CUBA (1972) Homicide, Legal Intervention and 
Total Deaths 100.0 Operations of War 3.9 

Diseases of theHeart 24.3 Cereheovascular Disease 3.4 
Malignant Neoplasms 18.1 P. PANAMA (1972) 
Cerebrovascular Disease 9.5 Total Deaths 100.0 
Causes of Perir'stal Mortality 6.6 Diseases of theHeart 12.4 
Accidents 6.2 Malignant Neoplasms 8.1 
Influenza and Pneumonia 6.1 InfIL nzaand Pneumonia 7.7 

H. DOMINICAN REP. (1972) Accidents 6.9 
Total Deaths 100.0 Carebrovascular Disease 5.8 

Causes of Perinatal Mortality 10.0 Enteritis and other Diarrheal 
Enteritis and other Diarrheal Diseases 5.6 

Diseases 9.5 0. PArnAGUAY (1972) 
Diseases of the Heart 5.2 Total Deaths 100.0 
Accidents 4.2 Diseases of theHeart 10.0 
Influer.za and Pneumonia 3.5 Enteritis and other Diarrheal 
Malignant Neoplasms 3.2 Diseases 9.3 

1. ECUADOR (19711) Influenza and Pneumonia 8.6 
Total Deaths 100.0 Malignant Neoulasms 6.6 

Enteritis end otherDiarrheal Cerebrovascular b:-ease 5.1 
Diseases 11.8 Accidents 4.3 

Bronchitis, Emphysema and R. PERU (1970) 
Asthma 8.0 Total Deaths 100.0 

Influenza and Pneumonia 7.7 Influenza and Pneumonia 20.3 
Diseases of the Heart 5.8 Enteritis and Other Diarrheal 
Accidents 5.1 Diseases 9.1 
Measles 4.8 Measles 7.4 

J. EL SALVADOR "972) Accidents 5.4 
Total Deathi 100.0 Bronchi:is, Emphysema and 

Enteritikr and otherDiarrheal Asthma 4.9 
Diseases 15.2 Tuberculosis 4.6 

Influenza and Pneumonia 5.2, Malignant Neoplasms 4.5 
Accidents 4.5 S URUGUAY (19710 
Bronchitis, Emphysemna and Total Deaths 100.0 

Asthma 3.6 Diseases of the Heart 24.5 
Homicide. Legal Intervention Malignant Neoplasms 19.6 

and Operations of War 3.5 Cerebrovascular Disease 12.4 
Malignant Neoplasms 2.4 Accidents 4.6 
Cauws of Perinatal Mortality 3.1 Causes of Perinatol Morlallty 3.5 

Influenza end Pne 'monia 3.0 

Source G Appendix 3
 



TABLE 2-9
 

Rural and Urban Incomes in the Income Structure in
 
Selected Countries 


Country & Sector 


Venezuela
 
Rural 

Urban* 


Mexico
 
Rural 

Urbant 


Mexico
 
Agriultural 

Non-agricultural 


Brazil
 
Agricultural 

Non-agricultural 


Costa Rica
 
Agricultural 

Non-agricultural 


El Salvador
 
Agricultural 

Non-agricultural 


Argentina
 
Agricultural 

Non-agricultural 


, 

Average 

income 

(rural in-

come = 100) 


100 

250 


100 

231 


100 

198 


100 

273 


100 

184 


100 

229 


100 

115 


(percentage shares) 

Share of Income groups 
all in- 30% below 
come Lowest the Top 
units 20% median 5% 

40.8 72.9 48.6 12.2 
59.2 27.1 51.4 87.8 

44.2 68.7 54.7 10.7 
55.8 31.3 45.3 89.3 

43.7 68.2 56.3 20.7 
56.3 31.8 43.7 79.3 

45.4 62.2 65.1 12.1 
54.6 37.8 34.9 *87.9 

50.0 76.4 80.3 19.6 
50.0 23.6 19.7 80.4 

60.2 100.0 87.9 18.8 
39.8 - 12.1 81.2 

14.8 21.9 20.0 14.9 
85.2 78.1 80.0 85.1 

All 	settlements with more than 5,000 inhabitants
 
settlements with,Allmore than 2,500 inhabitants
 

Source: B. Appendix 3
 



--- 

Table 2-10
 

Natural Resource Development
 

MINERAL EXPLOITATION
 

Iron Ore (000 m. tons) 1970 


Argenfina 

Brazil 

Chile 

Colombia 

Dominican Rep. 

Mexico 

Peru 

Venezuela 


Tin (tons) 


Argentina 

Bolivia 

Brazil 

Mexico 

Peru 


133+ 

15,477+ 

6,940 


538* 


2,511 

7,100 


14,080
 

2,162 

30,099 

2,842 


533 

20 


Copper (000 m. tons) 


Bolivia 

Brazil 

Chile 

Honduras 

Mexico 

Peru 


Lead (000 m. tons)
 

Argentina 

Bolivia 

Brazil 

Chile 

Guatemala 

Honduras 

Mexico 

Peru 


Zinc (000 m. tons)
 

Argentina 

Bolivia 

Chile 

Guatemala 

Honduras 

Mexico 

Peru 


9 

5* 


700
 
2*
 

61 

212 


31
 
26
 
19
 
1
 
1
 

18
 
176
 
155
 

39
 
47
 
1
 
0
 

16
 
266
 
317 


Coal (000 m. tons)-

Argentina
Brazil 

615 
5,127+ 

Colomiba 3,000* 
Chile 1,382 
Mexico 188 
Peru 165 
Venezuela 39 

Petroleum (000 m.3
 

Argentina 22,803
 
Bolivia
 
Brazil 9,534
 
Chile 1,976
 
Colombia 12,728
 
Cuba
 
Ecuador 230
 
Mexico 26,500
 
Peru
 
Venezuela 215,170
 

*1968 figures
 
+1969 figures
 

Source B Appendix 3
 



TABLE 2-11
 

INDUSTRIAL ORIGIN OF 
GROSS DOMESTIC PRODUCT
 

PERCENTAGES OF TOTAL
 

Agriculture 
 Transport,

Forestry, 
 Manufac- Construc- Communica- Trade &
Country & Fishing Other


Mining turing tion 
 tions & Utilities Finance Services
 

1960 1971 1960 1971 
 1960 1971 1960 1971 1960 1971 
 1960 1971 1960 1971
 

"Transport, Communications
 

Total - 18 countries 20 15 5 3 21 25 4 4 7 8 24 25 19 20 

Argentina 
Boliviab 
Brazilc 
Chile 

17 
29 
23 
11 

13 
16 
17 
8 

1 
10 
* 

9 

2 
14 
* 

7 

31 
13 
24 
24 

32 
14 
25 
27 

4 
4 

1 E 
4 

5 
4 
1 
5 

9 

9 
6 
6 

11 

10 
8 
6 

23 a 

13 
22 
24 

20 a 

15 
23 
25 

15 a 

22 
24 
22 

17 a 

27 
26 
22 

Columbia 
Costa Rica 
Dominican Republic 
Ecuador 

34 
24 
27 
37 

26 
22 
22 
29 

4 
d 
2 
2 

2 
d 
1 
2 

17 

1 7 d 
17 
16 

19 

1 9 d 
19 
17 

4 
5 
3 
4 

5 
5 
6 
6 

7 
5 
6 
5 

8 
6 
9 
5 

16 
21 
20 
14 

20 
20 
19 
14 

18 
28 
25 
22 

20 
28 
24 
27 

El Salvador 
Guatemala 
Honduras 
Mexico 

31 
30 
44 
16 

27 
27 
35 
11 

* 

* 

1 
1 

* 

* 

2 
1 

15 
13 
12 
23 

19 
16 
15 
27 

3 
2 
4 
4 

3 
2 
5 
5 

6 
6 
6 
4 

7 
7 
8 
4 

24 
28 
14 
42 

24 
31 
16 
40 

21 
21 
19 
10 

20 
17 
19 
12 

Nicaragua 
Panama 
Paraguay 

27 
23 
37 

24 
17 
33 

2 
* 

* 

1 
* 

* 

12 
13 
16 

19 
17 
17 

2 
6 
2 

3 
7 
3 

7 
7 
4 

7 
10 
5 

24 
16 
23 

22 
18 
24 

26 
35 
18 

24 
31 
18 

PeruC 26 19 6 9 17 20 4 5 e e 15 17 32 30 

Uruguay 20 13 d d 21 d 23 d 5 3 9 9 17 f if 28f 39f 
Venezuela 8 8 24 17 19 21 7 5 8 10 12 f 11 22f 28 

. 
Less than 0.5% E - estimate 

a - Ownership of dwellings included with "Trade and Finance." b - 1971 is 
data for Brazil, is 1969; for Peru, 1970. d - "Mining" included with "Man

not 

ufact
entirely consistent with 1960. 
uring." e 

c - Latest 

& Utilities" 
included with "Other." f - "Finance" included with ",Other."
 

Source: F. Appendix 3
 



----

TABLE 2-12
 

Latin America: estimate of total electricity
 
generating capacity to be installed and
 

investment needs for the period 1971-1980
 

Capacity to be installed (MW)
 
Hydro-electric Thermal Investment 

Percent- Percent (millions of 
Total age age dollars 

Argentina 11,450 50.6 49.4 5,800
 
Bolivia 222 42.4 57.6 99
 
Brazil 16,580 74.6 25.4 6,996
 
Columbia 3,216 81.1 18.3 1,432
 
Chile 2,240 56.3 43.7 1,203
 
Costa Rica 240 79.2 20.8 130
 
Cuba 1,500 - 100.0 750
 
Ecuador 780 82.1 17.9 440
 
El Salv;aCdor 233 68.2 31.8 124
 
Guatemala 333 57.1 42.9 202
 
Guyana
 
Haiti ---- ---- ----Honduras 379 89.7 10.3 195
 

Jamaica 700 100.0
0.0 264
 
Mexico 11,900 18.4 81.6 5,500
 
Nicaragua 150 33.3 66.7 88
 
Panama (excluding
 

Canal 9one) 414 95.4 4.6 200
 
Paraguay 159 60.4 39.6 75
 
Peru 2,573 68.0 32.0 1,550
 
Dominican Republic 534 27.0 73.0 288
 
Surinam ----

Trinidad and Tobago 286 0.0 100.0 118 
Uruguay 460 58.7 41.7 374 
Venezuela 3,570 76.9 23.1 1,481 
Latin America 57,919 54.0 46.0 27,309 

Source: H. Appendix 3
 

aIt is assumed that Honduras will sell 700GWh annually to Nicaragua.
 

bParaguay will sell Argentina and Brazil a maximum of around 175GWh
 
annually.
 



TABLE 2-13
 

Latin America: hydroelectric power: present economic
 

potential and identified potenti.al
 

Present economic potential a Identified potentialb
 

Country 


ArgentinA 

Bolivia 

Brazil 

Columbia 

Costa Rica 

Cuba 

Chile 

Ecuador 

El Salvador 

Guatemala 

Guyana 


Haiti 


Honduras 

Jamaica 

Mexico 

Nicaragua 

Panama 


Paraguay 

Peru 

Dominican Republic 

Surinam 


Trinidad & Tobago 

Uruguay 

Venezuela 


Latin America 


aEstimated values. 


Total
 
(thousands 

of GWh) 

(1) 


148.0 

128.4 

900.5 

334.3 

30.9 

6.0 


197.0 

150.4 


6.4 

36.0 

40.8 


3.8 


30.8 

2.4 


97.0 

20.0 

27.4 


47.1 

286.8 


7.0 

23.0 


1.0 

7.5 


304.0 

2,835.5 


Per km 2 Capacity 

(kW/km2 ) (MW) 


(2) (3) 

4.0 30,981 

13.3 338 

12.2 80,000 

33.5 22,520 

41.1 687 

6.1 ......
 

31.9 24,319 

60.2 2,483 

20.5 838 

40.3 1,240 

18.5 ......
 
21.8 ... 


15.4 340 

31.3 25 

24.5 6,120 

5.6 300 


15.7 ... 

31.6 6,500 

13.3 34,000 

25.5 ...
 
16.3 ... 

18.2 .........
 
4.9 1,268 


38.1 3,70) 

15.8 215,65) 


Generation Ratio 
(GWh) (4) (1) 
(4) (5) 

148,050 1.00 
1,500 0.01 

360,000 0.40 
80,000 0.24 
3,830 0.12 

146,490 0.74 
14,570 0.10 
2,810 0.44 
4,660 0.13 

.... 
1,360 0.04 
...... 

23,000 0.24 
1,670 0.08 
5,360 0.20 

30,000 0.64 
155,000 0.54 

4,460 0.59 
14,000 0.05 

996,760 0.36 

See "Latin America's hydroelectr.c potential",
 

Economic Bulletin for Latin America, vol. XII, No. 1
 

bBased on field surveys, proposed projects and power plants built.
 

Source: H. Appendix 3
 

http:potenti.al
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TABLE 2-14
 

Latin America: crude petroleum refining capacity
 
(Thousands of cubic metres per day)
 

Country 


Argentina 

Bolivia 

Brazil 

Columbia 

Chile 

Ecuador 

Mexico 


Paraguay 


Peru 

Trinidad and Tobago 

Uruguay 

Venezuela 

Central America 

Cuba 

Jamaica 


Total 


Source: H. 


1961 1970 


58.6 72.5 

1.8 3.7 


47.5 80.2 

12.8 21.9 

7.0 17.6 

2.6 5.6 


59.6 91.3 


7.7 14.5 

47.9 69.6 

7.6 6.4 


164.9 	 216.9 

- 24.0 


13.8 14.8 

- 5.6 


431.8 645.4 


Appendix 3
 

Annual growth rate
 
1961-1970
 
(percentages)
 

2.4
 
8.3
 
6.0
 
6.2
 

10.8
 
8.9
 
4.9
 
-


7.3
 
4.2
 

-1.9
 
3.1
 
3.1
 
0.8
 
5.9
 
4.6
 



Table 2--15
 

Estimated petroleum reserves of members of OPEC
 

Estimated reserves 

(billions of barrels) 


Country 1975 


Algeria 7.4 


Ecuador 
 2.5 


Gabon 2.2 


Indonesia 14.0 


Iran 64,5 


Iraq 34.3 


Kuwait 71.2 


Libyan Arab Republic 26.1 


Nigeria 20.2 


Qatar 5.9 


Saudi Arabia 151.8 


United Arab Emirates 32.2 


Venezuela 17.7 


Total and average 450.0 


Source I Appendix 3
 

Ratio of production
 
to reserves
 

1975
 

4.7
 

2.7
 

3.7
 

3.6
 

3.4
 

2.7
 

1.1
 

2.0
 

3.6
 

2.7
 

1.8
 

2.1
 

5.6
 

2.0
 



TABLE 2-16
 

Spatial Concentration in Manufacturing
 

Argentina 


Federal Capital 

Buenos Aires 

Cordoba 

Santa Fe 


Total employment 


Brazil 


Sao Paulo 

Guanabara (Rio) 

Minas Gerais 

Rio Grande do Sul 

Rio de Janeiro 

Pernambuco 


Total employment 

, 

Not available
 

Chile 


Central region 

Concepcion Et La Fronter 


Santiago 

Valparaiso 

Concepcion 

Bio-Bio 

Valdivia 

Tarapaca 


Total employment 


Columbia 


Bogota and Soacha 

Medellin complex 

Cali 

Barranquilla 


Total employment 


Ecuador 


Guayas (Guayaquil) 

Pichincha tQuito) 


Total employment 


Mexico 


Mexico D.F. 

Mexico 

Jalisco (Guadalajara) 

Nuevo Leon (Monterrey) 


Total employment 


Peru 


Lima/Callao 

Arequipa 

Cajamarca 

Cuzco 

La Libertad 

Junin 


Total employment 


Percent of industrial workers
 
1965
 
26.0
 
39.9
 
8.0
 
9.7
 

1,370,500
 

Per cent of industrial employment
 
1960 1968
 
45.6 50.2
 
9.6 9.3
 
8.0 * 
7.4 7.3
 
6.4 * 

4.2 *
 

1,425,886 2,218,278
 

Per cent of manufacturing employment
 
1960
 
71.8
 
14.3
 

Per cent of manufacturing employment
 
1964
 
60.3
 
11.8
 
11.8
 
2.3
 
1.8
 
4.0
 

241,700
 

P'r cent of manufacturing employment
 
1967
 
25.3
 
22.8
 
12.5
 
8.3
 

293,825
 

Per cent of manufacturing employment
 
1965
 
38.8
 
30.7
 

47,629
 

Per cent of industrial employment
 
1965
 
33.9
 
12.1
 
5.4
 
7.1
 

1,409,489
 

Per cent of manufacturing employment
 
1963
 
70.2
 
4.4
 
0.2
 
1.6
 
2.9
 
4.9
 

164,930
 



Table 2-17 

Inter-Latin American Trade Value 1913 (M.US. CIF Values of Imports)
 

Country of Origin 

A. B. C. D. E. H. I. J. K. M. N. 0. P. 0. R. S. T. 
Importing Country Argentina Bolivia Brazil Chile 0:olombia Dominican Rep. Ecuador El Salvador Guatemala Honduras Mexico Nicaragua Panama Paraguay Peru Uruguay Venezuela Latin Amrica 

A. 
B. 
C. 
D. 

ARGENTIN A 
BOLIVIA 

t 

BRAZIL 
CHILE' 

37.7 
343.G 
165.1 

32.2 

19.6 
17.6 

205.1 
18.0 

34.1 

82.1 
1.0 

36.5 

13.1 
3.6 
6.4 
9.4 

--

--

.1 
--

11.5 
.3 

3.7 
16.5 

--

2.2 
.... 

.3 

.3 

.1 

.4 
.. 
.2 
.. 

23.2 
.. 

56.9 
38.1 

--

.. 
--
--

6.1 
.. 

36.9 
2.4 

20.8 
.. 

23.1 
1.2 

18.9 
4.3 

20.0 
16.5 

5.9 
.5 

16.9 
2.4 

23.0 
--

78.0 
15.3 

442.6 
65.8 

644.2 
318.6 

E. 
F. 
H. 
I. 

COLOMBIA 
COST; RICA 
DOMINICAN REP.

1T 

ECUADORI 

15.6 
2.4 
1.2 
6.2 

1.3 
"" 
-

-

14.9 
4.6 
4.0 
6.7 

6.6 
-
-

1.0 

4.8 
5.0 
6.7 

.3 
4.8 

--

16.5 
.1 
*. 

-
24.0 

.1 

.1 
32.8 
3.2 

.5 

.1 
2.9 
.... 

--

22.6 
11.3 

5.7 

--
24.0 

.6 

... 

7.2 
6.9 

.5 

.4 
-
-

. 

9.8 
.5 
.4 

3.1 

4.2 
--
.-

.-. 

7.6 
22.9 

107.9 
142.0 

15.4 
29.9 

J. 
K. 
M. 
N. 

ELSALVADOR 
GUA TE%,A LA 
HONDURAST 
MEXICO 

T 

.6 
1.5 
.7 

30.3 

--
--
-
.2 

1.0 
1.5 
.6 

43.0 

--
--
-

8.1 

2.8 
2.3 
2.1 
4.2 

--
--
.... 

--

.3 

.1 

3.0 

* 

57.1 
.. 

.7 

59.4 

16.2 
2.6 

--
3.2 

.2 

10.1 
16.0 

5.1 

15.6 
12.4 
9.3 
2.2 

8.0 
.7 

1.1 
17.7 

--
--
-

1.5 

.9 

.2 

.8 
5.9 

--
--
-

6.1 

16.2 
26.5 
20.8 
90.5 

132.3 
138.4 
63.6 

217.4 
0. 
P. 
0. 
R. 

NICARAGUA 
PANA.IA 
PARAGUAY 
PERU 

1.0 
2.2 

29.8 
27.6 

--
-
-

10.5 

.7 
2.7 

16.3 
33.0 

-
.1 
.6 

5.9 

2.5 
8.5 
.2 

39.3 

.... 

11.4 

-

51.3 
.1 

14.9 . 

25.8 
2.8 

.... 

-

29.3 
3.0 

.1 

7.1 
-9 
. 

- -

8.0 
9.4 

.7 
15.4 

* 

2.5 
.. 

.3 

3.3 

.. 

1.5 

--

.6 

.2 

.8 

.2 
* 

-

.1 
1.0 
1.7 

16.9 
33.6 

.1 
.20.2 

122.5 
138.7 
49.0 

179.9 
S. 
T. 

URUGUAY 
VENEZUELA 

1 61.8 
40.6 

3.1 
. -

48.1 
89.9 

1.7 
2.9 

.3 
14.5 

.9 
.. 

.2 
.. 

... 
... 

.. 

.. 
1.9 

40.6 
-
--

.1 
5.8 

2.0 
--

1.2 
87 

* 

-
1.8 123.1 

203.0 
LATIN AMERICA 767.9 84.5 529.3 146.5 125.7 17.5 118.5 112.7 148.8 15.0 265.0 66.9 98.2 49.8 92.4 38.8 373.4 3,134.3 

Source G Appendix 3 



Table 2-18 

Length of Roads. 1962 and .1971 (kins)
 

1962 1971
 

Country Total Total.
 

A. 	ARGENTINA 135,198 200,519
 

B. 	BOLIVIA 24 25,601
 

C. 	BRAZIL 494,976 1,217,725
 

D. 	CHILE 58,620 71,566
 

E. 	COLCMBIA 37,391 46,000
 

F. 	COSTA RICA 19,199 20,982
 

G. 	CUBA3 15,049 20,338
 

H. 	DOMINICAN REP. 9,325 10,467
 

I. 	ECUADOR 14,746 21,000
 

J. 	EL SALVADOR 8,394 10,733
 

K. 	GUATEMALA 12,068 13,449
 

L. 	HAITI 3,257 3 ,1 50a
 

M. 	HONDURAS 3,384 8,566
 

N. 	MEXICO2 --- 77,572
 

0. 	NICARAGUA 6,151 14,070
 

P. 	PANAMA 4,723 6,857
 

Q. 	PARAGUAY 11,570 
 1 5 ,956b
 

R. 	PERU 38,469 c 50,047
 
a
 

S. 	URUGUAY 37,800 51,745


T. 	VENEZUELA 26,442 43,237
 

UNITED STATES 5,750,260 	 6,002,821
 

1. 	Including all roads surfaced with concrete, brick, gravel,
 
asphalt, or other bituminous substance.
 

2. 	Data for network maintained by La Secretaria de Obras Pub
licas only.
 

a. 	1970
 
b. 	 1968
 

Source G Appendix 3
 



TABLE 2-19
 

Expansion in Numbers of Road Vehicles, .1953-69 (thousands)
 

Passenger vehicles Commercial vehicles 
1953 1969 1953 1969 

Argentina 329 1,304 254 715 
Bolivia 4* 19t - 25t 
Brazil 338 2,003 338 656 
Chile 48 151t 43 136 
Columbia 50 151 43 135 
Costa Rica 7 35 5 20 
Dominican Republic 6 33 4 18 
Ecuador 5 25 12 31 
El Salvador 10 34 5 16 
Guatemala 10 40 7 23 
Honduras 2 14 3 17 
Mexico 248 1,133 196 537 
Nicaragua 3 24 2 9 
Panama 11 42 4 13 
Paraguay 2 14 2 131 
Peru 49 220 40 109 
Uruguay 48 130 42 90t 
Venezuela 113 522 82 230t 
United States 46,258 86,710 9,272 17,155 

* 

1950 

%estimated 

Source: B Appendix 3 



Table 2-20
 

Targets for Additional Employment in Selected
 

National Development Plans
 

LATIN AMERICA
 

Argentina 

Colombia 

Dominican Republic 

Ecuador 

Peru 

Trinidad and Tobago 

Uruguay 

Venezuela 


Plan period 


1971-75 

1970-73 

1970-74 

1973-77 

1971-75 

1969-73 

1965-74 

1970-74 


Planned sectoral
 
distribution of total
 
additional employment
 

Non-

Agricultural agricultural
 

-2 102
 
24 76
 
51 49
 
27 73
 
31 69
 
14 86
 
12 88
 
7 93
 

Source H Appendix 3
 



TABLE 2-21
 

INDEXES OF TOTAL AGRICULTURAL PRODUCTION BY COUNTRY
 
1961 = 100
 

COUNTRY 
 TOTAL PRODUCTION 
 PER CAPITA PRODUCTION
 
P
1960 1971 1973 1960 1971 1973 P
 

LATIN AMERICA 


Costa Rica* 


- CACM* 
89 
82 

125 
143 

130 
151 

97 
90 

100 
ill 

98 
ill 

Argentina 
Bolivia 
Brazil 
Chile 

85 
95 
89 
94 

110 
115 
129 
123 

112 
126 
138 
98 

89 
102 
97 

100, 

97 
95 

103 
106 

97 
99 

104 
81 

Columbia 94 121 136 103 94 99 
102 169 190 113 
 131 140
Dominican Republic 
 iii 128 135 
 122 101 i00
Ecuador 
 91 136 140 101 
 103 99
 

El Salvador* 
 78 133 124 86 
 101 87
Guatemala* 
 79 140 155 
 87 110 116
Guyana 
 93 105 
 77 102 86 60
Haiti 
 93 128 135 
 98 80 
 81
 

Honduzas* 
 85 144 146 
 94 110 104
Jamaica 
 95 89 
 85 100 79 73
Mexico 
 86 135 138 
 95 103 97
Nicaragua* 
 66 135 144 
 72 108 109
Panama 
 83 132 136 
 91 104 i01
 

Paraguay 
 91 100 105 99 
 82 82

Peru 
 92 106 105 101 
 83 77
Trinidad & Tobago i01 91 84 75
112 82

Uruguay 
 93 90 
 86 97 
 82 76
Venezuela 
 89 141 150 99 109 109
 
P - Preliminary. * - Members of Central American Common Market (CACM). 

Source: F. Appendix 3 



TABLE 2-22
 

Land-Man Ratios in Selected Developing Countries,
 

1961-63 and Projections for 1985
 

Population Arable land
 
Arable land economically per person
 

active in economically
 
agriculture active in
 

agriculture
 

1961- 1985 1961- 1985 1961
63 63 63 1985
 

Million Millions Hectares
 
hectares 
 per person
 

So. America 101.0 133.7 21.5 24.2 
 4.7 5.5
 

Argentina 
 25.7 41.3 1.5 1.0 16.8 42.8
 
Bolivia 
 3.1 3.4 0.8 1.0 3.8 3.3
 
Brazil 48.8 58.6 12.0 13.1 4.1 4.5
 
Chile 4.5 4.7 0.8 0.8 5.9 6.2
 
Colombia .5.1 7.1 2.5 3.5 2.0 2.0
 
Ecuador 2.9 3.6 0.9 1.2 3.4 
 2.9
 
Paraguay 0.9 
 1.3 0.3 0.6 2.7 2.3
 
Peru 2.6 3.7 1.7 2.1 1.5 1.8
 
Uruguay 2.2 4.4 
 0.2 0.1 10.8 32.1
 
Venezuela 5.2 5.6 0.9 0.8 6.1 6.6
 

Total above
 
countries 513.3 604.6 296.3 380.8 1.7 
 1.6
 

Source: H. Appendix 3
 



Table 2-23
 

Obstacles to Change in Latin America
 

Income Distribution in Peru
 

Percentage Percentage
 
Social groups of active of income
 

population obtained
 

Large landowners and capitalists 0.1 19.9
 

Technicians, top executives, and
 
small capitalists 0.4 6.3
 

Middle class (employees and
 

skilled workers) 20.0 46.7
 

Proletariat 22.8 14.2
 

Mountain-dwelling peasant class 56.7 12.9
 

100.0 100.0
 

Source J Appendix 3
 



Table 2-24
 

World Consumption of Fertilizer Nutrients and Compound
 
Rate of Increase, 1953/1975-1963/1964
 

(Thousands of metric.tons)
 

1964 


11,045 


6,327 


9,101 


1,117 


2,123 


29,713 


353 

1,840 


1,167 


3,360 


33,073 


Compound Rate of
 

increase (percent)
 

1954- 1959
1964 1964
 

5.5 5.6
 

8.5- 7.7
 

5.5 7.1
 

7.1 10.0
 

7.4 4.2
 

7..0 6.5
 

13.0 12.3
 
15.2 16.6
 

10.8 12,2
 

11.6 14.5
 

7.4 7.2
 

Area 


Developed regions
 

Western Europe 


Eastern Europe 


North America 


Oceania 


Othera 


Total 


Developing regions
 

Africa 

lb 


Latin America 


Total 


World Total 


1954 


6,450 


2,789 


5,280 


560 


1,037 


16,116 


104 

445 


416 


965 


17,081 


Source K Appendix 3
 



Table 2-25
 

Irrigation (Agric. area 1000ha)
 

Belize... ....... ..........2
 
Costa Rica .......................26
 
Cuba ........................ 535
 
Dominican Rep...............135
 
El Salvador..................... 33
 
Guadeloupe ....................... 2
 
Guatemala ....... ... .. ....60
Haiti ............. .. ..........70
 

Honduras........................ 80
 
Mexico........................ 4479
 
Jamaica ....................... 32
 
Nicaragua ............ ...... 32
 
Panama ......................... 23
 
Puerto Rico ..................... 39
 
Argentina ..................... 1800
 
Bolivia ........................ 120
 
Brazil ......................... 950
 
Chile ......................... 1260
 
Colombia... ........ .............. 280
 
Ecuador ........................ 500
 
Guyana ........................120
 
Paraguay ........................ 55
 
Peru .......................... 1130
 
Surinam......................... 30
 
Uruguay......................... 57
 
Venezuela ...................... 314
 

Source L. Appendix 3
 



TABLE 2-26
 

Composition of Economically Active Population
 
in Agriculture, Selected Countries in
 

Latin America
 

Argen- Brazil Chile Co- Guate
tina lumbia mala
 

1960 1950 1955 1960 1950
 

.............. Thousands ................... 

Farm operators and their 
families 934.4 6 021.5 329.2 1 937.5 4bl.3 

Subfamily farms 379.7 1 133.2 70.0 1 179.2 367.3 

Administrators an.d spe

cialized workers 28.2 283.7 46.0 84.9 10.5 

Farm labourers 1 503.3 6 308.1 289.0 627.6 154.5 

Sharecroppers 2 224.7 26.9 288.3 360.8 

Others with cultivation 
rights . 51 020.9 682.4 161.8 -

Landless labourers 503.3 5 062.5 179.7 177.5 93.7 

Total 1 465.9 12 613.3 664.2 2 650.0 626.3 

IThe data for the different countries are not strictly comparable,
 
because of differences in definitions and tabulations in the national
 
censuses. - 2 1ncluded with farm operators. - 3Farm operators who pay
 
rent in kind or in services. - 4No labourers with cultivation rights
 
are distinguished, since legally they must be paid entirely in cash.
 
- 5Labourers paid partly by the temporary cession of land. - 6 Tenants
 
and share-tenants.
 

Source: H. Appendix 3
 



TABLE 2-27
 

NUMBER OF COOPERATIVES AND MEMBERSHIP
 

1962 and 1969
 

Cooperatives Membership
 
Country 1962 1969 1962 1969 

A. Argentina 3,220 3,654 2,088,000 3,453,947 
B. Bolivia 217 904 17,100 143,219 
C. Brazil 4,625 7,513 1,859,000 3,100,000 
D. Chile 995 1,572 447,000 563,808 
E. Columbia 525 1,845 263,100 904,803 
F. Costa Rica 54 240 13,200 54,547 
G. Cuba - - - -

H. Dominican Rep. 87 246 5,000 34,840 
I. Ecuador 700 1,817 35,000 96,028 
J. El Salvador 73 120 13,200 17,809 
K. Guatemala 50 403 3,500 35,782 
L. Haiti 86 236 11,000 35,529 
M. Honduras 100 162 6,200 20,298 
N. Mexico 4,775 4,862 604,400 618,580 
0. Nicaragua 45 140 8,600 15,701 
P. Panama 60 161 5,600 15,515 
Q. Paraguay 80 185 9,300 25,447 
R. Peru 375 1,437 97,800 416,100 
S. Uruguay 130 267 98,900 154,826 
T. Venezuela 130 221 14,300 46,113 

Source: G. Appendix 3 



Table 2-28
 

Rural Population with Potable Water
 

1961, 1970, 1971
 

C6untry 


A. ARGENTINA 


B. BOLIVIA 


C. BRAZIL 


D. CHILE 


E. COLOMBIA 


F. COSTA RICA 


G. CUBA
 

H. DOMINICAN REP. 


I. ECUADOR 


J. EL SALVADOR 


K. GUATEMALA 


L. HAITI 


M. HONDURAS 


N. MEXICO 


0. NICARAGUA 


P. PANAMA 


Q. PARAGUAY 


R. PERU 


S. URUGUAY 


T. VENEZEULA 


LATIN AMERICA 


Source G Appendix 3
 

1961 1971
 

1.3 18.0 

---- 4.0 

---- 23.0 

14.0 9.0
 

40.0 47.0
 

20.0 57.0
 

16.0 .2.0 

---- 9.0 

32.0
 

12.0 

---- 3.0 

6.8 11.0
 

29.0
 

0.3 16.0 

---- 49.0 

---- 6.0 

---- 13.0 

2.3 22.0 

---- 50.0 

16.3 23.4
 



Table 2-29
 

Sewage Disposal, Urban and Rural Systems, 1973
 

Urban Rural
 
with Population Population
 

Sewerage with with
 
System Sewerage Sewerage
 

Country System System
 

A. 	ARGENTINA 27.0 6,700
 

B. 	BOLIVIA 10.0 420 122
 

C. 	BRAZIL 18.0 17,600 1,400
 

D. 	CHILE 29.0 2,900 180
 

E. 	COLOMBIA 53.0 9,200 3,060
 

F. 	COSTA RICA 14.0 262
 

G. 	CUBA 26.0 2,170 107
 

H. 	DOMINICAN REP. 9.0 407
 

I. 	ECUADOR 24.0 1,602 32
 

J. 	EL SALVADOR 15.0 564 11
 

K. 	 GUATEMALA ---- 11 

L. 	 HAITI ----

M. 	HONDURAS 14.0 386 1
 

N. 	MEXICO 30.0 16,460 79
 

0. 	NICARAGUA 10.0 212
 

P. 	PANAMA 35.0 554 5
 

Q. 	PARAGUAY 6.0 145
 

R. 	PERU 29.0 4,100 12
 

S. 	URUGUAY 50.0 1,245 262
 

T. 	VENEZEULA 33.0 4,070 164
 

1. 	Data estimated by the Pan American Sanitation Office.
 
2. 	Figures may be different from others appearing in
 

this publication because of difference in source
 
materials.
 

Source G Appendix 3
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BarbadoAEIA30 21 l0 8 -25, 03 4'2 NA314s 42 4 0 
CMibal 8.ria7227 8 22~3 110 48 1 31280 

7 15 
Guadeloupel 54 413 2.2 7.5 '43' N5 
Domni 4avdr.649 3.0 21 7.39 64 4715 L 18142 0 

04 117 27 45 5 350 
43 1 8 .4 6 . '0 4 

Hiagait 5.' 4' 20 2.49 24 7.9 '- 38_ L 148 3804 

Jamaa 8.1 33 8 1.9 110 483 46 63 2809 

Jamic 2.14 27. 8 2.1 '33' '2.6 39 6'8 
Martinique 0 7 8 ~1.'6 A44 0.5 3-5, 43 5 '-NA 69'0 
'Puerto Rico 2 25, 7- 1.4. 50 3.4 26 '37 1490.2.9' 7~ 33 
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"A4Tropical 
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Ecuador 6.5 45 11 3.4, 21 10.1' 91, -48 L 21"2 4'0 
Guyana, 0.8 36,~' 2.8, 25 1.1 40' 45' L 27 134~0 

C Peru 14.5 42 11 '3.1 23 21'6 ,72 45 L 22 p330' 
Surinam 0.4 41 7, 3.2 22 0'.6' 30' 46 .L 34 56.0t 
Venezuela 11.5 41 8 3.4 21 17.4 4-7 47 L. 3,7 1000 

Temperate ' 

South America 25 9 1.7 41 51 .- 32 '7 52 ,41 


Argentina ' . 25.0 22 9 1.5 47 29.6 58~ 30 7 161 1060 
,hie. . .'10 .2 28 9 1.'9 37 13.6 92 39 45 43r7 5 10' 

*Paraguay .. 2.6 45, 11 3.4 21 4.1 '67 46 L 19 240' 
Uruguay ,3.0 21 9 1.2 58 3.4 49 28~ 8 53 :560
 

Sore Apeni 3 



Table 2-31 

Life Expectancy 
&4tgua 

1959-1961 Male 60.48 St. Vincent 
Female 64.32 1959-1961 Male 58.46 

11ados Female 59.67 
1959-1961 Male 62.74 Trinidad and Tobago ° 

Female 67.43 1959-1961 Male 62.15 
lamuda Female 66.33 

1965-191 6 Male 65.6! United States 
Female 72.35 1967 Male 67.0 

kirkh Honduras Female 74.2 
1944-19 4816Male 

Female 
44.99 
48.97 

SOUTH 
AOUenMina 

AMERICA 

Ih Virgin handst? Argentina 
,A414 1959-1961 Male 63.13 

1960-1962 Male 68.35 Bolivia Female 68.87 
•Female 74.17 Fml 88 

Oht Ric m . 1949-1951 Male 49.71 
1%92-1964 Male 61.87 Chile Female 49.71 

Femalee 64.83681960-1961 Male 54.4 

Dominica 
1958-1962 Male 56.97 Colombia 

Female 59,9 

Female 59.18 1950-1952 Male 44.18 
Dominican Republic 

1959-1961 Male 57.15 Ecuador 24 
Female 45.95 

Female 58.59 1961-1963 Male 51.04 
El Salvador 

1960-1961 Male 56.56 Guyana 23 
Female 53.67 

Female 60.42 1959-1961 Male 59.03 
Greenland Female 63.01 

1952-1959 *M31e 51.4 Peru 
Female 53.6 1960-1965 Male 52.59 

Grenada Female 55.48 
1959-1961 Male 60.14 Surinam 

Feniale 65.60 1963 Male 62.5 
Guadeloupe and Martinique' s Female 66.7 

1959-1963 Male 
Female 

62.5 
66.5 

Uruguay
1963-1964 Male 65.51 

Guatemala Female 71.56 
1963-1965 Male 48.29 Venezuela 

Haiti 
Female 49.74 1961 Both sexes 66.41 

195019 Both sexes 32.61 
Jamaica 

1959-1961 Male 62.65 
Female 66.63 

Leeward Islands20 

1946 Male 49.53 
Female 

Martinique and Guadeloupe 2' 
54.76 

Mexico 
1959-1961 Male 57.61 

Female 60.32 
Montserrat' T7 

Panam a22 

1960-1961 Male 57.62 
Female 60.88 

Puerto Rico23 

1959-1961 Male 67.14 
Female 71.88 

St. Kitts-Nevis. 
Anguilla 

1959-1961 Male 57.97 
Female 61 90 

St. Lucia 
1959-1961 Male 55.13 

Female 5A7 

Source K Appendix 3 



Table 2-32
 

Crude Death 	Rates 1930-72' (PTl)
 

Country 	 1930-34 1965 1971 1972*
 

A. 	Argentina3 11.6 9.1 - -


B. 	 Bolivia 7 - 7.5 
 -

C. 	Brazil7 '11
 

D. 	Chile 3 23.9 10.5 8.4
 
- , 12
 

E. 	 Colombia"' 13.8 9.9 - -


F. 	 Costa Rica 3 22.0 7.8 5.8 5.7
 
7
2'
G. 	 Cuba 11.0 6.5 6.0 

7
H. 	 Dominican Rep 2' - 5.9 6.0
 

'1 3 1 4
I. Ecuador 7	 ' 24.9 11.7 10.1 

5
J. 	 El Salvador3 '4 ' 23.0 10.6 7.9 8.6
 

K. 	 Guatemala3 '6 26.4 17.2 14.1 9.4
 

L. 	 Haiti ....
 
2'7'
8
M. 	 Honduras 14.9 9.0 - -

N. 	 Mexico2'3 25.6 9.8 9.0 9.1
 
3
0. 	 Nicaragua 2' 15.5 7.3 7.1 

1 0
P. 	 Panama7 '9 ' 12.9 7.0 6.7 5.7
 

Q. 	 Paraguay2'7 23.2 - - 

1 4 '1 5  
R. 	 Peru 2 '7 ' 13.3. 10.1 

1 6  
S. 	 Uruguay 2 '7' 11.6 9.1 - 
1 4  
T. 	 Venezuela 7' 17.9 7.1 6.5 6.6
 

United States 3 	 11.0 9.4 9.3 9.4
 

1. 	Number of deaths per 1,000 population, excluding fetal deaths,
 
which are tabulated separately.
 

2. 	 Data tabulated by year of registration rather than of occurrence.
 
3. Data relatively complete.
 
4.. Prior to 1951 data tabulated by year of registration.
 
5. 	 Excludes deaths by nationals living abroad.
 
6. Prior 	to 1939 excluding live-born dying before registration of birth.
 
7. 	 Data incomplete or relatively unreliable.
 
8. 	Data estimated to be 75-85% complete.
 
9. 	 Excluding Canal Zone.
 
10. Prior 	to 1943 data tabulated by year of registration.
 
11. 	Data for 1930-34 through 1955-59 are for state capitals only.
 
12. Data based 	on burial permits.
 
13. Prior 	to 1954 data tabulated by year of registration.
 
14. 	Excluding tropical forest Amerinds.
 
15. 	Data estimated to be 78% complete.
 
16. Prior 	to 1955 data tabulated by year of registration.
 

Source: G. Appendix 3
 



TABLE 2-33 

Family Planning in UDCs of Latin America 

Size of 
Population 
(in millions) 

Have an Official 
Family Planning 
Policy and Program 

Have Limited Governmental 
Involvement or Support of 
Family Planning 

Are Doing Nothing 
Official in Family 
Planning 

50-100 Mexico 
Brazil 

15-25 Columbia (1970) 

10-15 Venezuela (1965) 
Chile (1965) 

Peru 

Less than 10 
Barbados (1967) 
Dominican Republic(1968) 
Jamaica (1966) 
Trinidad & Tobago (1967) 
Puerto Rico (1970) 

Cuba (early 1960s) 
Nicaragua (1963) 
Costa Rica (1968) 
Panama (1969) 
Honduras (1956) 
Bolivia (1968) 
Ecuador (1968) 
El Salvador (1967) 
Guatemala (1969) 
Haiti (1971) 

Source: H. Appendix 3 



TABLE 2-34
 

SUMMARY OF BASIC DATA
 

Exports Education Health
 

Student 
Value Enrollmenta 

Country (1972) Leading Exports Liter
acy as % of as % of Infant Life People 

5-14 Age 5-19 Age Mortal- Expect- per 
Group Group ity ancy Physiciai 

Per 1000 
$ Million Item % 1970-2 Percent Percent Percent livebirths Years 

22 L.A.Countries 17,950 Petroleum/coffee 
Exports 

31 70 58 52 80 62 1,530 

Argentina 1,941 Meat/grains 48 91 77 67 56 68 530 
Bolivia 
Brazil 

209 
3,991 

Tin/petroleum 
Coffee/soybeans 

6 6 b 

3 5 b 
40 
67 

59 
52 

46 
50 

108 
94 

47 
63 

2,170 
1,950 

Chile 855 Copper 76 87 90 74 79 63 1,770 
Columbia 
Costa Rica 
Dominican Republic 
Ecuador 

847 
281 
347 
336 

Coffee 
Coffee/bananas 
Sugar/coffee 
Petroleum/bananas 

56 
58 
62 

6 9 b 

73 
89 
64 
67 

47 
72 
58 
58 

43 
63 
49 
53 

76 
56 
98 
75 

61 
69 
54 
59 

2,240 
1,810 
2,130 
2,920 

1.l1Salvador 
>uatemala 

301 
327 

Coffee/cotton 
Coffee/cotton 

55 
44 

60 
38 

56 
35 

48 
30 

53 
83 

59 
54 

3,940 
3,600 

Guyana 
Haiti 

142 
43 

Baux./aluminum/sugar 
Coffee/bauxite 

77 
55 

80 
10 

68 
28 

68 
22 

40 
150 

67 
47 

3,950 
12,200 

Honduras 
Jamaica 

206 
378 

Bananas/coffee 
Bauxite/alumina 

58 
65 

45 
82 

51 
76 

41 
68 

115 
31 

51 
70 

3,710 
2,630 

Mexico 1,861 Cattle & meat/cotton 17 76 62 53 61 64 1,420 
Nicaragua 249 Cotton/coffee/meat 52 57 51 45 123 52 2,010 

Panama 
Paraguay 

122 
86 

Bananas/petrol.prod. 
Meat/lumber 

76 
45 

79 
74 

77 
68 

74 
55 

47 
84 

67 
61 

1,470 
2,210 

Peru 
Trinidad 
Uruguay 

& Tobago 
943 
556 
214 

Fish & prod./ccpper 
Petroleum & prod. 
Meat/wool 

55 
77 
67 

61 
89 
90 

67 
85 
67 

62 
70 
69 

110 
35 
40 

58 
69 
70 

1,780 
2,130 

940 
Venezuela 3,714 Petroleum & prod. 91 77 57 55 40 66 1,090 

Other
 

Barbados 45 Sugar 
 33 91 63 73 29 
 72 1,710

Belize 25 Sugar/citrus fruits 4 9c 89 100 84 54 n.a. 3,170
 
Surinam Bauxite/alumina/Al.
1 6 7 E 7 7 d 84 75 67 30 66 2,200
 

E - estimate. n.a. - Not available.
 

a - Generally 1970 or 1971. b - As percent of 1973 exports (Bolivia $227 mil., Brazil $6,198 mil., and Ecuador $550 mil.)
 
c - 1970. d. 1970-1971.
 

Source: F. Appendix 3
 



7 

TABLE 2-35
 

Measures of Development
 

1 2 3 4 5 6 


Argentina 828 57 14.2 747 381 620 83
 
Bolivia 179 32 1.2 140 283 3750 52
 
Brazil 337* 21 13.4 420 63 2,090 67
 
Chile 610 95 45.2 723 144 2,320 78
 
Columbia 360 29 17.5 327 il 2,220 53
 
Costa Rica 489 102 53.7 491 63 1860 58
 
Dominican Republic 290* 39 10.9 168 38 1,940 44
 
Ecuador 251 36 22.7 144 204 3,030 50
 
El Salvador 279. 63 31.1 172 118 4,340 44
 
Guatemala 328 46 14.5 107 115 4,140 57
 
Haiti 91* 8 0.8 24 17 13,150 46
 
Honduras 259 73 15.7 93 58 4,750 51
 
Mexico 566* 25 22.8 465 265 1,820 67
 
Nicaragua 380 82 32.6 206 56 2,570 59
 
Panama 647 82 24.1 411 - 2,060 62
 
Paraguay 236 22 2.4 78 - 1,660 63
 
Peru 291* 64 13.5 370 134 1,990 55
 
Puerto Rico 1,663 - - 2,240 - 1,040 63
 
Uruguay 650* 63 104.0 683 379 880 112
 
Venezuela 944* 246 20.7 1,078 168 1,180 66
 

1. 	Per capita income, 1969 (1968 if marked by asterisk), in U.S. dollars
 
(UN Statistical Yearbook, 1970).
 

2. Value of exports per capita, in US dollars, 1968.
 
3. 	Fertilizer consumption, tons per 1,000 agricultural population, c. 1968. 

(FAO Production Yearbook, 1968). 
4. 	Production of electricity, kwh per capita, 1968.
 
5. Radios per 1,000 people, 1968/9 (UN Statistical Yearbook, 1970).
 
.6. Population per doctor.
 
7. 	Food supply, proteins g. per day.
 

Source: B. Appendix 3
 



TABLE 2-36
 

Value of direct investment of developed market economies in developing countries, end 1973
 

Total Latin America Africa 
 West Asia 
 So. & East Asia
 

Value of 
 Value of Value of Value of 
 Value of
 
investment 
 investment investment 
 investment 
 investment


Number of (millions Number of (millions Number of (millions 
 Number of (millions Number of (millions of

countries of dollars) countries of dollars) countries of dollars) 
countries of dollars) countries dollars)
 

Petroleum-exporting 17 15 490 3 5 140 4 
 4 505 8 3 935 2 
 1 910
 
countries
 

Other developing
 
country total 93 39 433 
 28 24 762 39 5 655 5 406 21 
 8 610
 

With per capita
 
income of:
 

Less than $200 
 33 4 610 
 1 57 20 1 763 
 1 1 11 2 789
 

$200-399 21 4 870 3 410 
 13 2 300 2 60 
 3 2 100
 

$400-599 12 
 905 6 1 770 5 
 1 585  - 1 


$600-799 5 10 085 3 8 495 
 - - - - 2 1 590 

$S00 and over 22 15 963 15 14 030 1 7 
 2 345 4 1 581
 

Total 110 54 923 
 31 29 902 43 10 160 13 4 351 
 23 10 520
 

Source: I. Appendix 3
 

550 



TABLE 2-37
 

Food: self-sufficiency ratio a in developing regions
 
1970-1972
 

(Percentage)
 

Region Foodb Cereals
 
1970 1971 1972 Average
 

1961-1963 1970 1971 1972
 

Central America 108 99 100 98 100 102 95
 

Caribbeanc 44 39 38 38
 

South America 119 118 113 113 114 113 108
 

aIndigenous production divided by apparent domestic consumption
 

bExcluding fish and alcoholic beverages, calculated in calories
 

cBarbados, Cuba, Dominican Republic, Haiti, Jamaica
 

Source: I. Appendix 3
 



Table 2-38 

PRINCIPAL EXPORT COMMODITIES, 1 PRINCIPAL EXPORT COMMODITIES, 1 

(1973) (1973) 

%of %of 
Value Total Value Total 

Country and Commodity iM US) Exports Country and Commodity IMUS) Exports 

A. ARGENTINA MEXICO 2N. 
Total Exports 3,268.3 100.0 Total Exports 2,633.4 100.0 

Wheat 276.3 8.5 Cotton 167.1 6.3 
Corn 360.1 11.2 Coffee 157.2 6.8 

Meat 780.2 23.9 Lead 23.9 .9 

Wool 
Hides and Skin 

176.8 
120.3 

5.4 
3.7 

Zinc 
Sugar 

27.6 
122.8 

1.0 
4.7 

Shrimp 100.9 3.8 
B. BOLIVIA 

Total Exports 260.0 100.0 Copper 38.3 1.6 

Tin 130.1 46.5 0. NICARAGUA 
Tungsten 11.0 3.9 Total Exports 271.7 100.0 
Lead 8.3 3.0 Cotton 63.2 23.3 

Zinc 25.7 9.8 Coffee 44.3 16.3 

Silver 12.6 4.5 Sugar 13.5 5.0 

Antimony 17.2 6.1 Meat 44.5 16.4 

Crude Petroleum 48.9 17.5 Cotton Seed 2.9 1.1 

C, BRAZIL P. PANAMA 
Total Exports 

Coffee 
6,199.0 
1,244.0 

100.0 
20.1 

Total Exports 
Bananas 

131.66 
63.43 

100.0 
47.8 

Cotton 218.0 3.5 Refined Petroleum 24.27 18.3 

Cacao 89.0 1.4 Shrimp 16.72 12.6 

Iron Ore 363.0 5.9 0. PARAGUAY 
Sugar 455.0 7.3 Total Exports 126.93 100.0 

0. CHILE Timber 11.78 9.3 

Total Exports 
Copper 
Nitrates 

855.4 
630.8 

18.7 

100.0 
73.7 
2.2 

Cotton 
Duebracho Extract 
Hides 

11.62 
2.41 
3.91 

9.2 
1.9 
3.1 

Iron Ore 44.5 5.2 Oilseeds 6.60 5.2 

E. COLOMBIA 
Total Exports 1,084.2 100.0 -

Meat 
Tbco74 
Tobacco 

40.41 

7.46 

31.8 
. 

5.9 

Coffee 597.0 55.1 R. PERU 
Petroleum 25.7 2.4 Total Exports 1,047.5 100.0 

Flshmeal 135.9 13.0 
F. COSTA RICA 

Total Exports 339.30 100.0 
Cotton 
Sugar 

64.7 
88.1 

6.2 
8A 

Bananas 93.36 27.5 Copper 284.3 27.1 

Coffee 94.01 27.7 Silver 68.8 6.6 

H. DOMINICAN REP. Iron Ore 60.7 5.8 

Total Exports 442.1 100.0 Zinc 93.3 11.2 

Sugar 197.9 44.8 Lead 42.7 4.1 

Coffee 45.5 10.3 Coffee 64.3 6.1 

CacoTobacco 24.22968 5.56.7 5. URUGUAY 
Bauxite 14.8 6.7 Total Exports 321.5 100.0 

Wool 97.5 30.3 
1. ECUADOR Most 127.4 39.6 

Total Exports 541.1 100.0 Hides 25.8 8.2 

BananasCoffee 125.966.7 23.312.3 T. VENEZUELA 
Cacao 27.1 5.0 Total Exports 4,744.9 100.0 
Cr Po 
Crude Petroleum 

27.1 
249.6 

4.0 
46.1 

Petroleum 
Iron Ore 

4,369.1 
-

92.1
3.5 

J. EL SALVADORTotal E-xport'e 
Coffee 
Coffee 
Cotton 

352.0 
156.8. 
36.4 
36.4 

100.0 

44.5 
10.3 

UNITED STATES 
Total Exports 

Fo.oid and live animals 
Crude metals, Inedibles 

70,223 
11,931 

100.0 
17.0 

K. GUATEMALA except fuels 8,384 11.9 

Total Exprt 436.2 100.0 Minerals, fuel and related 

Coffee 145.6 33.4 materials 1.671 2.4 

Banana 18.8 4.3 Chemicals 5,748 8.2 

Cotton 47.8 11.0 Machinery and Transport 

Sugar 21.9 5.0 equipment 27,842 39.6 

L HAITI Other manufactured goods 11,112 15.8 

Total Exports 51.6 100.0 

Coffee 20.9 40. 1. Selected export do not add to 100.0%. 
Sisal 1.6 3.1 

Sugar 3.9 7.6 
Bauxite 6.3 12.2 

I. HONDURAS 

Total Exports 236.8 100.0 

Bananas 79.7 33.7 
Coffee 46.9 19.8 
SIver 3.1 1.6 

Wood 39.1 16.5 

Source G Appendix 3
 



TABLE 3-1
 

POTENTIALLY TROUBLESOME WATERPLANTS
 

SCIENTIFIC NAME 


Genus 


Azolla 


Cyperus 


Eichhornia 


Lemna 


Ludwigia 


Pistia 


Potamogeton 


Salvinia 


Thalia 


Typha 


Family 


Azollaceace 


Cyperaceae 


Pontederiaceae 


Lemnaceae 


Onagraceae 


Araceae 


Potamogetonaceae 


Salviniaceae 


Marantaceae
 

Typhaceae 


Source: W. Appendix 3
 

Spanish 


Cana brava 


Lirio acuatico 


Yerba de Clavo
 
nadante
 
Lechuga de Playa 


Conchitas 


Tule 


COMMON NAME
 

English
 

Water Fern
 

Giant Sedge
 

Water Hyacinth
 

Duckweed
 

Water Lettuce
 

Pond Weed
 

Floating Fern
 

Cattail
 



TABLE 3-2
 

Pattern of Urban Growth
 

Per cent of population living
 
in cities with: Per cent of 
20,000 100,000 population 
inhabitants inhabitants living in 

Country Date or more or more largest city 

Argentina 1914 38.0 31.5 25.8 
1947 49.3 40.0 29.7 
1960 57.7 47.5 33.7 

Bolivia 1950 19.6 10.6 10.6 
Brazil 1920 11.3 8.7 3.8 

1940 15.3 10.7 3.7 
1950 20.2 13.2 4.4 
1960 28.1 18.8 4.5 

Chile 1920 28.0 18.4 13.6 
1930 32.5 20.7 16.2 
1940 36.4 23.1 18.9 
1952 42.8 28.5 22.7 
1960 54.7 33.3 25.9 

Columbia 1938 13.2 7.5 4.1 
1951 23.0 15.4 6.2 
1964 36.6 27.5 9.7 

Costa Rica 1927 19.3 - 19.3 
1950 22.3 22.3 22.3 
1960 24.0 24.0 24.0 

Cuba 1919 24.3 14.7 14.7 
1931 27.6 18.5 16.0 
1943 30.7 19.9 17.4 
1953 35.5 22.9 18.3 

Dominican 1920 3.5 - 3.5 
Republic 1935 7.1 - 4.8 

1950 11.1 8.5 8.5 
1960 18.7 12.1 12.1 

Ecuador 1950 17.8 14.6 8.1 
1962 26.9 18.9 11.2 

El Salvador 1930 9.0 - 6.2 
1950 12.9 8.7 8.7 
1961 17.7 10.2 10.2 

Guatemala 1950 11.2 10.2 10.2 
1964 15.5 13.4 13.4 

Honduras 1940 6.1 - 4.2 
1950 6.9 - 5.3 
1961 11.6 7.1 7.1 

Mexico 1940 18.1 10.2 7.4 
1950 24.1 15.1 8.7 
1960 29.6 18.6 8.1 

Nicaragua 1950 
1963 

15.2 
23.0 

10.3 
15.3 

10.3 
15.3 

Panama 1930 22.3 - 15.8 
1940 26.5 19.4 19.4 
1950 28.6 22.1 22.1 
1960 33.1 25.4 25.4 

Paraguay 1950 
1960 

15.6 
15.9 

15.6 
15.9 

15.6 
15.9 

Peru 1940 14.2 8.4 8.4 
1961 28.9 18.4 14.5 

Uruguay 1908 30.0 28.0 28.0 
1963 61.3 44.7 44.7 

Venezuela 1936 17.0 11.1 7.8 
1941 18.7 12.4 9.2 
1950 32.7 20.6 13.8 
1961 47.3 30.0 17.8 

Source: B. Appendix 3 



_ _ 

Country 


A. ARGENTINA 

B. BOLIVIA 

C. BRAZIL 

D. CHILE 


E. COLOMBIA 

F. COSTA RICA 

G. CUBA 

H. DOMINICAN REP. 


I. ECUADOR 

J. EL SALVADOR 

K. GUATEMALA 

L. HAITI 


M. HONDURAS 

N. MEXICO 

0. NICARAGUA 

P. PANAMA 


Q. PARAGUAY 

R.- PERU 

S. URUGUAY 

T. VENEZUELA 


Table 3-3
 

Housing Deficit 


Ca. 1960 


1,500,000 

384,000 


10,500,000 

375,000 


267,000 

-

-


206,379 


521,000 

60,000 


557,769 

-


281,220 

2,000,000 


58,253 

128,000 


162,000 

825,000 

60,000 


700,000 


1960-69
 

Ca. 1965 Ca. 1969
 

2,000,000 2,630,000
 
236,000 292,000
 

7,000,000 
400,000 630,000
 
800,000 540,000b
 

100,000 

298,065 389,000
 

500,000 
162,600 178,400
 
600,000 449,186
 
392,053 

312,000 325,000
 
3,500,000 

115,527 133,408
 
154,000 

150,000 160,000
 
820,000 
100,000
 
785,000
 

Note b: Data refers to urban areas only
 

Source G. Appendix 3
 



Appendix I
 

Publications by Robert Goodland Cary Aboretum
 

El Salvador. Cerron Grande Hydroelectric Project. Environmental 
Impact Reconnaissance. Comision Ejecutivo del Rio 
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