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Abstract. Latin America comprehends notable variations in terms of natural environment, availability of
natural resources, living standards, and demographic patterns. Latin America is a mosaic of cultures, post- and
pre-Columbian. The rich variety of life forms discovered and described by chroniclers and traveling naturalists
in the Neotropics contributed to the proposal, in mid-XVIIIth century, of a new system of classification and a
scientific code of nomenclature for all organisms. Biodiversity was, for many centuries, a source of resources
to be exploited in natura. In scientific circles, its inventory became the domain of taxonomists. But modern
technology showed how important the miriad of life forms really are as sources of chemical molecules to be
engineered as drugs and reassembled as novel manufactured products. We are on the brink of a new agricultural
and medical revolution, thanks to the techniques of genetic engineering, which will lead eventually to the
elimination of hunger and malnutrition.

In this essay, the Brazilian environmental and social heterogeneity will serve as an example to illustrate
some key points, which have influenced sustainability policies. The Amazon deforestation and indigenous
knowledge (IK), subjects often associated with areas of high biodiversity, are usually the focus of environ-
mental debates. The importance of IK in integrating development, reducing poverty and sustainability are
considered together with the intellectual property rights of native populations.

In the World Summit on Sustainable Development (WSSD) Implementation Plan, a few paragraphs were
dedicated to Latin America, because of the pre-existing Action Platform on the Road to Johannesburg
2002, approved in Rio de Janeiro in October 2001. This paper calls attention to the need to draw up specific
environmental policies for a region which shows an extremely high cultural and biological diversity, associated
with a high availability of forests and water, among other resources.
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1. Introduction

In the sixties, at least two books had a special role in announcing that Humankind
was endangered by pollution, population trends, food and resource distribution.
These books were, Silent Spring, by Carson (1962), and The Population Bomb, by
Ehrlich (1968). Concerns related to the natural environment began to grow in the
XIXth century, with conservation groups being created, such as The Commons,
Open Spaces and Footpaths Preservation Society in Britain in 1865, some British
ornithological societies, national parks, such as Yellowstone in 1878, New Zealand
parks at the end of the century, and the Sierra Club, in 1892 in USA, which is
considered the first Non-Governmental Organization (NGO) for political action to
conserve nature (Hatcher, 1996: 65).

In the seventies and eighties of the XXth century, the Stockholm Conference in
1972, among other meetings, and books such as The Limits of Growth (Meadows
et al., 1972), and The Global 2000 (Barney, 1980), analyzed the Earth’s limitations
on the growth of human population and the use of natural resources.

Besides opening a public debate on the need for a sustainable use of resources, the
Rio Conference in 1992 and the Agenda 21, also decided on conservation principles
for public policies. Even when a final balance on the effectiveness of the concrete
results of Rio has not been published yet, there is few doubt about the benefits
brought for a global dialogue (Leis, 1996: 74). For example, the Rio Declaration on
Environment and Development entails a set of principles that should be the basis
for a sustainable development policy. Some of these are the precautionary princi-
ples, the equity principles; the polluter pays principle and the user pay principle
(Hens, 1996: 86). Agenda 21, includes actions for SD targeted policies. It includes
about 900 pages addressing international problems on environment and develop-
ment (Hens, 1996: 91–92). Along with these, international financing mechanisms,
such as the GEF (Global Environmental Facility) provided financial support for
projects on climate change, biodiversity, and ozone depletion. (Hens, 1996: 100).

1.1. Scientific networks

A positive development, which occurred in between the Rio Summit 1992 and
the World Summit on Sustainable Development (WSSD) 2002 at Johannesburg,
was the increasing participation of the academy. In fact, since the 1990s, the
international academy, including ecological scientific groups, established com-
bined programmes aimed at environmental questions. Examples of such approaches
were the Sustainable Biosphere Initiative (in the Bulletin of the Ecological
Society of America, 1992) and subjects on the meanings and indicators of
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sustainable development (Nath et al., 1996). According to Clarke (2002), although
governmental attempts to address sustainability are still confused, researchers are
slowly building up a picture of what science can contribute. The examples given
by Clarke (2002), for the WSSD, are networks of scientists, such as the Initia-
tive on Science and Technology for Sustainability (Harvard University) and the
Third World Academy of Sciences (Trieste, Italy). In Latin America, there are also
contributing networks, such as the Instituto de Pesquisa Ambiental da Amazonia
(Brazil) (IPAM), working together with the Woods Hole Research Center (USA)
(WHRC), which played an important role in Johannesburg.

Documents by International Council of Science (ICSU), such as background
papers prepared for the WSSD, illustrate how groups of scientists took an active
part in an attempt to integrate science and public policies. One example is the doc-
ument addressing new ways of integrating information from the natural and social
sciences as well as on economic research, where resilience is considered a man-
agement tool and three general policy recommendations are drawn. The first being,
the importance of policies that highlight interrelationships between the biosphere
and a prosperous development of society. The second concerns the need of policies
to create space for flexible and innovative collaboration towards sustainability. The
third is about how to establish operational sustainability in the context of social–
ecological resilience (Folke et al., 2002: 8). The use of resilience as an ecological
concept is useful to analyze the interaction between native people, the environ-
ment, and their capacities to respond to changes. In Brazil, examples are provided
for the native caboclos of the Amazon, and for caiçaras of the Atlantic Forest coast,
which live in areas of high biodiversity (Begossi, 1998: 129–133, 2000). For the
indigenous populations of Latin America, the dilemma is how to access develop-
ment, improve livelihoods and guarantee a sustainable way of living. Considering
indigenous knowledge (IK), a challenge is how to link already existing knowledge
to environmental policies.

Four Latin American sub regional preparatory meetings were held in 2001
(Cone Sul, Andina, Mesoamericana, and Caribe), in an attempt to negotiate com-
mon regional interests and to influence the Johannesburg agenda (Guimarães,
2001). In 1990, Latin American forests accounted for 56% of tropical forests
(Togeiro de Almeida, 2002: 145), and between 1950 and 2000 the population of
Latin America and the Caribbean increased from 167 to 519 million (Guimarães,
2001).

This article focuses on how the WSSD Implementation Plan (Advance unedited
text, 5 September 2002) is applied to a diverse continent such as is Latin America.
Latin America includes various ecosystems and cultures. There is a continental
heterogeneity in terms of economic, environmental, health, demographic and social
aspects, which might be, at least partially, represented through information on a
diverse country like Brazil. Latin America holds 8% of the planet’s population,
23% of cultivable lands, 27% of mammal species, and 43% of bird species (Gitli
and Muriló, 2002: 78), and challenges include integrating the positive aspects of
development with the necessary ecological needs.
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2. The diversity of life forms

The primeval need to know the animals and plants surrounding their dwellings and
sometimes existing only in their imagination, leads our early ancestors to establish
primitive systems of utilitarian classifications and rudimentary, descriptive, nomen-
clature. The system of scientific classification and international nomenclature was
formally proposed by the Swedish botanist Carolus Linnaeus. The discipline of clas-
sification became known as Taxonomy or Systematics. Nowadays, over 1.5 million
species of animals and 300 thousand plants have been described and named but
recent estimates of the total number of existing organisms varies from a conser-
vative 10–50 millions. The term biodiversity refers not only to species but also to
infraspecific genetic diversity and to ecosystems.

Tropical regions offer a more diversified choice of ecological niches and provides
for increased biological activity; as a result, ecological webs are more complex
and biodiversity greater than in other latitudes. South and Central America lies in
the Neotropical Region, with the greater portion of Mexico in the Neartic. The
largest continuous rain forest of the globe is found in South America, although
other biomes are important for sustainable exploitation. Until the end of the Triassic
period South America and Africa, already separated from Antarctica, Australasia,
and India, were part of the supercontinent of Pangea. By the end of the Cretaceous,
some 70 million years ago, South America had broken free and had drifted away
from Africa. At the beginning of the Cenozoic, a continental bridge, the isthmus
of Panama connected the Americas. These two continents became separated again
in the early Paleocene to be reunited by the uplift of the isthmus of Panama in
the Pliocene. During the Tertiary, South America was isolated and developed a
remarkable endemic fauna (Fittkau et al., 1968) which became extinct after the
Pliocene–Pleistocene transition. The modern native biota is a mixture of forms
that evolved from ancestors dating from times of the Pangea, and from others that
migrated from the Northern continent, arriving through the Panama land bridge or
by island hopping through the Caribbean sea.

Natural productions from the American continent began to be introduced in
Europe after the first voyage of Columbus. A choice of spices, maize, potatoes,
manihot, cuys, monkeys, birds, as well as medicinal plants like the cinchona, ipeca,
tobacco, vanilla, salsaparilha, copaiba, and coca would change nutritional habits and
add to the repertoire of pets and Materia Medica. From Europe came sugar cane,
wheat, coffee, cattle, horses, sheep, goats, dogs, cats, poultry, together with herbs,
weeds, roaches and rats, viruses and bacteria. The first results of ecological disrup-
tions soon began to appear. Blood-sucking bats increased in numbers when large
supplies of blood from cattle, horses, and chickens became available. The introduc-
tion of the rabies virus would prove to be a serious problem, and the first suspicions
were vented by the Dutch physician Piso (1658) in Brazil, who questioned if the
poison inoculated by vampire bats would not be the same as that of rabid dogs,
a notion that would be scientifically proved in the XXth century. Parasites of the
Old World found new hosts and native complacent reservoirs, while autochtonous
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pathogens infected the newly arrived colonizers, as the syphilis bacillus and the
trypanosome of Chagas disease. Thanks to the lack of specific immunity virgin soil
epidemics were rampant across the American continent, eliminating whole tribes
and nations. Over exploitation of native plant and animal resources, habitat changes,
and deforestation, which continues nowadays, although somewhat controlled.

Although some of the larger parasitic worms, as Ascaris, Enterobius, and Taenia
were known from antiquity, their role was disputed until late in the XIXth century
(Ávila-Pires, 1998a). Some physicians considered them beneficial for ‘cleansing’
the intestines of their hosts from poisonous byproducts of the process of digestion.
Microscopic organisms, though, were seen for the first time in the XVIIth century,
after the invention of the microscope. The diversity of microorganisms had to wait
for Pasteur to be fully recognized, and their biological, medical, and ecological
roles understood. Parasites did not attract the attention of amateur zoologists and
demanded special techniques to be seen, studied and classified. Being so, it was a
hopeless task to try and make sure that diagnoses from the vague descriptions of
symptoms in old chronicles, before the discovery of techniques nowadays adopted
by paleoparasitologists. The inventory of microorganisms is an enormous task
which is being too slowly accomplished. Zoological groups which attract medi-
cal attention are given priority, and we tend to forget that newly discovered agents
of diseases are old unremarked members of the biotic assemblage.

Old conceptions of disease as a divine punishment, or a resultant of the expo-
sure to a miasmic atmosphere were an obstacle for a general theory of disease.
Furthermore, the recognition of the importance of zoonoses depended upon a change
in the philosophical conception of the position of man in the biosphere. Diseases of
man were considered to be exclusively human, with few exceptions. The discovery
and description of non-human hosts, vectors, and reservoirs of pathogens by the end
of the XIXth century forced a change in that outlook. The work of Laveran in France,
Manson and Ross in England, Bassi in Italy, Finlay in Cuba, Reed in Panama, and
Lutz in Brazil helped to pave the way to our modern understanding of the epidemi-
ology and ecology of transmissible diseases. The isolation of the yellow fever virus
in Latin America at the beginning of the XXth century was another important break-
through and today we have identified some 150 virus infections of zoonotic nature.
Thanks to the work of the laboratories established by the Rockefeller Foundation
in Latin America, more than 100 arboviruses were described and studied. That
Foundation was instrumental also in the introduction of modern methods for the
study of zoology and ecology. Yellow fever was successfully eradicated, only to be
reintroduced decades later. The discovery of Chagas disease and the confirmation
of its importance as a public health problem of large proportions was instrumen-
tal in attracting the interest of medical researchers from the traditional institutes
dedicated to the study of tropical medicine (Delaporte, 1999).

It is important to recognize that in many instances, popular lore preceded and
guided scientific discovery. Empirical observations lead to the association of yaws
with flies in the XVIth century in Brazil, cutaneous leishmaniasis with phle-
botomines in Peru, Texas fever with ticks. The correct identification of all animals
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involved in the biological cycle and in the ecological webs of parasites and viruses is
of paramount importance (Hoogstraal, 1956) and the immense biodiversity in Latin
America poses a challenge for taxonomists and non-taxonomists alike, as well as
for ecologists. The need to make extensive and intensive scientific collections of all
forms of life is hampered by the small number of active systematists. Many taxa
of plants and animals have not been revised lately or ever, and there is an urgent
need for catalogues and field guides to help non-taxonomists the same being true
for the organisms involved in the epidemiological chains. Furthermore, epidemiol-
ogists tend to restrict their models to those species directly involved in the chains
of transmission, leaving their preys, predators, and symbionts, and associates out.

The concern with the conservation of natural renewable resources is an old
one. Forests were preserved since medieval times for the building of ships or as
the hunting grounds for royalty and nobility. The birth of scientific ecology in the
late XIXth century, showed the need to approach the question from an ecosys-
tem point of view, and proved to be of epistemological importance for the health
sciences. During 1960–1980 Latin American scientists had an important role in the
definition of terms and concepts, and in the active participation in the international
movement that forced governments to implement international agreements, treaties
and pass national conservation laws. Expressions like ‘protection’, ‘conservation’,
‘rational use’, and concepts as ‘endangered’ and ‘rare’ became the subject of long
academic arguments and were eventually defined by the International Union for the
Conservation of Nature and Natural Resources based in Morges, Switzerland since
1961. The IUCN was established in Fontainebleau in 1948 under the auspices of
UNESCO with the name of International Union for the Protection of Nature and
seated in Brussels. It was renamed during the General Assembly held in Edinburgh
in 1956, under the consensus that the term conservation, defined as the rational uti-
lization of natural resources, was a better expression of its philosophy (Bourlière,
1964). This concept was superseded by that of sustainable development proposed
in the Rio Conference of 1992.

Mexico was the first Latin American country to establish a national park,
El Chico, in 1898, followed by Argentina in 1907 where Francisco Moreno donated
the 75 km2 of the famous Nahuel Huapi National Park, created by law in 1934. In
March, 1968, took place in San Carlos de Bariloche, Argentina the Latin American
Regional Conference on the Conservation of Renewable Natural Resources. As
a follow-up the first official list of endangered species was drawn in Brazil,
based mostly upon the professional experience and personal opinion of individual
zoologists and botanists. Latin American natural scientists served on the special
commissions of the IUCN, as the noted Survival Service Commission. During last
two decades, the conservation of nature a popular subject and began to be addressed
by other professionals and to be adopted as political by individuals in general.

The relationships between ecological diversity and health arose from the amal-
gamation of notions coming from fields as diverse as cultural anthropology,
ethnobotany, medical geography, medical ecology, epidemiology, human ecology,
and economic development. A pioneer contribution resulted from the International
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Biological Program in the form of a book (Dasman et al., 1973), in which animal
and human health problems were viewed as a resultant of man’s interference with
natural ecosystems. It shows a considerable advance over the rather limited treat-
ment of this question found in the UNESCO report on the 1968 Intergovernmental
Conference of Experts on the Scientific Basis for the Conservation of Resources of
the Biosphere. The sustainable development of Latin American tropics was the sub-
ject of a meeting held in Venezuela in 1974, under the auspices of IUCN, UNEP,
FAO, UNDP, UNEC, and OEA, but as far as health is concerned, the resulting
report (IUCN, 1975) offers a single contribution on the question of the excessive
utilization of pesticides. In 1980, the IUCN together with the UNEP and the World
Wildlife Fund formulated a policy to integrate economic development with the
demands of ecologists, adopting three general principles: maintenance of ecologi-
cal processes, preservation of genetic diversity, and the sustainable exploitation of
species and ecosystems. There is no direct mention to health. Actually, the concern
with health arose from the general concern with economic development and the
costs of disease. Even so, health is usually disregarded or treated as an accessory
or optional item in Environmental Impact Assessments. For that matter, the Report
of the European Commission to the Rio Conference (EC, 1992) deals on the sub-
ject of biodiversity, but not directly to health. In 1997, though the World Health
Organization (WHO) published an important report on the subject of health, envi-
ronment, and development (WHO, 1997). For a short survey of the international
initiatives and accomplishments in the field of conservation see Ávila-Pires (1999,
pp. 155–157).

Having begun as a concern of naturalists, the conservation movement directed
its attention to the preservation of the natural environment. This emphasis was
translated in the proposal or revision of national legislation on the protection of
plants and animals, lead by Brazil in 1965 and 1967, and followed by Colombia,
Peru, and Bolivia. Sustainable development became a concern for economists, who
see biodiversity through the optics of economics as an exploitable resource. It is
up to medical ecologists, zoologists, and medical researchers with an interest in
the zoonoses to further our present knowledge on the implications of biodiversity
conservation on animal and human health.

The development of molecular biology coupled with the new technologies of
genetic engineering promises a revolution in medical care, health promotion, disease
control, as well as in agriculture and in many other traditional areas which will
acquire new dimensions and goals. Biotechnology will be the agent of a profound
socioeconomic revolution in the XXIth century, as it was for biology in the last
decades of the XXth century. In fact, the current concept of biodiversity crosses
over the limits of the biological entities, to include genes and molecules (Sener,
2002), disregarding the frontiers of the levels of complexity (Grant, 1963; Simpson,
1964). Grant and Simpson draw a sharp dichotomy between molecular biology
and organismal biology, and warn about the dangers of excessive reductionism.
Simpson goes on to question the validity of the very expression ‘molecular biology’,
recognizing that phenomena taking place at the molecular level throws light on what
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happens at the cellular level but at the same time acknowledging the peculiarities
inherent to the organismal level.

In the style of the Arabian Nights which in the literary trade is known as “boxes
within boxes”, where one story unfold into another prior to its end, before we com-
pleted the inventory of what nature has to offer we started with artificial selection
of varieties by selective breeding of some 20 domesticated organisms; and without
reaching the end of that story, biochemistry and molecular biology unfolded an
endless choice of new pathways and of new ways of modeling organisms according
to our needs. Of course, all those new developments poses unforeseen ecological,
ethical and legal problems as the safety of transgenic organisms and products and its
impact on natural ecosystems and biomes; the utilization of trunk-cells; the cloning
of human cells (Nuffield Council on Bioethics, 2002). And they bear heavily upon
developing countries with a rich biodiversity and an urge to develop rapidly.

3. The Brazilian heterogeneity: environmental,
demographic, and socio-economic diversity

Brazil consists of heterogeneous characteristics, from its varied environmental land-
scapes to its economic and social features, such as earnings and living standards,
sanitary conditions, educational levels, among others. In 2000, 81% of 170 millions
of Brazilians lived in urban areas (Carmo, 2002: 172). Brazilian ecosystems also
show differences in population growth and development indicators, besides the
typical environment features, such as climate and vegetation, among others.

As described by Hogan (2002: 13–18), the Amazon region is still sparsely pop-
ulated, with low population densities (4 persons per km2). The cerrado (savannah)
is the second largest Brazilian ecosystem, with a population density of 6 persons
per km2 where about 37% of its original vegetation has been converted to pasture,
and crops, among others. The caatinga is the Brazilian semi-arid region, located
in the Northeast, having a population density of 66 persons per km2, and an area
where outgoing migration has been chronic. The last 5% of remnants of the Atlantic
Rainforest are included in five Southeastern Brazilian States. This is also the region
where the population–environment balance is the most precarious, and is where
most Brazilians live (105 persons per km2). The Southern Campos do Sul (savannah)
is located in a highly urbanized region, including hilly lands, with areas of forest
and with a population density of 36 persons per km2.

The population in Brazil is now represented by fertility declines, which helps
to support the view that what is needed for the WSSD is a more complex view
of the population–environment question, including the distribution factor (Hogan,
2002: 21). According to Sawyer (2002: 230), the fertility decline in Brazil is now
close to the replacement level, with a fertility rate of 2.2 children per woman.
The unequal distribution of resources in Latin America, including Brazil, calls for
attention in order to carry out an analysis of such distribution not just following a
North-South world dichotomy, but also including the differential access to resources
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within the continent or the country. Sawyer (2002: 227) sustains that in a less
simplistic vision, it is recognized that there is also over-consumption among high-
income segments in the South. Viola (1996: 31) stresses the social asymmetry in
countries like Brazil, Bolivia, Nicaragua, Peru, and Haiti, among others, and the
opportunity that the globalization brings to change such inequalities.

Unequal distribution refers to access to resources, employment, sanitary con-
ditions, health, and water, among others. These distribution factors are reinforced
by looking at data on some sanitary conditions and water availability in Brazil,
moreover these data may well represent the Latin American reality as well. When
looking at sanitary conditions, for example, in 2000 about 52% of Brazilian munic-
ipalities had some kind of sewer system; when considering toilet facilities, there are
Brazilian states, such as Maranhão and Piauı́ where 40% and 43% of the population,
respectively, have no bathroom or toilet facilities. This contrasts to areas such as
São Paulo, where one finds a figure of 0.4% of the population without bathrooms
(Carmo, 2002: 172–173).

South America has about 23% of the whole planet’s fresh water, and 12% of
the fresh water is located in Brazil. Water distribution varies greatly, especially
when considering demographic density and the Brazilian river basins. For example,
in the Eastern Atlantic, availability per capita ranges from 5 to 13 m3 day−1 inh−1

whereas in the Amazon it is 1723.1 m3 day−1 inh−1 (Carmo, 2002: 169–171). There-
fore, one realizes how crucial the importance of the Amazon is, considering its
extremely high biodiversity, its availability of water, and its potential contribution
to the global climate. Once again, the inequality in Latin America is also observed
in terms of the efforts made to protect the Biodiversity, with countries such as
Belize and Costa Rica representing high efforts towards keeping to the regulation
and protection of the use of their natural resources, compared to Brazil and Mex-
ico, showing high environmental rhetoric, but low effective conservation policies
(Viola, 1996: 35).

4. The Amazonian dilemma

As a central part of the challenges towards sustainability, there are the carbon
dioxide concentrations and associated greenhouse effects. Even if environmentally
friendly approaches were adopted from now on, carbon dioxides would still rise
until 2050 (Gewin, 2002). In that respect, Brazil has great responsibilities since it is
responsible for 3% of the global emissions due to the deforestation that is occurring
in the Amazon (Moutinho et al., 2002). Representing 40% of the world’s remaining
tropical rainforests (Laurance et al., 2001a), the Brazilian Amazon plays a pivotal
role for biodiversity conservation and climate change. Hence, the dilemma is in fact
a global dilemma, with deep roots coming from diverse kinds of necessities, from
the destruction of habitats that may extinguish many animal species to the survival
of the local indigenous peoples. As pointed out by Fraser and Mabee (2002), the
Convention on Deforestation will not prevent a poor farmer from cutting down a
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tree, and declarations for sustainable development will not change North America’s
appetite for consumption.

Legal Brazilian Amazon comprises 5.1 km2 including seven Brazilian states.
According to Instituto Nacional de Pesquisas Espaciais (INPE) about 11.5% of
Legal Amazon has been deforested (data in Sydenstricker-Neto, 2002: 57). In the
Brazilian Amazon. there are about 17 million people earning less than US$ 100
per month (Nepstad et al., 2002). Considering a rural and forested area, such as the
Sustainable Reserve of Mamirauá (a state reserve), where sustainable management
has been carried out since 1996, data show that the annual mean earnings of the
families living in a focal experimental area of the Mamirauá Reserve is of US$ 900,
53% being spent on the acquisition of food. Fishing is an activity with high revenues,
representing 72% of the value of the total earnings in Mamirauá. Earnings of a
domestic group are obtained from the sale of fish, timber, and manioc flour (Lima,
1999: 260; Viana et al., in press).

In the eighties, Fearnside (1986) was one of the researchers who showed and mod-
eled the impact of roads in the Amazon, including feedback mechanisms of opening
roads, increasing population density, and deforestation. This kind of impact is sug-
gested by Moutinho et al. (2002), who show that more than 70% of deforested areas
in the Amazon are located on a side stretch of 50 km off the roads. Their analyses
show that governmental programs, such as the ‘Avança Brasil’ could be responsible
for a great increase in carbon dioxide emissions related to road construction, paving
and associated deforestation. Paved highways increase accessibility to forests, cre-
ating networks of secondary roads, increasing forest exploitation (Laurance et al.,
2001b). The side event Frontier Governance and Sustainable Development in
Amazonia held in Johannesburg, included presentations by the IPAM (Amazon
Institute of Environmental Research), by the ISA (Socioenvironment Institute) and
GTA (Amazon Working Group) (Issue #1 WSSD p. 6) with criticisms concerning
the government’s plans to increase infrastructure in the Amazon.

Laurance et al. (2001a) estimated the rate of deforestation in the Brazilian
Amazon as of 2 million ha per year. In spite of disagreements on the actual rate
of deforestation in the Brazilian Amazon (see debates on Science 291, 2001, and
Nepstad et al., 2002; Laurance and Fearnside, 2002), there is a general agreement
that half of the investments of the ’Avança Brasil’ project (over $ 20 billion) will be
used for the construction of major highways and infrastructure projects that might
cause negative impacts on the Amazonian forests. Moreover, that many projects are
designed to support soybean, logging, and cattle-ranching industries, which offer
limited benefits to the poor (Laurance et al., 2001b). IPAM figures indicate between
8 and 18 million ha of deforestation in the following 25–35 years due to building
of four major roads (Bonnie et al., 2000).

According to Laurance et al. (2001a) forest deforestation in the Brazilian Amazon
has had causal factors such as the increase in non-indigenous population, industrial
logging and mining, construction of roads and highways, besides human-ignited
wildfires. However, it is worth noting that about 66% of the Amazonian popula-
tion are concentrated in cities, not in forests (overall density of 4 persons km−2).
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Therefore, it is a difficult task to consider that environmental threats to the Amazon
are due to population pressure (Hogan, 2002: 14–15). Considering the capacity of
forest regeneration, conditions for recovery have been increasingly difficult espe-
cially when edge effects are taken into account. Gascon et al. (2000) observed that
the ability of forest regeneration depends on the ‘harshness’ of the matrix, which
depends on the variety of habitats surrounding the forest patches. For example,
fragments of the Atlantic Forest surrounded by sugar cane are at risk, because the
forest is unable to regenerate at the edge.

Carbon sequestering is a debated ecosystem service in the context of the Kyoto
Protocol, but Costa Rica forested conservation areas are credited with income
for their services (Folke et al., 2002: 14). Taking into account the importance of
the carbon-offset funding for avoiding deforestation through the Kyoto Protocol,
and the Clean Development Mechanism (CDM) Brazil might obtain credit for
avoiding deforestation (Fearnside and Laurance, 2001). The formal adoption of
forest carbon markets should increase incentives for developing nations to pro-
tect forests (Bonnie et al., 2000). Other environmental agreements that concern
Latin American countries are some Multilateral Environmental Agreements (MEA),
including the International Timber Agreement among Brasil, Colombia, Ecuador,
Peru, and Venezuela in January 1997, and the Acordo-Marco on Environment for
the Mercosul, in June 2001 (Togeiro de Almeida, 2002: 124, 132). Other countries,
such as Colombia and Guatemala, have been given taxes for river basin water uses
(Guimarães, 2001).

The group of megadiverse countries, which comprehends 15 countries (Bolı́via,
Brazil, China, Colômbia, Costa Rica, Ecuador, India, Indonesia, Kenya, Malaysia,
Mexico, Peru, Phillippines, South Africa, and Venezuela) with 70% of the
planet biodiversity and 45% of the world population is taking the leadership
in associating human health, biodiversity, and related ecosystem services (Joly,
2002; www.megadiverse.com). What is expected to improve after the WSSD at
Johannesburg are improvements moving beyond principles and government agree-
ments, in order to reach effective management practices, based on scientific data and
on current IK. As suggested by Guimarães (2001), development processes should
be sustainable in the form of environmental, social, cultural, and political processes.

5. Indigenous peoples and sustainability

Indigenous knowledge is an intrinsic part of Latin America, since part of its pop-
ulation has a livelihood based upon forest resources, and embodies a local culture
associated with this livelihood. The literature approaches a vast array of definitions
of what should be considered ecological, indigenous, traditional, or local knowl-
edge. A special issue (volume 2) of Environment, Development, and Sustainability
includes different approaches and examples on the local knowledge in the trop-
ics and its relevance to conservation and management (Begossi and Hens, 2000).
In Brazil for example, excluding native people who are a mix with Portuguese
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Colonists, there are about 218 indigenous peoples, and among these 180 keep their
original language (Azevedo and Ricardo, 2002: 184). However, the interaction of
indigenous peoples with nature has been changing, and communities have been
substituting local health practices and healing plants by western medicine. In the
Atlantic Forest of Brazil, elder and a few women are key segments for the main-
tenance of the local knowledge on folk medicine, but younger often prefer health
clinics instead of local care based on traditional medicine (Begossi et al., 1993;
2002).

Many periodicals and documents have been providing support for the main-
tenance of indigenous knowledge, so that there might be a closer relationship
and integration with conventional science, and for action towards sustainability.
Examples are IK Worldwide (Nuffic, The Netherlands), documents from interna-
tional agencies, such as The World Bank (1998), as well as associated documents
concerning indigenous knowledge and WSSD.

According to the World Bank (1998: 19), generally selected features of IK
include: agriculture, soil and land classification, animal husbandry and ethnic
veterinary medicine, post harvest technology and nutrition, use and management
of natural resources, environment protection, handicrafts, primary health care,
preventive medicine, psycho-social care, saving and lending, community develop-
ment, and poverty alleviation. The same document stresses that IK is the social
capital for the poor (p. 4). Declarations associated to the WSSD included the
development of partnerships between science and traditional knowledge (Lewis,
2002), the reward of indigenous knowledge for the commercial exploitation, such
as suggested by South Pacific states in September 17, 2002, at New Caledonia
(Schiermeier, 2002), the introduction of traditional knowledge libraries (TKDL)
(Gupta, 2002), the Johannesburg Declaration on Biopiracy, Biodiversity, and
Community Rights, which reflects views from the Valley of 1000 Hills Declaration
(Kwazulu Natal, South Africa, March 2002), the Rio Branco Commitment (Rio
Branco, Brazil, May 2002), and the viewpoints of participants at the Second
South-South Bio piracy Summit, Johannesburg, August 2002. This declaration is
also controversial to WIPO (World Intellectual Property Organization), consider-
ing its attempts to develop systems for the protection of IK as being inappropriate,
since indigenous rights should be defined by communities themselves (Biowatch
SA – Johannesburg Declaration, www.SciDev.Net.).

The Indigenous People’s Plan of Implementation on Sustainable Development,
Johannesburg (www.tebtebba.org) includes principles on Cosmo vision and spiritu-
ality, self-determination and territory, children, women, sacred sites, food security,
intellectual property rights, biodiversity, protected areas, mining, energy, tourism,
fisheries, water, climate change, health, desertification, and education, among other
issues. In terms of the Intellectual Property Rights, it demands the annulment of
agreements under Trade Related Aspects of Intellectual Property Rights (TRIPs)
that takes indigenous knowledge into account, in order to assert the rights of
effective participation in decision making arenas on biodiversity and traditional
knowledge, such as the Convention on Biological Diversity (CBD), WIPO, UN
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Commission on Trade and Development (UNCTAD) and Andean Community of
Nations (CAN). Another IK document, the Declaration of Atitlán, April 2002,
Guatemala (www.tebtebba.org) called for the right for food, and recommended a
World Food Summit five years later to the WSSD. It recommended, among other
things, that all States should ratify the Convention on the Elimination of Persistent
Organic Pollutants and the Kyoto Protocol on Climate Change. There are of course
many other side events and declarations by indigenous peoples, such as on tourism
(January 2002, Chiang Rai, Thailand), but such descriptions are outside the scope
of this brief essay.

Actually, the preparatory meetings, such as the Regional Preparatory Conference
of Latin America and the Caribbean for WSSD, Rio de Janeiro, October 2001
(www.johannesburgsummit.org) called for the ratification of the Convention on
Biological Diversity, of the Kyoto Protocol, and for other pertinent issues, but they
did not mention direct actions concerning indigenous people and their knowledge,
except for a sentence on equitable access to the benefits afforded by the use of
genetic resources. However, policies towards international trade were emphasized.

6. Conclusions

The challenge of attaining and maintaining an acceptable level of sustainable devel-
opment based upon the rational utilization of natural resources and the conservation
of biodiversity in Latin America will demand much ingenuity and political will.
Biodiversity and health are closed related and interdependent, as we shall see.
Biotechnology has opened a box of Pandora, allowing us to see natural resources
in a new light, dimly perceived fifty years ago. At the same time the concept of
geosystem demands a new ethics in conservation, by making everyone responsible
for the preservation of biodiversity at the very source of the products we use and
enjoy.

Ecologists have long been aware of the importance of preserving the living and
non-living environment in the biosphere. During the 1960 the conservation move-
ment became an international concern and the Rio Conference of 1992 and the recent
Johannesburg World Summit on Sustainable Development showed some advances
but also some difficulties in providing the necessary conditions and political will
to proceed to a rational use of natural resources to maintain a sustainable devel-
opment. Economy has direct effects upon health, although economic indexes do
not reflect the general sate of health of a country. GNP does not take into consi-
deration the distribution of revenues and the profound regional inequalities we find
throughout Latin America. At the time that governments began to take notice of
environmental problems, medicine began to define health and disease in relation
to environmental conditions, but in a manner far more complex than the simple
Hippocratic correlations of airs, waters, and soils.

In spite of the WSSD Implementation Plan having taken into account world
needs, such as poverty eradication, waste management systems, the protection and
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management of natural resources, among others, it dedicated about two paragraphs
(67 and 68) to Latin America. Such a brief approach was due to the existence of the
Platform for Action on the Road to Johannesburg 2002, approved in Rio de Janeiro,
October 2001 (Plan of Implementation: 34).

Considering the importance and heterogeneity of natural resources in
Latin America, and its key position in terms of water availability and forestry
resources, the Implementation Plan is far from being realistic in terms of Latin
American becoming more sustainable. Considering that some aspects are key ele-
ments for building a sustainable realistic program, we have focused on a few, but
high priority elements for sustainability: health, alleviation of poverty and asso-
ciated sanitary conditions, population growth, the Amazon deforestation, and the
participation of indigenous peoples as far as biodiversity is concerned. There is
much more to go into detail about on Latin America, especially if the interaction
of poverty, environment, and trade is considered. Such a task would involve trans-
genic soybean in Argentina, ecological conflicts and shrimp exports in Ecuador,
Honduras, Colombia, just to mention a few examples (Togeiro de Almeida,
2002: 201).

The importance of the indigenous populations in Latin America represents more
than merely conserving local or traditional knowledge; it is also a challenge in terms
of how to integrate better living standards with a sustainable use of natural resources
through policies that take current local management practices into account. There
is a high diversity of indigenous cultures in Latin America. Even in Brazil, besides
the Native Indians, the native populations that mixed with Portuguese colonists are
the Caboclos of the Amazon and the Caiçaras of the Atlantic Forest coast. Such
populations have been participating in the economic cycles since colonization, by
doing things such as rubber tapping in the Amazon or making sugar cane rum
(aguardente or cachaça) on the Atlantic coast. Their importance for certain current
economic sectors, such as artisanal fishing, adds to their cultural value, thereby
making the crucial link between indigenous peoples and sustainability in a com-
plex system involving demography, local regional and international trade, living
standards, and ecological factors.
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Ávila-Pires, F.D., Mior, L.C., Aguiar,V.P. and Schlemper, S.R.: 2001, ‘The concept of sustainable development
revisited’, Found. Sci. 5, 261–268.

Azevedo, M. and Ricardo, F.: 2002, ‘Indigenous lands and peoples: recognition, growth and sustenance’, in
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really counts’, in D.J. Hogan, E. Berquó and H.S.M. Costa (eds.), Population and Environment in Brazil:
Rio +10, CNPD (National Commission on Populations and Development), ABEP (Brazilian Association
of Population Studies), NEPO (Population Studies Center, Unicamp), chapter 3, Campinas, pp. 55–75.
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